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ABSTRACT

A computer program, DATAVAL, has been developed by personnel at the
Oak Ridge National Laboratory Pollutant Assessments Group in Grand Junction,
Colo., for the validation of analytical chemical data issuing from the U. S.
Environmental Protection Agency’s (EPA) Contract Laboratory Program. The
program accommodates the electronic transfer of: 1) sample data that have been
entered into a computer in the field and 2) sample results in the prescribed format
from an analytical laboratory. DATAVAL then guides the validator through the
EPA validation procedures, performs calculations and evaluations of the data, and
prints reports in the required format. The validation process is rendered less time-
consuming and error-prone. A description of the program and details of the data

validation methods used are presented in this report.
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1. INTRODUCTION

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) provides procedures for the identification, evaluation, and
remediation of former hazardous waste disposal sites. During these activities, the
analysis of soil, water, and waste samples may be performed. Under certain
circumstances, the quality of the results of these analyses must be verified and
validated. A computer program has been developed by personnel at the Oak
Ridge National Laboratory (ORNL) in Grand Junction, Colo., for the validation of
analytical chemical data. This program, DATAVAL, is used in support of the
ORNL Pollutant Assessment Group’s (PAG) site-characterization monitoring
programs. Originally developed for the Arizona Air National Guard Project,
Tucson, Ariz., in March 1990, the program has subsequently been used for several
other projects. This report gives a description of the data validation process
employed in DATAVAL, including the calculations used and the structure
required for input and output of data.

Data validation, as described herein, is a technical review and evaluation of
analytical data generated through the U.S. Environmental Protection Agency’s
(EPA) Contract Laboratory Program (CLP) and is performed according to EPA
guidelines. Based on specific quality control (QC) criteria, the validation process
provides information on the analytical limitations of data. The initial procedure
used by ORNL involved reviewing the data, taking hand-written notes, verifying
calculations by calculator, and transcribing notes into a report. This transcription
introduced errors into the process that were often difficult to find and time-
consuming to correct. It became obvious that a computer program was needed
that could: 1) guide a data validator through the EPA validation procedures,

2) perform calculations and evaluations of the data, and 3) print reports in the
required format. Such a program has been written. DATAVAL is set up to
follow the sequence of steps for data validation outlined in EPA guidelines, thus

reducing errors of omission.
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An IBM@-compatible computer with a hard drive, using MS-DOS® version
3.3 operating system, is required to run the program. A laser jet printer is also
required; a math coprocessor is desirable. The computer program consists of
DATAVAL.EXE and 207 associated data files, all of which reside in the same
directory. Compiled by Clipper® version 5.01 and linked with Blinker® version 1.5,
the source code used to develop DATAVAL.EXE is listed in DATAVAL: Data
Validation Source Code, Version 1.04, ORNL/TM-12377.

2. DATA VALIDATION GUIDELINES

DATAVAL is based on EPA requirements for the validation of analytical
data for organic and inorganic compounds (U.S.EPA 198R8a, 1988b, 1991a) with
additional outlines and guidance taken from the U.S. Department of Energy
(DOE) document, Quality Control Requirements for Field Methods (U.S.DOE
1990), prepared by the Hazardous Waste Remedial Actions Program (HAZ-
WRAP) Support Contractor Office, Martin Marietta Energy Systems, Inc., Oak
Ridge, Tenn. The requirements in these documents are explicit and include the
following: 1) the logical sequence to be followed in data validation, 2) the number
and types of calculations required, 3) the equations for evaluating the data and the
limits with which the data have to comply, 4) the required reports for each level of
validation, and 5) the logic upon which decisions concerning the validity of the
data are made. DATAVAL is designed to meet the requirements of these docu-
ments and ease the task of the validator by providing calculations and structure.
The validator interfaces with the program by reviewing forms, inserting data
electronically or manually, and making decisions other than those made by the
program.

The EPA has identified five general levels of analytical options to support
data collection based on the type of site to be investigated, the level of accuracy

and precision required, and the intended use of the data (U.S.EPA 1987).



HAZWRAP defines levels A, B, C, D, and E to correspond to EPA levels I, II,
I, IV, and V (US.DOE 1990). DATAVAL is designed to execute level B (II),
level C (III), and level D (IV) validations. Level E (V) may be used in the future.

The level of validation required is determined by several considerations:

e [s rapid turnaround of sample results in the field needed?
If so, use level B.

e Are the data from a National Priorities List (NPL) site?

' If so, use level D.

e Is the site located near a populated area?
If so, use level C if the site is not on the NPL and is not likely to
undergo litigation.

e Is there a possibility of litigation?

If so, use level D.

The validation reports required for each of these levels of validation are outlined
in Appendix A.

Analytical results arrive from the laboratory flagged with any of several data
qualifiers or Q flags. During the validation process, flags may be added or
changed. These flags are defined in Appendix B and will be referred to through-

out this report. All compounds without data qualifiers should be considered to be

present in the sample at the concentration given.

3. PROGRAM DESCRIPTION

DATAVAL is structured to produce a number of reports that cover all the
requirements for data review. The following terms, used throughout this

document, are defined to clarify the relationship between reports produced by
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DATAVAL. Additional definitions may be found in the Glossary.

Data Set Dcliverables (DSD): the forms, charts, narratives, and results from
the analytical laboratory that pertain to the group of data being validated.
For level C validation, this includes all CLP forms, case narratives, control
charts, and calibration curve data. Level D validation requires, in addition, all
data results. Level B requirements are less than level C, consisting basically

of forms, charts, and data pertaining to calibrations, blanks, and duplicates.

Package: a validation final report that relates to a specific period of samp-
ling, such as soil samples taken during monitor well installation or water

samples taken during the first round of water sampling.

Packet: a group of reports for one specific analysis included within a

package.

Project: the name of the facility at which the samples were collected, such as
a military base or federal facility. A project may require several different

rounds of sampling and, therefore, several different packages.

Report: a specific requirement within the data validation package, such as a
tuning report for volatile organic compounds analysis or a matrix spike/matrix
spike duplicate report for petroleum hydrocarbons analysis. Different
analyses have different requirements for the same report. The tuning report
for the volatile organic compounds analysis is slightly different from the

tuning report for the semivolatile organic compounds analysis.
Seven analyses may be validated by the program:
1. Volatile organic compounds (VOL)

2. Semivolatile organic compounds (BNA, for base/neutral/acid analysis)

3. Pesticides and polychiorinated biphenyls (P_P)



Metals (MET)

Petroleum hydrocarbons (PHC)

Halocarbons and aromatic hydrocarbons (H_A)
Anions (ANI).

N s »oA

OL, BNA, P_P, and MET analyses are covered by EPA and HAZWRAP guide-
lines (U.S.EPA 1988a; U.S.EPA 1988b; U.S.DOE 1990). Data validation require-
ments for the PHC analysis are set forth by HAZWRAP (U.S.DOE 1990). H_A
and ANTI validations were established for specific projects. H_A validation closely
follows that for BNA; ANI validation includes some requirements from both VOL
and MET. Table 1 correlates the various DATAVAL analyses to the EPA
analysis methods used by the analytical laboratory.

During the analysis of samples and the validation of results, samples are often
referred to by matrix and by type. Samples may occur as either soil samples or
water samples, soil or water being the matrix. QC sample types are: method
blank (MB), field blank (FB), trip blank (TB), equipment rinsate (ER), matrix
spike (MS), matrix spike/matrix spike duplicate (MS/MSD), sample reextraction
(RE), laboratory duplicate (DL), water sample duplicate (WR), water sample
triplicate (WT), soil sample replicate (SR), and soil sample triplicate (ST).

One of the most useful features of DATAVAL is the CAS (for Chemical
Abstract Service) or target compound (TC) libraries. These have been established
to coincide with EPA listings of the pollutants or environmental contaminants to
be determined during the analysis of environmental samples. For all organics
analysis, a target compound list (TCL) and contract required quantitation limits
(CRQLs) have been set (U.S.EPA 1991b). Likewise, for inorganics analysis, a
target analyte list (TAL) and CRQLs have been set (U.S.EPA 1990). In addition,
a tentatively identified compounds (TIC) list has been established for organic
compounds. All of these lists can be and are revised by the EPA on occasion.
Because of their importance to data validation, these lists have been incorporated

into TC libraries, which function as the backbone of DATAVAL.



Table 1. DATAVAL analyses and EPA analysis methods

EPA Analysis Method
Analysis Water Soil
VOL 624 8240
BNA 625 8250
P P 608 8080
PHC (extractables) | see U.S. DOE 1990
PHC (total) 418.1 418.1
MET 200.7 6010
206.2 7060
245.1 7470
etc., depending on the analyte
ANI 429
HA 601 8010

Note: The methods listed are an example of the many methods listed for
some of these analyses. The list is not complete but provides a fairly
good sampling of the methods used.



3.1 PACKAGE IDENTIFICATION

Throughout the data validation process, packages are kept unique by a series
of identification steps executed during program start-up. DATAVAL begins by
presenting a package selection screen, listing existing packages and the option for
creating a new package (Fig. 1). A new package is identified by the name or
abbreviation of the project, along with a notation for the round of sampling
(Fig. 2). For example, for a project at the Fallon Naval Air Station with a round
of sampling in July, the new package might be identified as FNAS/July. At this
point, the level of validation (B, C, or D) is identified for the package. The
package identification (ID) name is necessary in order to get into the correct
report data fields. Data are stored in the program under data fields

that can only be opened by the correct package ID.

32 MENUS

DATAVAL includes a menu system that is arranged in the logical sequence
of the validation process and serves as a guide through the steps of data validation.
The system is keyed to select different reports, keyed to the type of analysis, and
keyed to the level of validation. The menus also allow the validator the flexibility

to follow any sequence of data validation.
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3.2.1 Main Menu

The main menu allows access to generalized areas of the program and
appears across the top of the screen, as shown in Fig. 3. These entries represent

the following:

e SAMPLES: Sample data base (enter, edit)

* MB: Method blank data base (enter, edit)

e L AB: Lab data base (enter, edit)

e REPORTS: Report input

¢ FINAL: Final report edit

e PRINT: Print final report

e DELETE: Clear data from all packages

e MISC: TCL, TIC, and EPA method code data bases (enter, edit)

This menu permits the validator to load the field data base into the sample data
base, load analytical results into the lab data base, switch between sample packets,
and edit and print a final report. The desired entry is highlighted using the arrow
keys and selected by pressing Enter. Each of these areas of the program is

discussed below along with the menu(s) that appear when an entry is sclected.

3.22 SAMPLES

Several data bases arc accessed during the course of the program. The
sample data base, entered using this option, interfaces with both the field data

base and the lab data base.
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All data that describe and document samples and sampling conditions during
a sampling trip are kept in a portable computer in the field. These include:
(1) sample field number, (2) sample matrix, (3) sample date, (4) sample type, and
(5) requested analyses. At the end of the trip, this ASCII-formatted ficld data
base is downloaded to the sample data base located in DATAVAL, simplifying the
data validation process and increasing the efficiency of the program by reducing
data entry time and the possibility of errors. In the SAMPLES menu, shown in
Fig. 4, the AUTO option is used to transfer data electronically. See Appendix C
for a description of the fields used by the program for electronic transfer of data.

Provision has been made for entering data into the sample data base
manually. At the main menu, the validator selects the SAMPLES option, followed
by the MANUAL option. He then enters a number and the sample type and
chooses an analyses type for that sample. The following are entered for each
analysis type selected: 1) sample matrix, 2) sample date, 3) SDG, 4) extraction
date, 5) analysis date, 6) analysis time, and 7) dilution. Data can be entered from
chain-of-custody reports or ficld logbooks before the arrival of the DSD. SDG
numbers, extraction dates, analysis dates and times, and dilutions are skipped and
added into the program when the DSD arrives. These data are added by using
either the MANUAL option, as described above, or the BROWSE option in the
SAMPLES menu selection.

Data from the sample data base arc combined with analytical results from the
lab data base when this second data base is created by entering the lab data base

with the same package ID that has been given to the sample data base.

323 MB

The MB data base is created automatically when data are entered into the
lab data base electronically (see section below). However, MB data may be
entered manually into the data base when necessary. The MB menu is shown in
Fig. 5.
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Method blank information is correlated to samples, and the program accesses
the MB data base to make decisions about contaminants in other parts of the
program. Since specific method blanks may be used for more than one SDG, a

separate data base was set up.

324 LAB

Analytical results from the laboratory may be introduced into the DATAVAL
lab data base electronically by transfer of data from a floppy disk. When the lab
data base is created electronically, the sample data base is updated, and method
blank data are entered in to the MB data base. The AUTO option in the LAB
menu is used to make this electronic transfer from disk (Fig. 6). See Appendix C
for a description of the fields used by the program for electronic transfer of data.

For entering data manually into the lab data base, Form I for all samples is
reviewed to locate analysis dates, analytes detected, concentrations, and Q flags.
From the main menu, the LAB option is selected, and all applicable SDG numbers
appear. Upon selecting an SDG number, an analysis selection screen appears, and
an analysis is selected. A list of all samples within that SDG with that analysis
appears. If contamination in a sample is indicated on the DSD form, the TC
library for that analysis is entered by pressing the F10 key. Analytes detected are
selected from the library for that sample, and their concentrations are entered. Q
flags are also entered at this time if needed. These steps are repeated until all
analytes have been entered.

Compounds that do not appear in a TC library may be added by highlighting
and choosing NEW at the bottom of the TCL or TIC list to produce a screen for
adding new compounds. The ESC key returns the validator to the sample number
selection screen, and the steps above are repeated until all samples have been
entered. The ESC key returns the validator to the analysis type selection screen
so that a new analysis can be selected along with the appropriate TC library. This

is repeated until all requested analyses have been entered. Using the ESC key to
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step back one screen at a time, a new SDG number can be selected, and all the
above steps repeated for that group. This sequence is repeated until all samples
have been entered into the program.

The logic used within DATAVAL to insert flags into this data base as
validation proceeds is based on EPA requirements. See Appendix D for a
description of DATAVAL flagging logic.

325 REPORTS

It is in the REPORTS option that most of the actual data validation takes
place. Choosing the REPORTS option at the main menu presents a screen for
SDG selection (Fig. 7). This screen is followed by one for analysis type selection
(Fig. 8) and then by a screen listing all the different types of reports for the

analysis chosen. These reports are discussed in detail in Sect. 4.

326 FINAL

This part of the program allows the validator to edit and print the final
summary report, along with cover sheets and a report of package deficiencies
needed for the final report presentation copy (Fig. 9) The summary report, which
includes all sample contamination data and laboratory and validation flags, is
discussed in Sect. 4.13. The cover sheets and the Package Deficiencies Summary

are described in Sect. 5 and 6.

327 PRINT

All the individual reports produced by DATAVAL and included in the final
report presentation copy are printed, by analysis, using this option (Fig. 10).
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*O* R R X R OE R XX R X X K ®E R R R X R



19
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328 DELETE

The DELETE option is used to delete all data from all packages (Fig. 11.).

329 MISC

The MISC option contains: 1) access to the CAS libraries and the EPA
analysis method codes and 2) means for editing menus for validation level and
report forms for column headings (Fig. 12).

As described earlier, the CAS libraries are made up of TCL and TAL com-
pounds and TIC. A separate library exists for each of the seven analysis types; for
editing, these libraries are entered from an analysis type selection screen (Fig. 13).

Each library contains the following:

compound name: the compounds or elements covered by that analysis,
2. CAS number: each compound’s Chemical Abstract Service number,

TCL or TIC designation: classification of each compound or element as

being a TCL compound (this includes TAL compounds) or a TIC,

limits: CRQL according to sample matrix (for TCL only),

analysis method: EPA analysis method number according to sample

matrix,

6. units: default concentration units according to sample matrix.

The program accesses the correct library according to the analysis that is currently
logged into the report menu. Compounds in the library may then be highlighted

for entry into the report.
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Fields within the libraries designate various limiting parameters and are self-

descriptive. Examples of these field names are:

DLO: % difference low limit

WMSRLO: water matrix MS/MSD % recovery low limit
SCRQL: soil matrix contract required quantitation limit
WEHT: water matrix extraction holding time.

DATAVAL is designed to look for these limits when a comparison is made
between a calculated number and a limit range, using up to two indices (compound
name and analysis type) for the determination of the correct location of the limit.
The program includes computer instructions for each report that select the correct
limits from the TC library and make a comparison of a calculated number and the
limits.

If a new laboratory procedure or contract changes the validation limits, those
limits can be edited with the MISC menu selection. Either single limits or large
groups of limits can be selected and changed. New compounds can be added to
the TCL list, by analysis, using this menu. TIC additions are made during the
DSD input, when sample contamination is added to the program. An input line at
the bottom of the data base table (labeled NEW) is used to add new compounds
to the TIC list.

A dynamic part of DATAVAL, the TC libraries provide flexibility for
additions and modifications without the need for time-consuming programming
changes.

Also included in the MISC option is a data base of EPA analysis method
codes that may be edited. These codes are generated by the analytical laboratories
and are seen by DATAVAL only when data are transferred electronically from a
laboratory. This data base allows these codes to be correlated to DATAVAL
analysis codes (VOL, ANI, MET, etc.). An example of these codes may be seen in
Fig. 14.
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4. REPORTS

At the heart of DATAVAL are the reports that are generated for each
analysis. To accomplish the review of sample data, the EPA requires that a
number of aspects of each analysis be checked. For example, the following is

the list of requirements for the volatile organic analysis (U.S.EPA 1991a):

Technical holding times

Gas chromatograph/mass spectrometer (GC/MS) tuning
Initial calibration

Continuing calibration

Blanks

Surrogate recovery

Matrix spikes/matrix spike duplicates

Ficld duplicates

SRS I

Internal standards

)
=

TCL compound identification

Py
—
.

Compound quantitation and reported detection limits

—
A

Tentatively identified compounds

—
(98]

System performance

—
e

Overall assessment of data.

DATAVAL is structured in a report format in order to accomplish these various
checks. Appendix A lists the required reports by analysis and level of validation.
In addition to specific formats according to analysis and report type, all reports

have a Comments section for additional remarks that may not be covered by the

structured report form.
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Analytical laboratories submitting data as part of the CLP are required by the
EPA to use standardized data reporting forms. DATAVAL has been designed so
that the reports issued by the program correspond closely to these forms. Form
numbers do not necessarily agree between organics analysis and inorganics analysis.

As an example, Form II in the organics DSD has several names:

Form II VOA-1 Water Volatile System Monitoring Compound Recovery
Form II VOA-2 Soil Volatile System Monitoring Compound Recovery
Form II SV-1 Water Semivolatile Surrogate Recovery

Form II SV-2 Soil Semivolatile Surrogate Recovery

Form II PEST-1 Water Pesticide Surrogate Recovery

Form II PEST-2 Soil Pesticide Surrogate Recovery

All of these variations of Form II are used for the Surrogate Recovery reports
issuing from DATAVAL for VOL, BNA, P_P, PHC, and H_A. On the other

hand, Form II arriving with the inorganics deliverables has the following names:

Form II (PART 1) - IN Initial and Continuing Calibration Verification
Form II (PART 2) - IN CRDL Standard for AA and ICP

These are used for the calibration reports DATAVAL produces for MET and
ANL

It should be noted that a given form (e.g., Form II SV-1) may appear with
various revision numbers and, therefore, slightly different formats. This stems from
the fact that there are now several revisions of the EPA’s CLP statement of work
documents, both for organics and inorganics analysis. DATAVAL has been made
as flexible as possible to accommodate this lack of standardization.

Much of what is contained on these forms is entered into the lab data base or
TC libraries of DATAVAL either electronically or manually before actual data
validation begins. However, the validator produces each report with the corre-
sponding form in hand, using information on the form as he interacts with the

program.
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To enter a report menu, REPORTS is selected from the main menu and the
SDG selection menu is displayed (Fig. 7). Upon selecting an SDG, the various
analyses for that group are displayed (Fig. 8). Picking an analysis delivers the
validator into a report selection menu; as an example, the menu for VOL analysis
is shown in Fig. 15. These reports correspond closely to the EPA requirements for
data validation of the VOL analysis, and many are the same or similar for the
various analyses. The validator chooses a report and interacts with DATAVAL as
described below. An example of the type of report is shown with each description.
A test package showing all reports produced by DATAVAL may be seen in
Appendix E.

4.1 HOLDING TIMES REPORT

The holding times (HT) report is generated automatically by DATAVAL as
soon as all data are entered into both the lab data base and the sample data base.
The purpose of the report is to check the time between sampling and analysis and
determine if it is within limits. Figure 16 shows examples of HT reports for BNA
and H_A. These reports differ in that not all samples required both analyses.

The program calculates the time to extraction (if applicable) and the time to
analysis and compares these to the EPA and HAZWRAP limit requirements found
in the TC library for that analysis (U.S.EPA 1988a, 1988b; U.S.DOE 1990). HT
limits have been established by the EPA for water matrix samples only. HAZ-
WRAP has limits for both water and soil samples. If no other guidelines are
available, limits for water samples are applied to soil samples by the program.
DATAVAL then indicates, true or false (T/F), if these limits have been met. For
VOL, BNA, H_A, P_P, and PHC, the validator examines sample records to
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PROJECT: PROGRAM TEBT DATE:09/24/92
ANALYSIS: BNA - HOLDING TIMES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE £:1000 ENDING SAMPLE #:1007

NOMBER |TYPECC|MATRIX|SAELE | BXTRACTION (RUhYSIS|EXTRACTION |RXIRACAACE (AMIEYS'S | AUAENS AR

1000 S 09/10/92)09/14/92  |09/15/92] 4 T 1 T )

1000 oL s 09/10/92{09/15/92  |09/16/92] 5 T [ T

1001 SR s 09/10792]09/11792  |09715/92] 1 T 4 T

1002 v 09710/92{09/15/92  |09/18/92] 5 1 3 1

1002 oL v 09/10/92109/20792  |09721/92] 10 F 1 T

1003 [ Y 09/10/92]09/15/92  |09/18/92| 5 T 3 T

1004 NS v 09/10792[09718/92  |09/22/92| 8 F 4 T

1005 R v 09/10/92{09718/92  |09/22/92| @ F 4 T

1006 8 v 09/10/92(09/25/92  |09/27/92| 15 F 2 T
PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: HE A - HOLDING TIMES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

WMGER {TREVE|MTRIX|SAVELE  |[BATRACTION |SXALYSIS|EXTRACTION | EXTRACTAOE [AARLYSIS  |ANALYSIZ

1002 " 09710792 09/15/92 5 3

1003 WR W 09710792 09/22/92 12 F

1004 s W 09710792 09/22/92 12 F

1005 ER 1 09710792 09722/92 12 F

1006 8 W 09/10/92 09727792 17 F

Fig. 16. Holding times report for H_A and BNA.



determine if samples were properly preserved. For MET and ANI, digestion
and/or distillation logs must be examined to determine if samples were preserved at
the proper pH.

The HT report is used during the data validation final edit (Sect. 4.14) to aid
in determining if any results should be flagged as estimated (J) and sample quanti-

tation limits as estimated (UJ) or as unusable (R).

42 INSTRUMENT PERFORMANCE REPORTS

For VOL and BNA analyses that are performed using a GC/MS, instrument
performance is checked by the laboratory to ensure mass resolution, identification,
and, to some degree, sensitivity of the instrument to TCs. This procedure is called
tuning, and the results, which must be verified, are reported on Form V in the
DSD.

Pesticides and polychlorinated biphenyls (PCBs) are determined in samples
using a gas chromatography (GC) analysis, designated P_P in DATAVAL. Instru-
ment performance criteria ensure that adequate chromatographic resolution and
instrument sensitivity are achieved by the chromatographic system. P_P instrument
performance results are found on Form IX (Pesticide/PCB Standards Summary)
and Form VIII in the DSD (U.S.EPA 1989).

EPA guidelines (1988a) are used for validating data.

42.1 Tuning Report

At the Tuning Report screen for VOL or BNA, the validator enters the Lab
File ID number from Form V for that particular tuning and the lower limit
number for expanded criteria, if applicable (see below). The % relative abundance
and % ion abundance for certain ions are also entered.

The process is a two-step verification, requiring the validator to first check
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Form V for the following:

¢ are all % relative ion abundances within limits (U.S.EPA 1988a)?
(reported in the FORM column of the report, Fig. 17, Y/N)
¢ is the form completed for each 12-h period during which samples were
analyzed?
(reported in COMMENTS:)
e are there transcription errors?
(reported in COMMENTS:)
e is the number of significant digits correct?
(reported in COMMENTS:)
¢ do spectra contain sharp peaks (level D only) and have appropriate
background subtraction techniques been used?

(reported in the SPEC column, Y/N)

Step two requires the program to calculate one particular % ion abundance
value for each 12-h period reported. For the VOL analysis, using the compound
bromofluorobenzene (BFB), the program calculates the % ion abundance of the
relative abundance of m/e 176 (ratio of mass to charge of ion) to the relative
abundance of m/e 174 [Appendix F, Eq. (1)]. This % abundance must fall within
the range 95.0% < X < 101.0% (U.S.EPA 1988a). For the BNA analysis, the
program calculates the % ion abundance of the relative abundance of m/e 443 to
m/e 442 for the compound decafluorotriphenylphosphine (DFTPP) [Appendix F,
Eq. (2)]. This % abundance must fall within the range 17.0% < X < 23.0%
(U.S.EPA 1988a). The report shows the program-calculated % ion abundance, the
laboratory-calculated % ion abundance, calculation errors (T/F), and out-of-limit

indicator (T/F). Examples of VOL and BNA tuning reports are shown in Fig. 17.
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PROJECT: PROGRAM TEST
ANALYSIS: VOL - TUNING
REVIEWER: DENKIS MARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE $:1007

SBG LAB 1D WUMBER {COMPOUND |[EXP |FORM|SPEC iég‘?{‘z’f ;gtl‘{“{& gAk&m &A}Bw Eak& LIMIT
L ABUN
1000 12345 BFB Y Y 73.20 76.20{96.06 96.10(F T
1002 EBFBO305 BFB Y Y 78.20 78.4D{99.74 99.70|F
1002 EBFBO306 BFB Y Y Y 78.40 78.80199.49 99.40|F 7
Comments:
PROJECT: PROGRAM TEST DATE:09/24/9%2
ANALYSIS: BNA -~ TUNING
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE §#:1000 ENDING SAMPLE #:1007
-------- 506 LAB ID NUMBER |COMPOUND [EXP |FORM|SPEC ékﬁg}«{& }‘Eﬁ:ﬁﬁ EAH;:UN &A}w“ Eékgiz LT
1000 cva3182 DFTIPP Y Y 9.30 48.70(19.10 | 18.80(F T
1002 DV0304 DFTPP Y Y 14.30 72.50119.72 19.70(F T
Comments :

Fig. 17. Tuning reports for VOL and BNA.
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The lower limit number is used as a key to identify instances where the
laboratory uses expanded criteria for the tuning limits, a situation where laboratory
instruments that cannot meet the ranges listed are allowed by the CLP to use
larger ranges.. For VOL and BNA analyses, the ion abundance lower limit criteria
are found under m/e 50 and m/e 51. Once the lower limit is inserted into the
program, DATAVAL checks the expanded criteria limits against EPA guidelines
(U.S.EPA 1988a). For example, if for the VOL analysis, the 50 m/e % relative
abundance value is less than 15, expanded criteria were used, and the program
documents the acceptance of expanded criteria in the EXP column (Y for ex-

panded) of the report.

422 P_P Instrument Performance Report

Instrument performance for the P_P analysis is covered by two reports,
Instrument Performance and Cal and Calibration Percent Breakdown (Fig. 18).
These are in addition to the calibration reports described in Sect. 4.3.2. Besides
reviewing the EPA forms, the validator must also review actual chromatograms to
ascertain the validity of the data.

From Form X the validator enters the EPA Sample No., the Instrument ID,
and the retention time (RT) of dichlorodiphenyltrichloroethane (4-4'-DDT) on
the GC column. The program checks the RT, which must be 12 min or greater,
and indicates in the Comments section if results are invalid. Form VII (U.S.EPA
1991a) or Form IX (U.S.EPA 1988a) of the DSD is then reviewed by the validator
for pesticide standards RT windows: these windows must be present and the
standards must fall within these windows. If missing, the laboratory is contacted to
send this information.

Next, the degradation of DDT and endrin are checked. The breakdown of
neither may exceed 20% nor may the breakdown of the two combined exceed 20%

(U.S.EPA 1988a). The presence of endrin aldehyde and/or endrin ketone in the
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: P_P ~ INSTRUMENT PERFORMANCE & CAL
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE §#:1007
DDT RESPONSE TIME
- R A e e R o A
1002 v3700-F 09/18/92 1540 | INDA 13.58 |¥ Y
1002 v3700-F 097187921800 INDACTEST) (10.91 [N L
Comments:
PROJECT: PROGRAM TEST DATE: 09/24/92
ANALYSIS: P_P - CALIBRATION PERCENT BREAKDOWN
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
506 INSTRUMENT |CAL DATE |PERCEN IMIT }PERCENY IMIT IPERCENT 1M1
MER ! ngmzm bDl’ gﬁsawm EMDRHI E‘I;E‘g)fag)ﬂ B INED
1002 V3700-F 09/24/92] 0.00 T [add Lol
Comments:

Fig. 18. P_P instrument performance reports.
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chromatogram or, for DDT, the presence of dichlorodiphenyldichloroethane
(DDD) and/or dichlorodiphenylethane (DDE) is evidence of this degradation. A
combined percent breakdown must be calculated if there is evidence of a peak at
the RT of endrin aldehyde/DDD. Peak areas for these various compounds, listed
as calibration factors (CFs) on Form VI, are entered into the program, and
DATAVAL performs the calculations [Appendix F, Eq. (3), Eq. (4)]. DATAVAL
inserts T/F in the LIMIT column for whether or not the results were within limits.
A final check is made by noting on Form X the percent difference (%D) in
RT for dibutylchlorendate (DBC), if given, in all standards and samples. The
guidelines are: <2.0% for packed column analysis, <0.3% for capillary column
analysis, and <1.5% for wide-bore capillary column analysis (U.S.EPA 1988a).
These results are entered into the program as numerical answers or as direct T/F
answers. If numerical answers are given, DATAVAL calculates the %D between
the RT of DBC in the initial standard and the RT of DBC in a subsequent
analysis [Appendix F, Eq. (5)] and supplies the correct statements to the report.

43 CALIBRATION REPORTS

Calibration of an instrument ensures that the instrument is capable of
producing a linear calibration curve and acceptable qualitative and quantitative
results. Calibration reports, which include both initial and continuing calibrations,

are required for all analyses and vary somewhat depending upon the analysis.

43.1 VOL, BNA, and H_ A

Initial and continuing calibration reports for the analyses of volatile organic
compounds, semivolatile organic compounds, and volatile halocarbon and aromatic

compounds are identical.
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Initial Calibration Report

For the initial calibration report, the validator checks the relative response
factors (RRFs), the average RRF, and the percent relative standard deviations
(%RSDs) for all compounds on Form VI in the DSD. After entering the calibra-
tion date, the validator calls up the TC library for that analysis. Any compound on
Form VI with an RRF less than 0.05 (or close to this value) or a %RSD greater
than 30% (or close to this value) is highlighted in the TC library and thus entered
into the initial calibration report. For those compounds picked, the validator
enters RRF1 to RRFS5 data and average RRF data (RRFI, Fig. 19) into the valida-
tion report from Form VI. The program calculates the mean RRF and %RSD for
these compounds and compares the results to the limits, 0.05 and 30% (U.S.EPA
1988a), in the TC library {Appendix F, Egs. (6), (7)., (8)]. Any compounds outside
the limits are flagged by the program in the lab data base. Whether or not the
%RSD was within limits is flagged automatically (T/F) by the program in the CHK
%RSD column in the report.

If all data appear to be within limits, the validator randomly selects from the
TC library at least two TCL compounds fdr use in verifying the laboratory calcu-
lations. These compounds will also appear on the report. The validator must then
enter into the initial calibration report (T/F) whether or not the DATAVAL
average RRF calculation result (RRFC) is greater than 0.05 (CHKC column).
With time and experience, validators can scan Form VI and choose questionable
calculations. For the %RSD to be less than 30%, the range of RRFs must be
fairly close. A compound with a number well outside the range of the other
numbers in its group of RRFs may have a %RSD greater than 30% and should be
checked. A compound with a group of wide-ranging RRFs is another candidate

for calculation errors.
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL -~ INITIAL CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
CAL DATE|COMPOUND S0G RRF1 |RRFZ IRRF3 [RRF4 |RRFS [RRFC |CKKC|RRFI |%RSD |CHK %RSD
09/20/92| 2-BUTANORE 1002 0.173]0.215{0.205{0.219{0.225{0.207{T 0.207) 9.9|7
09/20/92 CARBON DISULFIDE 1000 1.259]1.548{1.639{1.730{1.706{1.576{T 1.576] 12.4¢1
09/20/92 | ETHYLBENZENE 1000 0.41510.464(0.45310.465]0.445]0.448]T 0.448| 4.6(T
09/20/92 | TRANS- 1,3 -D I CHLOROPROPENE 1002 0.221}0.287(0.3270.383|0.417]0.3277 0.327| 23.7(7
Comments:
PROJECT: PROGRAM TEST DATE:09/24/9%2
ANALYSIS: BNA - INITIAL CALIBRATION
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
CAL DATE | CONPOUND S0G RRF1 IRRF2 |{RRF3 [RRF4 |[RRFS |RRFC ICHKC|RRFI |XRSD |[CHK XRSD
09/18/92BENZYL ALCOHOL 1000 1.320(1.353]1.385{1.290]1.255[1.3211 1.321) 3.9i7
09/18/92 | D1BENZOFURAN 1000 1.92411.885(1.898!1.749(1.608|1.813}7T 1.813} 7.3)7
09/20/92 | BENZO(K ) FLUORANTHENE 1002 1.981[1.702/1.248[1.103|1.169]1.441}7 1,461} 26.617
09/20/92 |BENZOIC ACID 1002 0.000{0.165{0.234|0.251(0.229{0.220{7 0.220( 17.2}7
Comments:
PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: H A - INITIAL CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:31007
CAL DATE | COMPOUND S0G RRF1 |RRF2 |RRF3 |RRF4 |RRF5 [RRFC [CHKC|RRFI [XRSD |CHK XRSD
09/18/92 | BROMOME THANE 1000 1.12571.135[1.142(1.151|1.181 [ 1. 1477 1.168] 1.9]1
09/18/92 | ETHYL BENZENE 1000 0.892(0.915(0.952|0.991{1.205{0.991|7 1.058) 12.7|7
09/20/92|CARBON TETRACHLORIDE 1002 1.450]1.52011.485{1.60211.750{1.561|T 1.559| 7.7|7
Commnents:

Fig. 19. Initial calibration reports for VOL, BNA, and H A.
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Continuing Calibration Report

These calibrations are usually performed at the end of each run of samples or
every 8-h period, whichever is less. The criteria are that RRFs must be 20.05 and
%Ds between initial and continuing calibration average RRF values must be s25%
(U.S.EPA 1988a). Compounds from Form VII are picked in the TC library for
entry into the continuing calibration report. Those compounds with averagé RRFs
<0.05 and/or %D 225% are entered along with the laboratory values for initial
calibration average RRF (RRFI on the report, Fig. 20) and continuing calibration
average (RRFC on the report). DATAVAL calculates the %D between these two
values [Appendix F, Eq. (9)]. The program indicates whether or not the compounds
are within the limits in the LIMIT column (T/F) and enters flags into the lab data
base if necessary.

Several other compounds with either good or questionable values are selected
for input into the report. Good values illustrate that the instrument is working for
the majority of compounds; questionable values are included to verify laboratory

calculations.
432 P P
Initial and Continuing Calibration

Initial calibration for level C validation is similar to VOL, BNA, and H_A.
However, the initial calibration for level D validation differs in that the %RSD of
CFs for aldrin, endrin, DDT, and DBC must not exceed 10% (U.S. EPA 1988a).
These CFs are entered into the program from Form VIII , and DATAVAL calcu-
lates and checks the %RSD against the required limit [Appendix F, Egs. (6), (7),
and (8), where X is CF]. If initial calibration requirements are not met, DATA-
VAL inserts F in the COMP column of the report (Fig. 21). CFs are shown in the
LOW, MEDIUM, and HIGH columns of the report.
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL - CONTINUING CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE $#:1007
CAL DATE | TIME | COMPOUND SOG RRFI |RRFC [X D LIMITS
09/24/92{0030(1,1,1-TRICHLORGE THANE 1000 0.78310.334 S57.3|F
09/24/92 {0030 | BROMOD I CHLORDME THANE 1000 0.52610.365 30.6(F
09/24/92] 0030 | BROMOF ORM 1000 0.539{0.272 49.5(F
097247920030 | BROMOMETHANE 1000 0.79511.022] -2B.6)F
09/24/9210030 | CARBON DISULFIDE 1000 1.576|0.984 37.6(F
09/24/92|0030{C15-1,3-DICHLOROPROPENE 1000 0.396(0.297 25.01¢F
09/24/92|0030 | VINYL ACETATE 1000 0.556|0.354 36.3|F
09/24/92|0045 | TRANS - 1,3-D1CHLORDPROPENE 1002 0.327[0.233 28.7(F
09/24/92(0045 | TRICHLOROETHENE 1002 0.44410.333 25.017
Comments:
PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNA -~ CONTINUING CALIBRATION
REVIEWER: DENNIS8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
CAL DATE | TIHE | COMPOUND SDG6 RRFI |RRFC (X D LIMITS
09/24/92(0000|2-NITROANILINE 1000 0.604[0.430 28.8(F
09/24/92| 0000 | BENZO(G, N, 1 JPERYLENE 1000 1.417|0.480 66.11F
09/24/92| 00600 BERZOIC ACID 1000 0.269|0.119 55.81F
09/24/92| 0000 [BENZOIC ACID 1002 0.220]0.147 33.2|F
09/24/92| 0000 [BIS(2-CHLOROISOPROPYL JETHER 1002 3.349(2.478 26.0(F
09/24/92 (0000 |OIBENZ(A, H)ANTHRACENE 1000 1.250(0.700 44.0(F
09/24/92|0000] INDENO(1,2,3-CDYPYRERE 1000 1.631|0.744 S4.4|F
09/24/92|0000]N-N{TRGSO-01-N-PROPYLANIXE 1002 1.164[0.797]  31.5[F
Comments:
PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: H A -~ CONTINUING CALIBRATION
REVIEWER: DENNIS MARTY

DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000

ENDING SAMPLE $#:1007

CAL DATE )} TIME | COMPOUNRD SDG RRF1 JRRFC |X D LIRITS
09/24/9210000 | TETRACKLOROE THENE 1000 1.12371.215 -8.2(7
09/24/92|0000| TRANS-1,2-D1 CHLOROETHENE 1000 0.892{1.254] -40.6|F
09/24/92|1120| D1 CHLOROD ! FLUGROMETHANE 1002 1.250{0.895 28.4 |F
Comments:

Fig. 20. Continuing calibration reports for VOL, BNA, and H_A_
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: P_P = INITIAL CALIBRATION
REVIEWER: DENNIE MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
S0G MIXTURE | COMPOURD DATE TIME|LOW KED TUN HIGH AVERAGE % gﬁhﬂ VE
SEVIATION
1002 A GAMMA -BHC (L INDANE) 0%/18/92| 2200 1000 1730 2250 1667 37.7
PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: P_P ~ CONTINUING CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SG MIXTURE | COMPOURD DATE TIXE (R ]RZ g??EEgENCE LIMIT ggﬂu;gﬂ)/
1002 A HEPTACHNLOR 09/24/92| 1000 1125i 1178| -4.7 T Q
Comments:

Fig. 21. Initial and continuing calibration reports for P_P.



Continuing calibration requires that DATAVAL calculate the %D between
initial CFs and subsequent CFs (R1 and R2 on the report) for approximately 10%
of the reported values [Appendix F, Eq. (10)]. For P_P analysis, either a GC
column providing quantitative determinations or one for only qualitative confir-
mation may be used. This is indicated in the QUANTITATED/CONFIRMED
column on the report. The limits are that the %D must be <15% for compounds
being quantitated and <20% for compounds being confirmed (U.S.EPA 1988a).

Several compounds from the TC library, along with their respective CFs from
Form IX, are entered into the program. The calculations and comparisons to the
required limits are completed by the program and the results entered into the
LIMIT column. Examples of initial and continuing calibration reports for P_P are

shown in Fig. 21.

433 PHC

Petroleum hydrocarbon compounds are included, under EPA guidelines, in
the VOL analysis. Calibration reports for data from samples analyzed according to
EPA method 8015 (U.S.EPA 1986) are identical to those outlined above for
volatile and semivolatile compounds. HAZWRAP, however, has separate level C
data validation requirements for results from samples analyzed for petroleum
hydrocarbons using EPA method 418.1 (U.S.DOE 1990). In this case, the
laboratory performs a three- to five-point standard curve bracketing sample
concentration, using the method of least squares to plot concentration (amount) vs
response (area).

In order to determine the type of curve to use for quantification (linear or
quadratic), the laboratory calculates the %RSD of the response factors (areas of
the peaks). If the %RSD is less than 20%, the linear curve is used. If the %RSD
exceeds 20%, a quadratic curve is used. These limits are contained on QC sheets
provided in the DSD by the laboratory. The correlation coefficient must fall
within +0.995 in order for the calibration to be acceptable (U.S.DOE 1990).
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The data for this calibration check are found in the DSD for PHC analysis on
a form designated as a calibration summary. After entering the calibration date,
the validator chooses the compounds used for calibration from the TC library and
enters data pairs from the calibration summary. DATAVAL calculates the corre-
lation coefficient and the %RSD [Appendix F, Eqgs. (14) and (8)] and determines
the curve type to use for calibration. The program performs a linear or quadratic
curve fit of the data and reports the resulting constants as NUM1 and NUM2
[Appendix F, Eqgs. (6), (11), (12), (13), and (28)]. The validator compares these to
corresponding numbers reported by the laboratory. The LIMIT column of the
report shows a Y/N answer to whether or not the correlation coefficient falls
within the HAZWRAP limits (Fig. 22). The program also flags compounds in the

lab data base that are affected by out-of-limits correlation coefficients.
43.4 MET

Calibration reports for the analysis of metals require both initial and
continuing calibration checks and cover four analyses: 1) mercury (Hg) analysis,
2) cyanide (CN7) analysis, 3) atomic absorption analysis (AA), and 4) inductively
coupled plasma (ICP) analysis. The initial calibration report called "CAL (Curve
Validation)" on the MET report selection menu, requires that a calibration curve
be established for each of these analyses by running standards and blanks. For Hg
and CN7, data pairs for these curves are found on Form II, Part 1, under Initial
Calibration, True and Found. At least four data pairs from these forms are
entered into DATAVAL, which then calculates the correlation coefficients and
compares them to the limit, 20.995 (U.S.EPA 1988b) [Appendix F, Egs. (6), (11),
(14)]. The curve type (Hg or CN7), correlation coefficient, and limit evaluation
(LIMIT column, T/F) are printed on the validation report (Fig. 23).



PROJECT: PROGRAM TEST DATE:09/28/92
ANALYSIS: PHC - CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1100 ENDING SAMPLE #:1103
SDG METHOD | COMPOUND DATE TIME E%gf LIMITNUMY NUM2 XRSD
1100 HBHC  |HBPC (TO JP-5 JET FUEL) 09/28/92|1000} 0.99232{N 582.0872 -0.1819 76.4
1100 LBHC  |BENZENE 09/28/92[1000] 0.99986(Y ke 64.3309 7.0
nd b =

” §§§8 5’282’,"J.Eﬁ"a°q\‘113$:2i‘c‘°¥?t'2§=$¥‘€;‘1253>‘%%?&‘i‘é&,'&f?n"hi“ﬂ',”b’t NUM1 ﬁ 2& = RUM2.

Comments:

Fig. 22. -‘PHC calibration report.



PROJECT:

PROGRAM TEBT
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ANALYSIS: MET = CAL (Curve Validation)

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

o TR [ [
1002 AA 0.99663 T
1002 ice 0.99959 T
1002 MERCURY{ 0.98917 F
Comments:
PROJECT: PROGRAM TEST
ANALYSIS: MET -~ CALIBRATION

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

S0G POUND | COMPOURD TRU FOUND P! comp

%E CDNEENYRAT]ON CgN,CENYRATIOH &égovﬁ?m Eétosg\crs” Liney
1002 1cp ARSENIC 4000.00 3778.50 96.50( 94.46 T T
1002 1P CALCIUM 40060.00 41733.22 104.30/104 .33 T T
Conments:

Fig. 23. Calibration reports for MET.
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For AA and ICP analyses, the validator enters five data pairs from Form II,
Part 2, for any element from the CRDL (contract-required detection limit)
column, True and Found. As above, the program calculates the correlation coeffi-
cients and shows the evaluation on the report.

Continuing calibration (CALIBRATION on the MET report selection menu)
requires a calculation of percent recovery (%R). Several analytes are chosen from
Form II, Part 1 - both those with results outside the limits and those with good
results - and are entered into the program along with analysis type (M column on
the form) and the initial and continuing recoveries for each analyte. Values for
Hg and CN, if present, are also entered. DATAVAL calculates the %R for these
analytes and flags results appropriately [Appendix F, Eq. (15)]. Analytical results
must fall within the control limits or 90 to 110 %R for all analytes except mercury
and cyanide. The limits for mercury and cyanide are 80 to 120 %R and 85 to 115
%R. Analysis type, initial and continuing analyte concentrations (TRUE and
FOUND), and %R (both laboratory-calculated and DATAVAL-calculated) are
shown on the calibration report (Fig. 23). If the laboratory and DATAVAL agree
on the calculation, T is shown in the COMP column. Whether or not analytes are

within limits is shown in the LIMITS column (T/F).

43.5 ANI

Data validation for the analysis of anions is not included in EPA or
HAZWRAP guidelines. The ANI reports were added to DATAVAL at the
request of HAZWRAP for a particular project. Formatting for these reports is
most similar to that of VOL and BNA reports, although the calibration report for
ANI is more like the continuing calibration report for MET. All limits used for

ANI reports are specified on forms provided by the analytical laboratory in the
DSD.
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Calibration for ANI requires a calculation of relative percent difference
(RPD) between true concentrations and found (the analytical result) concentra-
tions [Appendix F, Eq. (16)]. Several analytes are chosen from the laboratory-
provided form, both those with results outside the limits and those with good
results. These are entered into the program along with compound type
(M column on the laboratory report) and the true and found concentrations for
each analyte. DATAVAL calculates the RPD for these analytes and flags results
appropriately. Whether or not analytes are within limits is shown on the report in
the LIMITS column (T/F) (Fig. 24). The COMP column indicates whether the
laboratory-calculated and DATAVAL-calculated RPDs are the same.

44 BLANKS REPORT

Laboratory and ficld blank analyses are performed to determine the existence
and magnitude of contamination due to laboratory or field activities. Blank reports
give these results for all the different types of blanks run for each type of analysis.
The report consists of two pages: one for contaminated blanks and one for blanks
with no contamination. An example of each page for VOL analysis is shown in
Fig. 25.

Blank information found in the HT report (TB and FB) is automatically
inserted into the blanks report by the program. Method blank contamination can
be inserted either electronically or manually. Data from Form III are used for
MET and ANI analyses; data for all other analyses are reported on Form IV.

DATAVAL sorts all blanks with contamination, locates samples associated
with contaminated blanks, determines the logic that applies for flagging, and flags
the analytical results. The program also determines that the matrix is the same for

the blank and its associated samples. RTs are reported for any TIC where there is
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PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: ANY - CALIBRATION .

REVIEWER: DEKNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
e [FosEouRo]coreng Blorroarion BBt [l RGOLATED [comw LRy
1002 j1ce FLUORIDE 11.00 10.00 9.52 9.52 1 F
Comments:

Fig. 24. ANI calibration report.
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PROJECT: PROGRAM TEBT DATE:09/24/92
ANALYSIS: VOL - BLANKS
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #: 1000 ENDING SAMPLE #:1007
BLANK NUMBER TSAMPLE TYPE | COMPOUND AT JTEL or T1C]CONCENTRATION |UNT T3] GCODE
(T T8 7,7, 1~ TRICHLOROET RARE TeL 70.00|£9/kg |4 -
VoL 9B w8 1.7,1-TRICHLORGE T HANE oL T 5.00pa/1 |4
Comments: .
PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL -~ BLANKS
REVIEWER: DENNIE MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
BLANK NUWGER TSAMPLE YTPE|300 AATRIR
7006 Fo 1002 W
1007 18 1002 v
VoL B 1600 s
voLwa ™ 1002 u
Comments:

Fig. 25. VOL blanks report, pages 1 and 2.
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a chance of confusing two or more compounds. Laboratory-reported Q codes are
shown on the report.

When the program finds a contaminant compound in both a sample and its
associated blank, the 5X/10X rule is applied for VOL, BNA, PHC, and H_A
analyses and the 5X rule for P_P, MET, and ANI (U.S.EPA 1988a, 1988b).
Contaminant compounds are divided into two groups: regular compounds and a
group of 5 compounds that are identified as common laboratory contaminants.
EPA guidelines state that a contaminant compound should not be reported as such
unless the concentration of the compound in the sample exceeds 10 times the
amount in any blank for the common laboratory contaminants or 5 times the
amount for other compounds. Compounds and their multipliers are provided by
the appropriate TC library. Both the compound name and the RT must match
between sample and blank. DATAVAL multiplies the blank contaminant
concentration by 5 for regular compounds or by 10 if the compound is in the
common laboratory contaminant group and compares the result to the sample
concentration [Appendix F, Egs. (17) and (18)]. If the sample concentration is
greater than this calculated value, no flags are applied to the sample. However, if
the sample concentration is less than this value, appropriate flags are inserted into

the results according to the flagging logic.

45 SURROGATE RECOVERY

Individual samples and method blanks for VOL, BNA, PHC, and P_P analysis
are spiked with surrogate compounds prior to sample preparation to establish
laboratory performance. Laboratory control samples (LCSs) may also be spiked
for surrogate recovery check. The evaluation of the results of these surrogate
spikes is often subjective, requiring experience and professional judgement.

For VOL, BNA, and PHC, the validator reviews both raw data and Form II

of the DSD and answers the following questions, true or false, posed by
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DATAVAL in the surrogate recovery report (Fig. 26):

1) Were recoveries on Form II verified?

2) Were all recoveries 210%?

3) Was surrogate recovery a problem?

4) If 3) is T, is there evidence of purging, reinjection, or re-extraction?
5) Were there two blanks with surrogates outside criteria?

6) Were there two or more analyses for a fraction?

If an F appears on the report for question 2, the validator investigates compounds
related to the surrogate and decides whether to flag sample results.
A different, smaller report is used for P_P (Fig. 27). The following questions

are answered:

1) Were recoveries on Form II verified?

2) If recoveries are not verified, is there evidence of interference?

These reports are then used during the final edit to flag results (Sect. 4.14).

4.6 SPIKE REPORTS

Spike data (MS/MSD, MS, and blank spike) are generated to indicate the
long-term precision and accuracy of the analytical method for various matrices;
they cannot be used by themselves to evaluate the precision and accuracy of the
individual samples. The results of the reports on this data are used in conjunction
with other quality criteria in the final edit to determine the need for qualification
of the data (Sect. 4.14).
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNA ~ BURROGATE RECOVERY
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SOG CIZSTION 1{QUESTION 2{QUESTION 3{QUESTION &|QUESTION 5[{QUESTION 6
1000 1 T 3 £ F
1002 T T F F F
&“;:2%}% g H:::: :ﬁ:overles ?n fomi&; verlfled'7
gt:::{lgnn 4 H?Sﬁu("ro?at“ t 3 n rgi in on r re-extrection?
Quest}on : Vers there’ tuo blmﬁs WER sure Eu LTI fz¢ cib? ° o
Question &) Were t| ere two or more anal ysesogor [ ?uactlong

Comments:

Fig. 26. Surrogate recovery report for BNA.
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PROJTECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: P_P - BURROGATE RECOVERY
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE £:1000 ENDING SAMPLE $#:1007

$06 QUESTION 1[QUESTION 2

1002 T

Suestjon Recoveries on form 1] were yerified?
Ouestzon B lfcrecov:r‘es are not verff;’ed, there is evidence of interference?

Comments:

Fig. 27. Surrogate recovery report for P_P. .
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Spike report data are taken from Form III in the DSD for VOL, BNA, P_P,
and PHC. This form may contain both MS and MSD data or MS data only,
depending on what the laboratory reports. QC limits for each spike are included
on the form and are entered into TC libraries for each packet. MET data are
reported on Form V. Because laboratories often confuse the forms used for spike
sample reporting, the validator may have to pick which of the following reports
best fits the data reported.

The type of spike report is chosen from the menu, and spike compound

names are entered into the report from the TC library.

4.6.1 MS/MSD Report

The following information is entered into the program from Form III:

¢ EPA sample number

¢ compound to be checked

e spike concentration added (the same for both MS and MSD)
¢ MS concentration found (matrix spike on the report)

e MSD concentration found (MSD on the report)

e RPD (from the laboratory).

DATAVAL calculates the %R for the MS and MSD [Appendix F, Eqgs. (19) and
(20)] and verifies (T/F) that these are within limits (columns MS VER and MSD
VER). QC limits are shown on Form III. See Fig. 28 for an example of a
MS/MSD report. DATAVAL flags the results associated with these samples if
necessary. The program then calculates the RPD (CAL RPD) between MS and
MSD recoveries [Appendix F, Eq. (21)], compares the result to the laboratory-
reported RPD, and records whether or not the two values are the same (RPD
VER, T/F).



PROJECT:
ANALYSIS: ANI -~ MS/MSD
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

57

PROGRAM TEST

DATE: 09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

Nmatk [HHRE|SC ComPaukD iobth (RESELE JBIRC M0 [ DEJY™ [URIES R
1004 Ms. [1002 NITRATE, AS N 2.20 0.80 2.50 1.20] 77.2711 18.18|f TOiF
Conments:

Fig. 28. MS/MSD report for ANL
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Even though an MS/MSD report form exists for MET, spike reports for this
analysis always take the form of MS reports (Sect. 4.6.3).

4.6.2 Blank Spike Rcport

An abbreviated form of the MS/MSD report, the blank spike report is used
when only MS or blank spike data are reported by the laboratory. The following
information is entered into the program from Form III or whatever other form

may have been sent by the laboratory:

e EPA sample number
e spike concentration added

e blank spike concentration found (blank spike on the report, Fig. 29)

DATAVAL calculates the %R for the blank spike [Appendix F, Eq. (22)] and
verifies (T/F) that these are within limits.

463 MS Rcport

Although the format for this report is the same as the two previous reports,
the input headings are different: Spike Sample Result (SSR), Sample Result (SR),
and Spike Added (SA). See Fig. 29 for an example of an MS report. DATAVAL
calculates the %R of the matrix spike [Appendix F, Eq. (23)] and reports (T/F)
whether or not the results are within the limits found in the TC library. These
limits are found either on the form sent by the laboratory or are taken from the
EPA guidelines for inorganics analysis (U.S.EPA 1988b). In addition, the program

verifies that the field blank was not used for the spike analysis.



PROJECT:

PROGRAM TEST

ANALYSIS: VOL ~ BLANK SPIKE
REVIEWER: DENNIB MARTY
BEGINNING SAMPLE #:1000
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DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

R i i e e o o
1000 1000 TRICHLOROE THENE &4.1000 0.0000 59.7000 $3.0000 9311
Comments:
PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL - MB
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
a&qﬂsks ?#;tg 506G COMPOUND SSR SR SA gaL LIMIT
1000 1000 TOLUERE 58,5000 0.0000{ 64.10 91.3|7
Comrents:

Fig. 29. Blank spike and MS reports for VOL.
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4.7 FIELD DUPLICATES REPORT

Duplicate sample analyses are used as indicators of laboratory precision based
on each sample matrix. Field blanks cannot be used for this analysis; the
program verifies this and indicates in the comments of the report if field blanks
were used (Fig. 30).

At the FIELD DUPLICATES REPORT screen, the validator picks a sample
number(s) and duplicate number(s). The program lists all the compounds found in
both the sample and its duplicate. The validator picks several of these compounds
for the report. RTs are reported for any TIC where there is a chance of confusing
two or more compounds. DATAVAL calculates the RPD between the sample
and the duplicate [Appendix F, Eq. (24)]. The validator’s observations regarding

the results appear in the comments section of the report.

4.8 INTERNAL STANDARDS REPORT

GC/MS instruments require the use of an internal standard (IS) to determine
that sensitivity and response are stable during every analytical run. IS reports are
generated for VOL, BNA, and H_A analyses.

The validator enters the Lab File ID from Form VIII and IS compound
names from the TC library. He reviews Form VIII for the following and enters

responses (T/F):

1. IS area counts for samples and blanks are within -50% to +100% of the
associated calibration standard;
2. RTs of internal standards in samples and blanks are within +30 sec of the

RT of the associated calibration standard.

DATAVAL flags any data as necessary. An example of an IS report is shown in
Fig. 31.



PROJECT:
ANALYSIS: VOL - FIELD DUPLICATES
REVIEWER: DENNIB MARTY

BEGINNING SAMPLE #:1000
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PROGRAM TEST

DATE:09/24/92

DATA VALIDATION LEVEL:D

ENDING SAMPLE #:1007

506 SAMPRUM {SAMPTYPE {DUPRUM  [DUPTYPE | COMPOUKD RT SAMP CON DUP CON RPD

1000 1000 1001 SR 1,1, 1- TRICHLOROETHANE 100.00 135.00 29.79
1000 1000 1001 SR 2-BUTANONE 50.00 85.00 51.85
1000 1000 1001 SR CARBOX DISULFIDE 2500.00 2700.00 7.69
1002 1002 1003 R VINYL ACETATE 1500.00 1700.00 12.50
Comments:

Fig. 30. Field duplicates report for VOL.
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNA - INTERNAL STANDARDS
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SDG FORM NUMBER [DATE TIME | COMPOUND a&‘lgkg ?.;:ELE e&EJGTS ﬁ;gmw
1000 CG0329 09/24/92{ 0000 | ACERAPHTHENE -d10 1000 T T
1002 Ccvo32z2z2 09/24/92| 0000 | ACENAPHTHENE -d10 1002 T T
Coaments:

Fig. 31. Internal standards report for BNA.
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49 LAB DUPLICATES REPORT

On occasion, a laboratory will send analytical results for diluted duplicates of
samples. These diluted duplicates are most likely run because of high concentra-
tions of compounds in the original sample. High concentrations can cause diffi-
culties with the analysis, and the results are often suspect. When a package
contains these results of diluted laboratory duplicates, the validator enters into this
report the original sample number, the duplicate number, and the compouhds
associated with these samples. DATAVAL calculates [Appendix F, Eq. (24)] and
reports the RPD for each compound (Fig 32). RTs are reported for any TIC
where there is a chance of confusing two or more compounds.

There are no EPA or HAZWRAP requirements for this report; it is included

in the package for the benefit of the project manager.

4.10 SPECIAL REPORTS FOR MET AND ANI ANALYSES
Four reports are used for MET and ANI analyses only:

ICP interference check sample (ICS) report;

LCS report;

ICP serial dilution report:
Furnace AA QC report (for MET only).

H W=

4.10.1 ICP Interference Check Sample Report

The ICS verifies the laboratory’s interelement and background correction
factors. Both an initial and final check are made. For this report, the validator
must first review laboratory data to verify that the check sample (solution AB) was

run at the beginning and end of each sample analysis run or a minimum of twice



PROJECT:

ANALYSIS: BNA -

PROGRAM TESBT

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

LAB DUPLICATES

*  DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

S0G SAMPNUM | SAMPTYPE [DUPNUM  |DUPTYPE [DILUT ION | COMPOUND RT SAMP CON DUP CON RPD
1000 1000 1000 DL 10,00 |BIS(2-CHLORDE THOXY YME THANE 1750.00 1900.00 8.22
1002 1002 1002 DL 50.00|N-N1TROSO-D1-N-PROPYLARINE 50.00 42,00 17.39
Comments:

Fig. 32. Lab duplicates report for BNA.
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per 8-h working shift, whichever is more frequent. Next, the validator picks
several samples at random and enters the laboratory results for those samples from
Form IV. DATAVAL calculates the %R [Appendix F, Eq. (25)] and indicates
whether the result falls within +20% of the true value (U.S.EPA 1988b). This is
shown in the INIT LIMIT and FIN LIMIT columns of the report (Fig. 33). The

program also flags any data that do not meet the criteria in the lab data base.

4.102 LCS Report

The LCS serves as a monitor of the overall performance of all steps in the
analysis, including sample preparation. For this report, the validator must first
review Form VII to verify that LCS resuits fall within %R control limits (U.S.EPA
1988b). Analyte names (from the TC library) and values for LCS "found" and LCS
"true” are entered into the program. DATAVAL then calculates one or more
%Rs to verify laboratory calculations [Appendix F, Eq. (15)]. The program
indicates (T/F) in the COMP column on the report (Fig. 34) whether or not the
laboratory-calculated %R matches the DATAVAL-calculated %R. The results are
compared to EPA limits and data flagged where appropriate.

4.103 ICP Serial Dilution Report

Serial dilution of samples analyzed by ICP indicates if significant physical or
chemical interferences exist due to sample matrix. Analyte names from the TC
library and sample and serial dilution results from Form IX are entered into the
report. DATAVAL calculates the %D between the initial sample (I) and the
serial dilution (S) [Appendix F, Eq. (26)]; the two must agree within 10%
(U.S.EPA 1988b). The program then compares the result to the laboratory-
calculated %D and displays the results of this comparison in the COMP column in
the report (Fig. 35). The validator must use professional judgement to qualify

(flag) the data if evidence of negative interference is found.



PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: MET -~ ICP INTERFERENCE
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE $#:1007
6 |couPou SOLUTION) [ L ST Bl |Clhr
ERC N PERC NT
RECOVERY RECOVERY
1002 ALUMINUM [y 500000.001 493941.00 98.817 494479.00 98.9\1
1002 MAGNESIUM AB 4%1000.00] 494219.60 100.7[T 484706.80 98.7(7 [
Comments:

Fig. 33. ICP interference check sample report for MET.
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PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: ANI ~ LABORATORY CONTROL SAMPLES

REVIEWER: DENNIS MARTY : DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 : ENDING SAMPLE #:1007
i il AT ESMEeuraarton EMurenriou | REEGHERT™ [RRbotERzen |00 [ooen
1002 ABLZ3E FLUORIDE W 10.00 9.20 92.00 92.00 T 1
Comments:

Fig. 34. Laboratory control samples report for ANL



PROJECT:

REVIEWER: DENNI8 MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST DATE:09/24/92
ANALYSIS: MET ~ ICP BERIAL DILUTION

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

SDG OMPOUIND EPA INITIA RIA AB A LATED{LAB VS CAL MNITS
“ SAMPLE SAHPL;L Ei UY#IIN ETRSEHT SE&&NT PA&]SCN Lim
RUMBER  |RESUL L DIUFFERENCE |[DIFFERENCE
1002 LITHIUM HYDRIDE - |12430F 50.00 57.00] 14.0 14.00 T F
Comments:

Fig. 35. ICP serial dilution report for MET.
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4.10.4 Furnace AA QC Report

In order to establish the precision and accuracy of the individual analytical
determinations, duplicate injections and furnace post-digestion spikes are run on
the furnace AA. Data for this report are taken from Form II (Part 2) for inor-
ganics analysis, "CRDL Standard for AA and ICP." Using the "True" and "Found"
concentrations for a given analyte, DATAVAL calculates the %R [Appendix F,
Eq. (15)] and compares the result to the laboratory-calculated result. Whether or
not the two compare is indicated in the COMP column of the report (Fig. 36).
The LIMIT column indicates if the program-calculated %R is within the EPA
requirements of >85% and <115% (U.S.EPA 1988b).

Often, results for duplicate injections of these standards are shown on
additional copies of Form II. For a given analyte, several "Found" values are
entered into the program, which then calculates a %2RSD [Appendix F, Egs. (6),
(7), and (8)]. The result of this calculation and whether or not it is within the
limits of +20% is shown on the report above the Comments section. This infor-

mation is used for qualifying data during the final edit (Sect. 4.14).

4.11 CONTAMINATION REPORT

Following all the data validation activities listed above, a final contamination
report for each analysis is issued that collects and summarizes all previous valida-
tion actions. No input is required from the validator. The report consists of two
pages for each analysis. The first page lists all TCL compounds and TIC detected,
along with their concentrations. RTs are reported for any TIC where there is a
chance of confusing two or more compounds. The second page shows the number
of samples in which a particular compound has occurred and its high, low, and
mean concentrations. This information is provided to project managers for such
purposes as risk assessment. Figure 37 shows the two pages of the calibration

report for the BNA analysis.



70

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: MET ~ FURNACE ATOMIC ABSORBTION QC
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
S [ g e e 7 e e G
1002 1 [ALUMIRUM 100.00 112.50 112.501112.50 T T

X RSD = #***+ The X RSD is within limits.

Comments:

Fig. 36. Furnace atomic absorption QC report for MET.
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNA ~ CONTAMINATION REPORT
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE $#:1000 ENDING SAMPLE #:1007
SHELE [fece[saupie  Tso0 COMPOUND RT 1oL/ COMCENTRATTON mms]a nﬁr
1000 1.00 [1000 B1S(2-CHLOROE THOXY YNETHANE TCL 1750.00|ag/kg
1000 |bL 1.00 [1000 815(2-CHLORDETHOXY JHET HANE ToL 1900.00 | ug/kg
1001 SR 1.00 | 1000 B15(2-CHLOROETHOKY YHE THAKE Tel 226000 | ug/kg
1002 .00 |1002 N-N1TROSO-DI-N-PROPYUAMINE TeL 50.00{ug/L
1002 (DL 1.00 1002 N-NITROSO-D1-N-PROPYLANINE TCL 42,00 g/l
"""""" PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNA ~ CONTAMINATION REPORT
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
Tk [cowpouno RT " TWATRIXTMMBER OF|WIGH CON LOW CON MEAN CON oL
TCL_[815(2-CHLORDE THOKY YME THANE s 3 2200.00 1750.00 1950.00]  350.00
TCL |N-N(TROSO-D1-N-PROPYLAMINE 2 50.00 %2.00] 45,00 10.00

Fig. 37. Contamination report for BNA.



The contamination report fulfills EPA and HAZWRAP requirements for
special reports for scveral of the analyses (U.S.EPA 1988a, 1988b; U.S.DOE
1990):

e Target compound identification (VOL, BNA, PHC)
e Tentatively identified compounds (VOL, BNA, PHC)
e Sample result verification (MET)

¢ Compound identification (P_P).

Examples of contamination reports for all seven analyses may be seen in

Appendix E.

4.11.1 Special Calibration Rcport for PHC

Level D validation for petroleum hydrocarbon compounds requires a special
calibration report to accompany the contamination report, in addition to other
calibration reports (U.S.EPA 1988a). This report can indicate a growing instru-
ment problem that could affect later samples. DATAVAL inserts this report
format into the menu when level D is entered into the project identification.

Analytical instrument numbers and calibration dates and times are entered
into the report, and DATAVAL compares each sample to the calibration report
that immediately precedes the run. The relative response time (RRT) for each
compound is listed on the report and must be within +0.06 of the calibration RRT
(U.S.EPA 1988a). Compounds outside these limits are flagged in the table of the
report and an explanation given at the bottom of the table. A compound may also
be flagged as missing an interval of calibration, a situation where sample results are
not enclosed by calibration results (initial and continuing calibrations). This

usually occurs when the laboratory has neglected to send all calibration resulits.
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The program then runs a 95% confidence interval check to detect possible
input errors by the validator and to check for calibrations that are out of line with
previous calibrations [Appendix F, Eqs. (6), (7), and (27) where X is RRT] (Ott
1988). Data outside the 2-sigma interval are flagged on the table and an
explanation given at the bottom of the table.

Both Level C and Level D contamination reports for PHC are shown in
Fig. 38.

4.12 SYSTEM REVIEW REPORT

EPA guidelines require that the validator evaluate the ongoing performance
of the GC/MS system for VOL, BNA, H_A, and PHC analyses using instrument
performance indicators (U.S.EPA 1988a). This report is accessed at the report
sclection menu of each of the individual analyses. The validator inserts comments
into the report indicating the level of performance for the system. A number of
indicators that can suppiy insight into problems that may be building during a
sample run may be used to make this evaluation. An exaniple might be an initial

calibration performed days or weeks before subsequent continuing calibrations.

4.13 OVERALL ASSESSMENT REPORT

Comments on the validity of the overall data package for VOL, BNA, H_A,
PHC, and P_P analyses make up this report. When several QC criteria are out of
specification and since these factors are often additive, it is the responsibility of
the validator to inform users of questionable data quality and of data limitations to

assist in avoiding inappropriate use of the data.



PROJECT:

PROGRAM TEST
ANALYSIS: PHC - CONTAMINATIONR REPORT
REVIEWER: DENNIS MARTY
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DATE:09/25/92

DATA VALIDATION LEVEL:C

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
m% ?¢gELE Sﬁﬁﬁw S0G COMPOUND RT H‘t/ CONCENTRATION|UNITS|Q FLAG
1000 1.00 |1000 BENZENE TCL 200.00 |mg/kg
1000 1.00 |1000 HBPC (YO JP-5 JET FUEL) TCL 1500000.00|mg/kg
1000 oL 1.00 |1000 BENZENE TcL 750.00{mg/kg
1000 oL 1.00 {1000 HBPC (70 JP-5 JET FUEL) TCL 2750000.00 |ma/kg
1001 5R 1.00 {1000 BENZENE TCL 900.00|mg/kg
1001 SR 1.00 |1000 HBPC (TO JP-5 JET FUEL) TCL 1750000.00 |mg/kg
1002 1.00 |1002 ETHYL BENZENE TCL 2000.00|ug/L
1002 1.00 {1002 MP XYLENE TCL 20.00|ug/L
1002 1.00 |1002 O XYLENE TCL 100.00{ug/L

PROJECT: PROGRAM TEST DATE:09/25/92

ANALYSIS: PEC - CONTAMINATION REPORT

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:C

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
ﬁt/ COMPOUND RT MATRIX gkungEESOF HIGH CON LOW CON MEAN COM IpL
TCL |BENZENE S 3 900.00 200.00 616.67 0.05
TCL |ETHYL BENZENE W 1 2000.00 2000.00 2000.00|NA
TCL (HBPC (7D JP-5 JET FUEL) S 3 2750000.,00 1500000.00 2000000.00 10.00
TCL |MP XYLENE 7] 1 20.00 20.00 20.00|NA
TCL {0 XYLEKE W 1 100.00 100.00 100.00{RA

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: PHC - CONTAMINATION REPORT (8RV)

REVIEWER: DENNIS8 MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

STARDARDS DATA

S0G INST # |[DATE TIME|BENZENE | TOLUENE (D1 IST/ B}{ NE ;gLENE QYLENE ié §UR/ ;Ekzﬂ‘r Eg 1s1/ 32 k /
NZENE NZENE NZENE [BENZENE

1002 1254 09/15/92{1430 1.4 2.45 2.98 3.61 3.7 7.24 9.82 0.91 2.5 8.56

1002 1254 097157921540 1.15 2.47 2.92 3.51 3.7 7.30 9.84 0.90 2.76 8.60

1002 1254 097157921640 1.10 2.42 3.01 3.39 3.77 7.19 9.86 0.88 2.76 a.51

1002 1254 09/15/92)| 1740 1.1 2.47 2.95 3391 2.74 7.25 $.85 0.94 2.75 8.60

1002 1254 097157921840 1.15 2,48 2.9 3.41 3.80 7.20 9.80 0.95 2.78 8.62

1002 1254 09715/92} 1940 1.1 2.43 3.02 3.38 3.83 7.25 $.83 0.95 2.76 B.45

AVERAGE 1.13 2.45 2.98 3.462 3.62 7.24 9.83 0.92 2.76 8.59

SIGHA 0.02 0.02 0.04 0.05 0.43 0.04 0.02 0.03 0.01 0.05

* = RRT outside of average t 2 sigma.

Comments:

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: PHC -~ CONTAMINATION REPORT {BRV)

REVIEWER: DENNIS MARTY

BEGINNING SAMPLE #:1000

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

SAMPLE DATA

SOG |SAMPLE #]INST # JOATE  |TINE|BENZENE|TOLUENE|D] IST/|ETATL _|#2 . |9 R/[SCLVENTIRZ 1ST/]02 SR
o BENEEwe [Xuene |Rviene qé §u gg g §U /
BENZENE BEN %NE EAK NZENE g N ERE

1002|1002 [1256 _ [09/15/92]1530] 1.11 7.29 2.77

002 (1003 {125 [09/15/921730|" 3.38 0.8 2.7 .52

1002|1004 1254 |09/15/92|1630 LA 8.62

1002|1005 1256 |09/15/92| 1830  1.17 304

1002|3006 [125  |09/15/92[1930] 1.20] =2.44| 3.02] 3.38] 3.81| 7.25|* 9.68] 0.90] 2.80| £.60

= - r——

o 8 Iaple GOTRoNnY REleourtintentat ot iR T et [bration.

Comments:

Fig. 38. Contamination report, including level D, for PHC.
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4.14 FINAL SUMMARY REPORT

The final summary report is edited and printed from the FINAL option on
the main menu. Part of a final summary report is shown in Fig. 39. The validator
enters the SUMMARY option and reviews all detected compounds. When an F
flag appears with a compound, the validator consults the final flag table (Fig. 40)
to determine the appropriate Q flag to insert for that compound. The field above
the F code on the table is used to correlate F codes to Q codes. For any F flags
that do not have fields that correlate to the final flags table, the validator must
review data from various reports such as surrogate recovery and spike reports to
determine the Q flag to apply. The Q codes chosen are those that appear in the
Final Code column on the report (Fig. 39). The BR flag, "unusable due to blank
contamination,” is the only one the validator may not override.

Following this editing process, the final summary report is printed.

5. COVER SHEETS

Upon completion of data validation, each package is issued with two cover
sheets, one for organics (Fig. 41) and one for inorganics (Fig. 42) analyses. These
are generated from the FINAL option of the main menu. All analyses performed
for that package are shown on the cover sheets; codes indicating the condition of
the data are entered for each analysis. There are also three areas for comments

that may be utilized by the validator.
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PROJECT: PROGRAM TEST DATE:09/24/92
Final Summary :
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
3&;5 %AY\;«ELE COMPOUND RT H‘.E/ MATRIX wskvsls CONCENTRATION [UNITS[Q CODE EgeL
1000 1,1,1- TRICRLOROETHANE TCL [S VoL 100.00|ug/kg|J 4
1000 1,2-DICHLOROBENZENE TCL (S H_A 200.00 [ug/kg
1000 2-BUTANONE TcL s VoL 50.00|pg/kg|J J
1000 ARSENIC TeL |s MEY 200.00{mg/kg
1000 BENZENE TCL |S PHC 200.00 {mg/kg
1000 B1S(2-CHLORDETHOXY YMETHANE TCL |$ BNA 1750.00 9/ kg
1000 CARBOW DISULFIDE TCL s voL 2500.00{ng/kg J
1060 CHROM UM TCL |s MET 10.00{mg/kg |+ J
1000 ENDRIN XETONE TCL |S P_P 50.00|xg/kg BR
1000 HBPC (TQ JP-5 JET FUEL) TCL |S PHC 1500000.00 | mg/kg
1000 oL 1,1, 1-TRICHLOROETHANE TCL |S voL 125.00|ug/kg 4
1600 DL 1,2-D1CHLOROBENZENE TCL |s H_A 225.00|ug/ky
1000 oL 2-BUTANONE TCL IS VoL 75.00|ug/kg
1000 oL ARSENIC icL |s MET 180,00 {mg/kg
1000 oL BENZENE TCL |S PHC 750.00{mg/kg
1000 DL BENZENE TCL (S VoL 25.00|ug/kg
1000 oL B1S(2-CHLORDE THOXY YHE THANE TCL (S BNA 1900.00 |ug/kg
1000 oL CARBON DISULFIDE TCL s voL 3000.00{xg/kg J
1000 oL CHROMIUM TCL S MET 12.00|mg/kg ]y J
1000 oL ENDRIN KETONE L s P_P 35.00(ug/kg BR
1000 oL HBPC (TO JP-5 JET FUEL) TCL s PHC 2750000.00 [mg/kg
1001 SR 1,1, 1-TRICHLOROE THANE TcL |s VoL 135.00| ug/kg J
1001 SR 1,2-DICHLOROBENZENE TCL |S H_A 320.00|ug/kg
1001 SR 2-BUTANONE TcL s VoL 85.00|ug/kg
1001 SR ARSENIC TCL |S MET 325.00{mg/kg
1001 SR BENZERE TCL {S PHC 900.00{mg/kg
1001 SR BIS(2-CHLOROETHOXY JMETHANE TCL {S BNA 2200.00|ug/k9
1001 SR CARBON DISULFIDE TCL |S Vol 2700.00|pg/kg ]
1001 SR CHROMIUM TCL |S MET 16.00|mg/kg | J
1001 SR ENDRIN KETONE TCL |S p_p 32.00(xa/kg BR
1001 SR HBPC (7O JP-5 JET FUEL) TCL IS PHC 1750000.00 |ng/kg
1002 2-CHLOROETHYLVINYL ETHER TCL W H_A 150000.00{ug/L
1002 4,4'-DDD TCL |w P_P 75.00[uo/L
1002 4,4 -DDE TCL W P_P 20.00{ug/1
1002 4,4'-DDT TCL |w p_p 50.00}ug/L R
1002 CHLORIDE TCL W [T1] 25.00{mg/L
1002 ETHYL BEN2ENE TCL (M PHC 2000.00|xg/L
1002 FLUOR IDE TCL W AN] 30.00(mg/L J
1002 MERCURY TCL ™ MET 1200.00|sg/t J
1002 NP XYLENE TCL v PHC 20.00(ug/L
1002 N-NITROSO-D1-N~PROPYLAMINE TcL | BNA 50.00(gg/t J
1002 0 XYLENE TcL W PHC 100.00|pg/L
1002 SILVER TCL W MET 100.00|ug/L
1002 VINYL ACETATE TCL W voL 1500.00]|ug/L
1002 ZINC TCL {W MET 500.00|ug/L
1002 oL N-NITROSD-D1!-N-PROPYLAMINE Tl |w BNA 42.00|ug/L J
1002 oL VINYL ACETATE TCL |W VoL 1250.00|ug/L
1003 WR VINYL ACETATE TcL W VoL 1700.00 ug/L

Fig. 39. Final summary report.
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FINAL FLAGSB

VOL/BRA/PHC/H A

FIELD _RESULT TO FLAG FINAL O CODE

RRFCCI ¥ J

PRSDCI F J

PDCC ¥ J

CCCP P J

MET/ANI

PIELD RESULT TO FLAG FINAL O CODE

CCCHM F J OR UJ
NOTE: IF RESBULT IS: 1. > IDL THEN J, OR 2. < IDL THEN UOJ

CPRCM2 3 J

CPRLCB F J

CPRICPI ¥ J

CPDICPED F J

Fig. 40. Final flags table.
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CASE NO.:
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ORGANIC REGIONAL DATA ASBESSMENT

SITE: PROGRAM TES

LABORATORY: ORNL

NUMBER OF SAMPLES
WATER: 38 SO
REVIEWER (IF NOT
REVIEWER'S NAME:
COMPLETION DATE:

SAMPLES START #:
END #:

DATA ASSESSMENT SUMMARY

VOA BNA

1. HOLDING TIMES ——— 0 (o]

2. GC/MS TUNE/INSTR. PERFORM-=r==~=—==a= e} o

3. CALIBRATIONS == oo e om e o o e o o

4. BLANKS~- ——— e ———— o o

5. SURROGATES~—===mem— = m——m e m e o o o

6. MATRIX SPIKE/DUP.-----—-e—erm——mmemeee 0 o

7. OTHER QC — e o o

8. INTERNAL STANDARDS === mm o o e o ) o

9. COMPOUND IDENTIFICATION-=ww=m—me—————— o o

10. SYSTEM PERFORMANCE-==mmm—mmm e e e o o
11. OVERALL ASSESSMENT-———m-m-mccm—mommee 0 )

O = DATA HAD NO PROBLEMS/OR QUALIFIED OUE TQO MINOR PROBLEMS.
M = DATA QUALIFIED DUE TO MAJOR PROBLEMS.

Z = DATA UNACCEPTABLE.

X = PROBLEMS, BUT DO NOT AFFECT DATA.

ACTION TTEMS: THIS IS A TEST SET OF DATA FOR THE PROGRAM.

AREAS OF CONCERN:

NOTABLE FERFORMANCE;

REGION:

T
/MATRIX
IL: 15

ESD) :

DENNIS MARTY
09/24/92

1000
1007

o]
3
>

PEST
0]

[eNeoReNeNoNoReoNeRo)
000000000 O©

Fig. 41. Cover sheet for organics analyses.

ANIONS

000000000 O
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REGION:
INORGANIC REGIONAL DATA ABSESBMENT
VALIDATION LEVEL: D
CASE NO.: SITE: PROGRAM TEST
NUMBER OF SAMPLES/MATRIX

LABORATORY: ORNL " WATER: 38 SOIL: 15
) REVIEWER (IF NOT ESD):

REVIEWER'S NAME: DENNIS MARTY
COMPLETION DATE: 09/24/92

SAMPLES START #: 1000
END #: 1007

DATA ASSESSMENT SUMMARY

la]

G
1. HOLDING TIMES
2. CALIBRATION
3. BLANKS ==
4. ICS - - - ——
5. LCS
6. DUPLICATE ANALYSIS —— s
7. MATRIX SPIXE -
8. MSA ——

9. SERIAL DILUTION
10. SAMPLE VERIFICATION ~=~w=e- —————————————
11. OTHER QC ~ . - -

12. OVERALL ASSESSMENT ----=—- -

coolm

00

000 ©OOOCOON
Q00 ©00C0O 000;

00

O = DATA HAD NO PROBLEMS/OR QUALIFIED DUE TO MINOR PROBLEMS.
M = DATA QUALIFIED ODUE TO MAJOR PROBLEMS.

2 = DATA UNACCEPTABLE.

X = PROBLEMS, BUT DO NOT AFFECT DATA.

ACTION TTEMS:

AREAS OF COMCERN:

HOVABLE PE”FORMANCE:

Fig. 42. Cover sheet for inorganics analyses. -

CYANIDE
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6. PACKAGE DEFICIENCIES SUMMARY

The Package Deficiencies Summary outlines all the problem areas discovered
during data validation for a specific package. This summary report lists the total
number of samples in the package, the number of samples analyzed by each
analysis type, QC samples as a percentage of the total number of samples, and
several sections delineating deficiencies.

The first section names problem areas and lists the number of out-of-limit
events for each area. The second section documents the ratio of the number of
detected compounds for which data qualifiers have been changed to the total
number of detected compounds. Both of these sections are on page 1 of the
Summary (Fig. 43). This is followed by a third section (page 2, Fig. 44) containing

notes that can be manually entered regarding the following:

Missing chain-of-custody forms

Illegible information (e.g., on laboratory report forms)
Information missing from laboratory report

Missing QC information

Transcription errors

Logbook errors

A A R o

Request for analysis problems.

These problems, which may be detected by the validator while reviewing a data
package, may have a direct bearing on the results.

The fourth section (page 3, Fig. 44) documents the nonconformance of
calibrations for organics analyses, according to the requirements in the CLP
functional guidelines (U.S.EPA 1991a). For example, for the VOL analysis, the

report will list the number of compounds in nonconformance if the %RSDs of
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PROJECT: PROGRAM TEST DATE:09/24/92
LABORATORY: ORNL

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

PACKAGE DEFICIENCIES SUMMARY

Total number of sanmples: 8
Analysis Type Number of Analyses
VOL ~ Volatiles: 8
BNA - Semivolatiles: 7
PHC - Petroleum Hydrocarbons: 7
MET - Metals: 7
P_P - Pesticides: 7
ANI - Anions: 5
H A - Halocarbons and Aromatics: 5
Sample Type QC Samples as a ¥ of Total Samples
Duplicate QC water samples: 16.67%
Duplicate QC soil samples: 50.00%
MS/MSD QC water samples: 16.67%
MS/MSD QC soil samples: 0.00%
Problem Number 'of Problems

1. Holding Times exceeded:
A. Extraction Holding Times exceeded:
B. Analysis Holding Times exceeded:

2. Tuning problems (VOL & BNA):

3. Initial calibration:

4. Continuing Calibration:

5. Surrogate Recovery outside of limits (level IV or D):

6. Method Blank contamination:

7. Trip Blank or Field Blank contamination:

8. MS/MSD Recovery:

9. Matrix Spike:

10. Blank Spike:

11. Internal Standards:

12. PHC Calibration:

13. Field Duplicate:

14. PEST/PCB Continuing Calibrations:

15. PEST/PCB Instrument Performance:

16. Metals Curve Validation:

17. Metals Calibration:

18. Laboratory Control Samples:

19. ICP Interference:

20. ICP Serial Dilution:

21. PHC Sample Result Verification:

OOOOCONMHOOUWOOHOOOWO®ONOCORH

Ratio of detects with changed flags to total detects: 13 / 48

Fig. 43. Package Deficiencies Shmmary, page 1.



PROJECT:

LABORATORY :
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

ORNL

PROGRAM TEST
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DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

PACKAGE DEFICIENCIES SUMMARY

Chain of Custody Missing:

Illegible Information:

THIS IS5 A TEST SET FOR THIS SOFTWARE PACKAGE.

THIS IS A TEST SET FOR THIS SOFTWARE PACKAGE.

Missing Information (Lab Report):

Missing QC Information:

Transcription Errors:

Logbook Problems:

Request for Analysis Problems:

PROJECT:

PROGRAM TEST

LABORATORY :

ORNL
REVIEWER: DENNIS8 MARTY

BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE $#:1007

NONCONFORMANCE

PACKAGE DEFICIENCIES SUMMARY

CALIBRATIONS FOR ORGANIC ANALYSES

NUMBER OF COMPOUNDS

ANALYSIS|CAL {DATE TIME|%¥RSD>40% |[%RSD>30% |%RSD>25%
TYPE TYPE

BNA CONT}09/24/92|0000(4 7

H A CONT|09/24/92{0000(1

VOL CONT|[09/24/92{0030(2 7

Fig. 44. Package Deficiencies Summary, pages 2 and 3.
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more than two compounds exceed the limit of 30%. These nonconformance
problems cannot be corrected on the current package but may be used for
corrective purposes for future data sets.

The final section (page 4, Fig. 45) is an optional report that indicates any
elevated detection limits that occurred during analysis. The program collects
laboratory detection limits during the electronic transfer of laboratory data and
reports these along with the contract-required detection limits extracted from the
TC libraries (U.S.EPA 1989; U.S.EPA 1990). LIDL on the report is the labora-
tory-reported instrument detection limit; SIDL and WIDL are the contract-
required detection limits for soil and water. An explanation from the laboratory,
usually found in the case narrative of the DSD, may be shown in the comments
section of the report. This report can be printed as part of the Package
Deficiencies Summary or can be printed separately at a later date.

A procedure has been established for documenting and reporting a
nonconformance problem to the responsible laboratory. This procedure and

report may be seen in Appendix G. If possible, the laboratory will correct the
nonconformance problem and resubmit data that will allow DATAVAL to

revalidate that specific package.

7. PROGRAM TESTING

Several sets of data have been validated both manually and using DATAVAL
in order to check the accuracy and integrity of the program. A test data set has
been developed to bring into the validation process a number of the more obscure
problems encountered during various validation projects. During validation of this
test data, the program has performed well, catching situations that required hours
of manual checking and that could have been easily overlooked. The program will

continue to be evaluated for integrity during subsequent validation projects.



PROJECT: TEST DATE:01/12/83
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:C
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1003

Package Deficiencies Summary
Instrument Detection Limit Report

%#akVSls COMPOUND ’S‘Aungkg MATRIX{LIOL sioL WIDL CONCENTRATION |UNITS
BNA 1,2,4-TRICHLOROBENZENE 1060 1] 100.00 10.00 200,00 ng/L

BNA 1,2-DICHLOROBENZENE 1000 W 25.00 10.00 500.00 {ag/L

VoL ACETONE 1000 ) 100.00 10.00 5000.00(ng/L

voL CARBON DJISULFIDE 1002 8.00 5.0 50.00 xg/L

Comments:

Fig. 45. Package Deficiencies Summary, page 4.



85
REFERENCES

Ott, Lyman. 1988. An Introduction to Statistical Methods and Data Analysis.
PWS-Kent Publishing Co., Boston.

Spiegel, Murray R. 1961. Schaum’s Outline of Theory and Problems in Statistics.
McGraw-Hill Book Co., New York.

US.DOE. 1990. Requirements for Quality and Analytical Data. DOE/HWP-
65/R1, Hazardous Waste Remedial Actions Program, U. S. Department of
Energy.

U.S.EPA. 1986. Test Methods for Evaluating Solid Waste. SW-846, 3rd edition,
regularly updated. U. S. Environmental Protection Agency.

U.S.EPA. 1987. Data Quality Objectives for Remedial Response Activities
Development Process. OSWER Directive 9355.0-7B. U. S. Environmental
Protection Agency.

U.S.EPA. 1988a. Laboratory Data Validation, Functional Guidelines for
Evaluating Organic Analyses. Draft. U. S. Environmental Protection Agency.

US.EPA. 1988b. Laboratory Data Validation, Functional Guidelines for
Evaluating Inorganic Analyses. Draft. U. S. Environmental Protection
Agency.

US.EPA. 1989. USEPA Contract Laboratory Program Statement of Work for
Organics Analysis, Multi-media, Multi-concentration. Revised through April
1989. U. S. Environmental Protection Agency.

US.EPA. 1990. USEPA Contract Laboratory Program Statement of Work for
Inorganics Analysis. Doc. No. ILM02.0. U. S. Environmental Protection
Agency.

U.S.EPA. 1991a. National Functional Guidelines for Organic Data Review, Multi-
media, Multi-concentration (OLMO01.0) and Low Concentration Water
(OLM01.0). Draft, revised. U. S. Environmental Protection Agency.

US.EPA. 1991b. USEPA Contract Laboratory Program Statement of Work for
Organics Analysis. Revision 8. OLM01.8. U. S. Environmental Protection
Agency.



GLOSSARY

Analyte - the compound, element, or ion an analysis seeks to determine; the

element of interest.

Blank - see Method Blank

Calibration - for MET and ANI analyses, the establishment of an analytical curve
based on the absorbance, emission intensity, or other measured characteristic
of known standards. Calibration standards must be prepared using the same

type of acid or concentration of acids as used in sample preparation.

Calibration Standards - for MET and ANI analyses, a series of known standard
solutions used by the analyst for calibration of the instrument, i.c.,

preparation of the analytical curve

Continuing Calibration - analytical standard run every 12 h to verify the calibration
of the GC/MS system for VOL, BNA, H_A, P_P, and PHC analyses. For
MET and ANI analyses, analytical standard run every 10 analytical samples or
every 2 h, whichever is more frequent, to verify the calibration of the

analytical system.

Contract-Required Detection Limit (CRDL) - minimum level of detection
acceptable under the EPA CLP Inorganics Analysis Statement of Work
(U.S.EPA 1990)

Contract-Required Quantitation Limit - the concentration of an analyte in a
sample equivalent to the concentration of the lowest calibration standard
analyzed for that analyte. This is associated with volatile and semivolatile

organics analyses.
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Correlation Cocfficient - a number (r) that indicates the degree of dependance
between two variables (concentration vs absorbance) determined on the basis
of the least squares line. The more dependent they are, the closer the value

to one.

Duplicate - a second aliquot of a sample that is treated the same as the original

sample in order to determine the precision of the method

Field Blank - any sample submitted from the field identified as a blank

Holding Time - for VOL, H_A, PHC, MET, and ANI, the elapsed time, expressed

in days, from the date of collection of the sample until the date of its analysis

holding time = (sample analysis date) - (sample collection date)

For BNA and P_P, holding time is related to the date of extraction

extraction holding time = (sample extraction date) - (sample collection date)

analysis holding time = (sample analysis date) - sample extraction date)

Initial Calibration - analysis of analytical standards for a series of different
specified concentrations; used to define the linearity and dynamic range of
the response of the mass spectrometer or electron capture detector to the

target compounds.

Internal Standards - compounds added to every standard, blank, matrix spike,
matrix spike duplicate, sample (for VOL), and sample extract (for BNA) at a
known concentration, prior to analysis. Internal standards are used as the

basis for quantitation of the target compounds.
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Laboratory Control Sample (LCS) - a control sample of known composition.
Aqueous and solid laboratory control samples are analyzed using the same
sample preparation, reagents, and analytical methods employed for the EPA

samples received.

m/e (m/z) - mass to charge ratio

Matrix: the predominant material of which the sample to be analyzed is
composed. For the purpose of this document, a sample matrix is either water

or soil/sediment. Matrix is not synonymous with phase (liquid or solid).

Matrix Spike: aliquot of a matrix (water or soil) fortified (spiked) with known
quantities of specific compounds and subjected to the entire analytical
procedure in order to indicate the appropriateness of the method for the

matrix by measuring recovery

Matrix Spike Duplicate - a second aliquot of the same matrix as the matrix spike

that is spiked in order to determine the precision of the method

Method Blank - an analytical control consisting of all reagents, internal standards,
and surrogate standards that is carried through the entire analytical
procedure. The method blank is used to define the level of laboratory

background and reagent contamination.

Percent Difference (%D) - as used in this report and elsewhere to compare two
values, the direction and the magnitude of the comparison; the percent

difference may be either negative, positive, or zero

Relative Percent Difference (RPD) - as used in this report and elsewhere to
compare two values, the relative percent difference is based on the mean of
the two values and is reported as an absolute value, i.e., always expressed as a

positive number or zero
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Relative Response Factor (RRF) - a measure of the relative mass spectral
response of an analyte compared to its internal standard. Relative response
factors are determined by analysis of standards and are used in the calculation

of concentrations of analytes in samples.

Sample - a portion of material to be analyzed that is contained in single or

multiple containers and identified by a unique sample number

Sample Delivery Group (SDG) - a unit used to identify a group of samples for
delivery. An SDG is a group of 20 or fewer field samples, received over a
period of up to 14 calendar days (7 calendar days for 14-day data turnaround
contracts). Data from all samples in an SDG are due concurrently. At the
discretion of the laboratory, samples may be assigned to an SDG by matrix,

i.e., all soil samples in one SDG, all water samples in another),

Sample Number (EPA Sample Number) - a unique identification number
designated by the EPA for each sample

Semivolatile Compounds - compounds amenable to analysis by extraction of the
sample with an organic solvent. Used synonymously with base/neutral/acid
(BNA) compounds.

Surrogates (Surrogate Standard) - for VOL, BNA, H_A, PHC, and P_P,
compounds added to every blank, sample, matrix spike, matrix spike duplicate,
and standard; used to evaluate analytical efficiency by measuring recovery.
Surrogates are brominated, fluorinated, or isotopically labelled compounds

not expected to be detected in environmental media.

Target Compound List {TCL) - a list of compounds designated for analysis by the
EPA in Exhibit C of the CLP Statement of Work (U.S.EPA 1991b)
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Tentatively Identifiecd Compounds (TIC) - compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds, or
surrogates. Up to 30 peaks (those greater than 10% of peak arcas or heights
of nearest internal standards) are subjected to mass spectral library searches

for tentative identification.

Tuning - the GC/MS system used for analysis of volatile organic compounds must
be tuned, using suitable compounds, to meet the manufacturer’s specifica-
tions. Tuning and performance criteria are established to ensure mass
resolution, identification and, to some degree, sensitivity. The results of this

activity are provided on the tuning report.

Volatile Compounds - compounds amenable to analysis by the purge and trap

technique.

Sources: U.S.EPA 1990, 1991b.



APPENDIX A

REPORTS REQUIRED FOR VALIDATION LEVELS






A-1

APPENDIX A
REPORTS REQUIRED FOR VALIDATION LEVELS

Listed below are the data validation reports, by analysis, required for each
validation level.

The lab duplicates report is an informational report included for every
analysis at all levels. Field duplicates are a requirement in the field testing
program but are not required for levels B (II) and C (III) validations. Since the
duplicate samples are taken in the field, the field duplicates report is completed
for these levels. Two reports included for all analyses at every level as a summary

of the validation package are the contamination report and the system review.

LEVEL Bor 1l

VOL (GC/MS)
Holding Times
Calibration
Blanks
MS/MSD, MS, or BS

Overall Assessment

VOL (GC)
Holding Times
Calibrations
Blanks
MS/MSD, MS, or BS

Overall Assessment



A-2
BNA
Holding Times
Calibrations
Blanks
MS/MSD, MS, or BS
Overall Assessment

PHC
Holding Times
Calibrations
Blanks
MS/MSD, MS, or BS

Overall Assessment

PP
Holding Times
Instrument Performance
Calibrations
Blanks
MS/MSD, MS, or BS

Overall Assessment

H_A
Holding Times
Calibrations
Blanks
MS/MSD, MS, or BS

Overall Assessment
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MET, ANI

Holding Times
Calibrations

Blanks

MS/MSD, MS, or BS

LEVEL C ORI

VOL (GC/MS)

Holding Times
Tuning

Calibrations

Blanks

Surrogate Recovery
MS/MSD, MS, or BS
Internal Standards

Overall Assessment

VOL (GC)

Holding Times
Calibrations

Blanks

Surrogate Recovery
MS/MSD, MS, or BS

Overall Assessment
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BNA
Holding Times
Tuning
Calibrations
Blanks
Surrogate Recovery
MS/MSD, MS, or BS
Internal Standards

Overall Assessment

PHC
Holding Times
Calibrations
Blanks

Overall Assessments

PP
Holding Times
Instrument Performance
Calibrations
Blanks

Overall Assessment

HA
Holding Times
Calibrations
Blanks
MS/MSD, MS, or BS

Overall Assessment



MET, ANI

Holding Times
Calibrations

Blanks

MS/MSD, MS, or BS

LEVEL DOR IV

VOL & BNA

Holding Times
Tuning

Calibrations

Blanks

Surrogate Recovery
MS/MSD, MS, or BS
Field Duplicates
Internal Standards

Overall Assessment

PP

Holding Times
Instrument Performance
Calibrations

Blanks

Surrogate Recovery
MS/MSD, MS, or BS
Field Duplicates
Overall Assessment

A-S
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PHC
Holding Times
Calibration
Blanks
Surrogate Recovery
MS/MSD, MS, or BS
Field Duplicates

Overall Assessment

H A
Holding Times
Calibrations
Blanks
Surrogate Recovery
MS/MSD, MS, BS
Internal Standards
Field Duplicates
Overall Assessment

MET & ANI
Holding Times
Calibrations
Blanks
ICP Interference
Laboratory Control Samples
Furnace Atomic Absorption QC
ICP Serial Dilution
Field Duplicates
MS/MSD, MS, BS
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APPENDIX B
DATA QUALIFIER DEFINITIONS
Q FLAGS

The following are the codes used to qualify data, both in the DSD and by
DATAVAL and the validator.

U

NJ

uJ

BR

The analyte was analyzed for but not detected above the level of the
associated value. This value is either the sample quantitation limit or
the sample detection limit.

The analyte was positively identified. The associated value is the
approximate concentration.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification.”

The analysis indicates the presence of an analyte that has been
"tentatively identified” and the associated numerical value represents its
approximate concentration.

The analyte was not detected above the reported sample quantitation
limit. However, the reported quantitation limit is approximate and may
or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.

The data are unusable due to serious deficiencies in the ability to
analyze the sample.

The analyte was detected in the associated blank.

The data are unusable due to blank contamination.
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APPENDIX C

SAMPLE DATA BASES
Data Base of Size of Field®
Field Name Description Origin
1. SAMPNUM  Sample number FIELD 8
2. SAMPTYPE  Sample type FIELD 3
3. ANALTYPE  Analysis type FIELD 3
4. SAMPDATE  Sample date FIELD 8
5. EXTDATE  Extraction date LAB 8
6. ANALDATE Analysis date LAB 8
7. ANALTIME  Analysis time LAB 5
8. MATRIX Sample matrix FIELD 1
9. COMPOUND Contamination LAB 35
10. RT Response time LAB 6
11. TCL_TIC Compound list LAB 3
12. CON Concentration LAB 13 2
13. UNITS Conc. units LAB 5
14. QCODE Lab Q code LAB 3
15. MBNUM Associated method LAB 15
blank

The first number indicates whole number characters; the second number
indicates places beyond the decimal.
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METHOD BLANK DATA BASES

Data Base Size of

Field Name Description of Origin Field*
1. MBNUM Method blank number LAB 15
2. ANALDATE Analysis date LAB 8
3. ANALTYPE Type of analysis LAB 3
4. COMPOUND Contamination LAB 35
5. RT Response time LAB 6
6. TCL_TIC Compound list LAB
7. CON Concentration LLAB 13 2
8. UNITS Conc. units LAB 5
9. MATRIX Sample matrix LAB 1

The first number indicates whole number characters; the second number

indicates places beyond the decimal.
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APPENDIX D
PROGRAM FLAGGING 1L.OGIC

VOL, BNA, PHC, H&A

I.  Holding times
A. Professional judgement is used for flags.
II.  Tuning
A. If mass calibration is in error, classify all associated data as Unusable
(R).
B. Professional judgement is used if ion abundance is outside of limits.
III. Calibrations
A. Initial calibration
1. If compound average RRF < 0.05, then:
a. flag positive results as Estimated (J);
b. flag non-defects as Unusable (R).
2. If compound has % RSD > 30%, then:
a. flag positive results as Estimated (J);
b. non-detects may be qualified using professional judgement.
B. Continuing calibration ,
1. If compound has average RRF < 0.05, then:
a. flag positive results as Estimated (J);
b. flag non-detects as Unusable (R).
2. If compound has %D > 25%, then:
a. flag positive results as Estimated (J);

b. non-detects may be qualified using professional judgement.

Note: These flags are for compounds from samples that are run by the particular

instrument corresponding to the particular calibration.



Case 1.

Case 2.

Case 3.

P P
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IV. Blanks

II.

A. Blank contamination
1. Flag all associated sample data according to the following
guidelines:
a. compound is found in the blank but not in the sample, no
action required;

b. compound is found in the blank and also in the sample:

If sample result is greater than the CRQL but less than the amount for
the 5x/10x rule, then the results are flagged as Non-detect (U). The lab
would report this as a positive result (i.e., for 60, the flag would be
60U).

If sample result is less than CRQL and is also less than the required
amount by the 5X/10X rule, then the results are flagged as non-detects
(i.e., 5] would be flagged 5U).

If sample result is greater than the required amount (5x/10x), then the

result is left as a positive detect.

Blanks

A. Use Case 1 from the VOL procedure.

B. Use Case 3 from the VOL procedure.

Surrogate recovery

A. If low recoveries are obtained, flag associated positive results and
quantitation limits as Estimated (J).

B. If high recoveries are obtained, professional judgement should be

used.



MET, ANI

IL
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Holding times

A. If criteria for holding times are not met, qualify all results > IDL as

B.

Estimated (J) and results < IDL as Estimated (UJ).

If holding times are exceeded, the validator must use professional
judgement 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 validator may determine that results < IDL are
Unusable (R).

Due to the limited information concerning holding times for soil
samples, it is left to the discretion of the validator whether to apply
water holding time criteria to soil samples. If the data are qualified
when water holding time criteria are applied to soil samples, it must

be clearly documented in the review.

Calibrations

A. If the minimum number of standards were not used for initial

calibration or if the instrument was not calibrated daily and each
time that the instrument was set up, qualify the data as Unusable
(R).

If the correlation coefficient is < 0.995, qualify results > IDL as
Estimated (J) and results < IDL as Estimated (UJ).

If the mid-range CN" standard was not distilled, qualify all associated
results as Estimated (J).



D. If the ICV or CCV %R falls outside the acceptance windows, use

professional judgement to qualify all associated data. If possible,

indicate the bias in the review. The following guidelines are

recommended:

1.

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

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

If the ICV or CCV %R is 75-89% (CN-, 70-84%; Hg, 65-79%),
qualify results < IDL as Estimated (UJ).

If the ICV or CCV %R is < 75%, (CN’, < 70%; Hg, < 65%),
qualify all positive results as Unusable (R).

If the ICV or CCV %R is > 125%, (CN°, > 130%; Hg, >
135%), qualify results > IDL as Unusable (R); results < IDL

are acceptable.
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PROJECT: PROGRAM TEST DATE: 09/24/92
LABORATORY: ORNL

REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE $#:1000 ENDING SAMPLE #:1007

PACKAGE DEFICIENCIES SUMMARY

Total number of samples: 8
Analysis Type Number of Analyses

VOL - Volatiles: 8
BNA ~ Semivolatiles: 7
PHC - Petroleum Hydrocarbons: 7
MET - Metals: 7
P_P - Pesticides: 7
ANI ~ anions: 5
H_A - Halocarbons and Aromatics: 5

Sample Type QC Samples as a ¥ of Total Samples
Duplicate QC water samples: 16.67%
Duplicate QC soil samples: 50.00%
MS/MSD QC water samples: 16.67%
MS/MSD QC soil samples: 0.00%

Problem Number of Problems

1. Holding Times exceeded:
A. Extraction Holding Times exceeded:
B. Analysis Holding Times exceeded:

2. Tuning problems (VOL & BNA):

3. Initial calibration:

4. Continuing Calibration:

5. Surrogate Recovery outside of limits (level IV or D):

6. Method Blank contamination:

7. Trip Blank or Field Blank contamination:

8. MS/MSD Recovery:

9. Matrix Spike:

10. Blank Spike:

11. Internal Standards:

12. PHC cCalibration:

13. Field Duplicate:

14. PEST/PCB Continuing Calibrations:

15. PEST/PCB Instrument Performance:

16. Metals Curve Validation:

17. Metals Calibration:

18. Laboratory Control Samples:

19. ICP Interference:

20. ICP Serial Dilution:

21. PHC Sample Result Verification:

COQOOHHOQUWOOHOOOWOMOO KK

Ratio of detects with changed flags to total detects: 13 / 48
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PROJECT: PROGRAM TEST DATE:09/24/92
LABORATORY: ORNL

REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

PACKAGE DEFICIENCIES SUMMARY
Chain of Custody Missing: THIS IS A TEST SET FOR THIS SOFTWARE PACKAGE.
Illegible Information: THIS IS A TEST SET FOR THIS SOFTWARE PACKAGE.
Missing Information (Lab Report):
Missing QC Information:
Transcription Errors:
Logbook Problens:

Request for Analysis Problems:



PROJECT:

PROGRAM TEST

LABORATORY :

REVIEWER: DENNIB MARTY

ORNL

BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE §#:1007

PACKAGE DEFICIENCIES SUMMARY

NONCONFORMANCE CALIBRATIONS FOR ORGANIC ANALYSES

NUMBER OF COMPOUNDS

ANALYSIS|CAL |DATE TIME|$RSD>40% |%RSD>30% |tRSD>25%
TYPE TYPE

BMA CONT|09/24/92| 0000} 4 7

H_A CONT|09/24/92(0000(1

VoL CONT{09/24/92]|0030]2 7
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REGION:

ORGANIC REGIONAL DATA ASSESSMENT

VALIDATION LEVEL: D

CASE NO.:

SITE: PROGRAM TEST

NUMBER OF SAMPLES/MATRIX

LABORATORY: ORNL

X N E O

REVIEWER (IF NOT ESD):

WATER: 38

SOIL: 15

REVIEWER'S NAME: DENNIS MARTY
COMPLETION DATE: 09/24/92

SAMPLES START #: 1000

END #:
DATA ASSESSMENT SUMMARY

VOA  BNA
HOLDING TIMES = o o o o o o e e o o
GC/MS TUNE/INSTR. PERFORM=m=w=——=m=e~- o o
CALTIBRATIONS ——=mm—=—mmo e oo e o o 0
BLANKS -- —— P P
SURROGATES - - o o
MATRIX SPIKE/DUP.~=—-m—mm—mm—mmemmmo— o o
OTHER QC-~ - — o o
INTERNAL STANDARDS—=——mm—mem—mm e e e o o
COMPOUND IDENTIFICATION-——~——o=mem——— o o
SYSTEM PERFORMANCE - -0 o]
OVERALL ASSESSMENT--———m=——mmee——————— o o

= DATA HAD NO PROBLEMS/OR QUALIFIED DUE TO MINOR PROBLEMS.

= DATA QUALIFIED DUE TO MAJOR PROBLEMS,
= DATA UNACCEPTABLE.
= PROBLEMS, BUT DO NOT AFFECT DATA.

ACTION ITEMS:  THIS IS A TEST SET OF DATA FOR THE PROGRAM,

OF CONCERN:

AREAS

ROTABLE PERFORMANCE:

1007

PEST H&A
[}
[¢) [}
0 o]
o] (o}
o] [}
(o] (o}
o} o}
o} o]
s} o
0] o]

ANIONS

OC00O0O0O0ODO O
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REGION:
INORGANIC REGIONAL DATA ASBESBMENT
VALIDATION LEVEL: D
CASE NO.: SITE: PROGRAM TEST
NUMBER OF SAMPLES/MATRIX
LABORATORY: ORNL WATER: 38 S0IL: 15

REVIEWER (IF NOT ESD):

REVIEWER'S NAME: DENNIS MARTY
COMPLETION DATE: 09/24/92

SAMPLES START 4: 1000
END #: 1007

DATA ASSESSMENT: SUMMARY

Icp AA HG
1. HOLDING TIMES 0 (o} o]
2. CALIBRATIONS o] 0 o
3. BLANKS - - o o 0
4. ICs - -— 0
5, LCS -- 0 0
6. DUPLICATE ANALYSIS ~eo—mmer s e s e 0 o} o}
7. MATRIX SPIKE ——— - o} o o
8. Msa ‘ - - o
9. SERIAL DILUTION - - 0
10. SAMPLE VERIFICATION -~ 0 o] o
11. OTHER QC - - -~ 0 o} o
12. OVERALL ASSESSMENT - o] o] o}

o

= DATA HAD NO PROBLEMS/OR QUALIFIED DUE TO MINOR PROBLEMS.
M = DATA QUALIFIED DUE TO MAJOR PROBLENS.

Z = DATA UNACCEPTABLE. :

X = PROBLEMS, BUT DO NOT AFFECT DATA.

ACTION ITEMS:

AREAS OF CONCERN:

NOTABLE PERFORMANCE :

CYANIDE
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PROJECT: PROGRAK TEST DATE:09/24/92
Final Bummary
REVIEWER: DENNIS8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SMELE [ SANPLECONPOUKD RT T4k [MATRIXANAL YSTSTCONCENTRAT IONTUNTTS [G CODE [ FTNAL
1000 1,1, 1-TR1CKLOROETKANE L[S VOL 100.00 [kg/kg|Jd J
1000 1,2-D1CNLOROBENZENE L (S H A 200.00 | ug/kg
1000 2-BUTANONE TcL (s [ 50.00 [ug/kg | J
1000 ARSENIC TcL | NET 200.00 | mg/kg
1000 BENZENE TCL IS PHC 200.00 | mg/kg
1000 81$(2- CHLOROE THOXY JMETHANE L |s BNA 1750.00 ) up/kg
1000 CARBON DISULFIDE L [s VoL 2500.00 | ug/kg J
1000 CHROM LM L |S RET 10.00img/kg|J J
1000 ENDRIN KETONE TcL |S P_P 50.00 |xg/kg BR
1000 HBPC (10 JP-5 JET FUEL) TCL (S PHC 1500000.00 |mg/ kg
1000 |oL 1,1, 1-TRICHLORDE THANE TCcL (s VoL 125.00]ug/kg J
1000 |oL 1,2-DICHLORDBENZENE TcL {S H_A 225.00{ug/kg
1000 oL 2-BUTANONE TcL IS VoL 75.00 | ug/kg
1000 ot ARSENIC TCL s NET 180.00 | mg/kg
1000 oL BENZEKE TCL |$ PHC 750.00 mg/kg
1000 DL |BEMZENE TeL s VoL 25.00|ug/kg
1000 oL BI1S(2-CHLOROETHOXY IMETHANE TCL S BNA 1900.00{ng/kg
1000 [pL  |CARBOM DISULFIDE L |s VoL 3000.00 | ug/ke J
1000 18 CHROMIUM TCL IS MET 12.00}mg/kg|J 4
1000 DL ERDRIN KETONE TcL IS P_P 35.00)ug/kg BR
1000 |t HBPC (TO JP-5 JET FUEL) el s PHC 275000000 |mg/kg
1001 SR 1,1, 1-TRICHLOROETHANE TeL IS VoL 135.00 | ug/kg 3
1001 SR 1,2-D1CHLOROBENZENE L [s WA 320.00[ug/kg
1001 SR |2-BUTANONE e s VoL 85.00[ug/ky
1001 SR |ARSENIC L s NET 325.00|mg/kg
1001 SR BENZENE L |s PHC 900.00]mg/kg
1001 SR B15(2- CHLOROE THOXY JMETHANE T s BNA 2200,00 ug/kg
1001 Sk CARBON DISULFIDE TCL |S voL 2700.00 | ug/kg J
1001 SR CHROMIUM L (s MET 16.00|mg/kg|J 3
1001 SR ENDRIN XETONE TCL |5 P_P 32.00 ug/kg BR
1001 SR HBPC (TO JP-5 JET FUEL) L [s PHC 1750000.00{mg/kg
1002 2-CHLOROETHTLVINYL ETHER L W WA 150000.00 | k9/L
1002 4,4'-D0D TcL (v P_P 75.00{ug/1
1002 4,4"-DDE TeL W P_P 20.00 | ug/L
1002 4,4'-D07 TcL v P_P 50.00[ug/t ®
1002 CHLORIDE TeL (W ANT 25.00[ma/L
1002 ETHYL BENZENE L (W PHC 2000.00(ug/L
1002 FLUORIDE TCL W ANI 30.00 {mg/L J
1002 MERCURY L |v MET 1200.00 | ug/L J
1002 MP XYLENE TCL |W PHC 20.00|ug/L
1002 N-NI1TROSO-D1-N-PROPYLARINE TCL (W BNA 50.00 x9/L J
1002 0 XYLENE e |W PHC 100.00 {ug/tL
1002 SILVER T (W MET 100.00|kg/t
1002 VINYL ACETATE TCL (W VoL 1500.00 | ug/L
1002 ZINC TCL (W MET 500.00}ug/t
1002 oL N-NITROSO-DI-N-PROPYLAMINE TCL W BNA 42.00|ug/t J
1002 [oL VINYL ACETATE e (v VoL 1250.00 ug/L
1003 |[WR |VINYL ACETATE oL | VoL 1700,00] ug/L
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PROJECT: PROGRAM TEBT DATE:09/24/92
ANALYSIS: ANI - HOLDING TIMES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE $#:1000 ENDING SAMPLE #:1007
ROGLE [FOPELE|MATRIXIZAVELE [BATEACTION [GARETSISIEXTRACTION REIBAVIACY |AMAYS'S [MALNHRLe
1002 [ 09710/92 09/15/92 5 T
1003 |w iy 09/10/92 09722/92 12 T
1006 fxs v 09/10/92 09/22/92 12 T
1005 jeR | 09/10/92 109/22/92 12 V
1006 8 W 09/10/92 —[09727/92 17 T
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: ANI - CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING_SAMPLE #:1007
506 YPE CoNPoRD &R)“UEENTRATIN MHTUTIN k% g‘ CULATED | COMP | LINIT
1002 icp FLUORIDE 11.00 10.00 9.52] 9.52 T F

Comments:



PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: ANI - BLANEKB

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE §:1000 ENDING SAMPLE #:1007
[moanc uoeazr [sawpLE TYPE]COMPOUND |®7 " JTCL or TICJCONCENTRATION JUNTS]OCODE )
[ART 188 n8 INITRATE, AS N ] {reL 10.00{mg/L | ]

Comments:



PROJECT:

PROGRAM TESBT

ANALYSIS: ANI ~ BLANEKS
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

E-10

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

BLANK WUMBER SANPLE TYPE (SDG MATRIX
1006 F8 1002 W
ANL1MB L] 1002 ]

Comments:



PROJECT: PROGRAX TEBT
ANALYSIS: ANI - MS/MSD
REVIEWER: DENNIB MARTY
BEGINNING SAMPLE $:1000

E-11

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENRDING SAMPLE #:1007

SGEE |FIRE|™e CoPOND BUEJRCH ek > IE e mERe
1004 |Ws  [1002 WITRATE, AS ¥ 2.20]  0.80]  2.50]  1.20] 77.27|7 | B.18[F | TO|F |

Conments:
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: ANI - M8
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE $:1007
S&EE ?#’P‘E SDG COMPOLND SSR SR SA %L LINIT
1004 MSs 11002 PHOSPHATE 10.0000 1.0000 8.90 101.1}71

Comments:



PROJECT:
ANALYSIS: ANI ~ BLANK SPIKE
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE $:1007

et G i et 3586 Bhraarion| BHE Lo Rl s T e
004 JWS [1002  |FLUGRIDE V0000 | 2.5000 | £.0000 | B5.0000| 45.8[F

Cosments:




PROJECT: PROGRAM TESBT DATE:09/24/%2
ANALYSIS: ANI ~ LABORATORY CONTROL SAMPLES
REVIEWER: DENNIS8 MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
i e G o T T 1l
1002 |ABL238 FLUORIDE v 10.00 9.20 92.00| 92.00 T T

Comwents:
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: ANI < ICP INTERFERENCE
REVIEWER: DERNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE §:1007
so6 COMPOUND SoLUTION | TRl s ﬂk o ALy | Fotds E:Lu (I
L, S
T062  [NITRATE, AE W M 1560 12.80]  B5.3|7 13.90] 9377

Comments:
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: ANI - FURNACE ATOMIC ABSORBTION QC
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE §#:1007

R |« it EEewaarion| E8Buraar ou | KEEOTERTENT | RREGUERYENT [COWP [LIMIT

1002 1 |PHOSPHATE 100.00 87.20 87.20) 87.20 T \]

X RSD = **¥*¢ The X RSO is within limits.

Comments:



PROJECT:

ANALYSIS: ANI ~ ICP S8ERIAL DILUTION

PROGRAM TEST

REVIEWER: DENNIS MARTY

E-17

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

BEGINNING SAMPLE #:1000

SO6

CONPOLIND

PA

Kt

i

o
L

ST

E8R A 0

LinIts

1002

SULFATE

23894

27.00

7.2

Fiftklce
8.00

F

T

Comments:




PROJECT: PROGRAM TEST
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ANALYSIS: ANI - CONTAMINATION REPORT

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:3007

SAMP AMPLE i $06 COMPOUND RT /|CONCENTRATIONIUNITS Q@ FLAG
AepeR [TPE-E B0 o it

1002 1.00 [1002 CHLORIDE TCL 25,00 {mg/L

1002 1.00 {1002 FLUORIDE TCL 30.00{mg/L




PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: ANI ~ CONTAMINATION REPORT
REVIEWER: DENNIS MNARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE §:1000 ENDING SAMPLE $:1007
Tk | conpouso 3 MATRIX[NUMBER OF [NIGH CoM LOW Ccod MEAN CON 1oL
YCL |CHLORIDE v 1 25.00 25.00 25.00 0.50
TCL | FLUORIDE W 1 30.00 30.00 30.00 0.50
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PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: ANI - OVERALL ABSBESSMENT

REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE $#:1000 ENDING SAMPLE #:1007

Comments:
SDG: 1002 KO PROBLERS.
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNKA - HOLDING TIMES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE $#:1000 ENDING SAMPLE #:1007

SWGER [TAFELE|MATRIXIATELE [BXTRACTION |BMORTSIS|EXTEACTIOV [XIBACAIDY [BNARTS'S  IARARERIS.

1500 S {09/ 1079309/ 14798 B/ 15792] & 7 1 T

000 oL |S__ [0e710792[05/15/92_ |05716792] B i i T

W01 [k |S_|0e/10792| 09711792 |09715/92] 1 7 7 T

1002 v {teri0/52 |09/ 5798 |097RI5E] 3 i 3 7

02 oL v |09r10/92(05730/92  |o6721/92] 10 ; 1 i

003 |W |V |09/10/92|09/15/9 |09/ 18/92] 5 T 3 7

N N T A L T M E AN F c T

1005 Jex [ [oeriorz|ovr1eres [09722/9%] 8 F 7 7

006 [ra |V [09/10/92|00725 /92 [0R7eTI9E| 15 7 i d
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNA - TUNING
REVIEWER: DENNIE MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
06 LAB ID NUMBER | COMPOUND [EXP |FORM|SPEC Iﬂ'ﬁéﬁﬂ‘lﬁ ;ﬁ,ﬁm" §46m (B [FARSe[LTMT
1000 cvo3182 DFIPP Yoy 9.30]  48.70[19.10 18.80}F 1
1002 DV0304 DFTPP vy 14.30]  72.50{19.72 19.70[F T

Comments:



PROJECT: PROGRAM TEBT DATE:09/24/92

ANALYSIS: BNA - INITIAL CALIBRATION

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
CAL DATE | COMPOUND 506 RRF1 [RRF2 |RAF3 IRRF4 {RRFS |RRFC |CRKC|RRFI [%RSD |CHK XRS50
09718792 [RENZYL ALCONOL 1000 1.320]1,353]1.3851.290]1.255]1.321]7__ |1.321] 3.9]7
09/18/92 {D1BENZOFURAN 1000 [1.924]1.885[1.808[1.749]1.608|1.813[7  [1.813] 7.37
09720792 BEN2O(K) FLUORANTHENE 1002 1.981]1,70211.248]1. 10319601 441 ] [1.441] 26.6]T

T jo.220] V7.2(y

09/20/92|BENZOIC ACID 1002 0.00010.16510.23410.254}0.22910.220

Comments:



PROJECT: PROGRAM TEST
ANALYSIS: BNA ~ CONTINUING CALIBRATION
REVIEWER: DENNIS MARTY

BEGINNING SAMPLE #:1000

E-24

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

CAL DATE | TIME | COMPOUND SDG RRFI |RRFC [X D LINITS
09/24/92]0000(2-NITROAKILINE 1000 0.604(0.430 28.8(F
0972479210000 | BEN20(G, X, 1 JPERYLENE 1000 1.417/0.480 65.1|F
097247920000 {BENZOIC ACID 1000 0.269(0.119 55.8{F
09/24/92|0000 | BENZOIC ACID 1002 0.220{0.147 33.2F
09/24/92|0000}815(2- CHLOROI SOPROPYL JETHER 1002 3.349,2.478 26,0|F
09/24/92) 0000 [DIBENZ(A, W)ANTKRACENE 1000 1.25010.700 44.0/F
0942479210000 INDENO(1,2,3~CD)PYRENE 1000 1.631]0.744 54.4|F
09/24/92) 0000 [R-NITROSO-DI-N-PROPYLAMINE 1002 1.16410.797 31.5|F

Comgprents:



PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: BNA - BURROGATE RECOVERY
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE $:1000 ENDING SAMPLE #:31007
S0G QUESTION 1[QUESTION: 2|QUESTION 3|QUESTION 4 |QUESTION 5{QUESTION &
1000 1 ) F F F
1002 T 4 F F F
%Hgﬂn \Jere rﬁ:mries on for-ﬁ“ verified?
Question Was_suCrogate s
?:g:nmg vzrg)t': 2’ two N4 .E:n:s ulﬁurr & fstsenj it o?‘_,or re-extraction?
tion Were there tvoor-ore.mms r

Comments:
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PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: BNA - BLANKS

REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
BLANK WUMBER SAMPLE TYPE | COMPOUND RT TCL or TIC[CONCENTRATION[UNITS [aCODE
BNAZNE us B15(2-CHLOROE THOXY JMETHANE TCL 5.00|ug/kg|d
BNANB 48 B815(2-CHLOROE THOXY JMETHANE TeL 25.00[ug/L |J

Comments:
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PROJECT: FLOGRAM TEST DATE:09/24/%2
ANALYSIS: BNA - BLANKS
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
BLANK_NUMBER SAMPLE TYPE[$0G HATRIX
1006 F8 1002 v
A8 ] 1080 s
BNATHG 8 1002 ]

Comments:



PROJECT:
ANALYSIS: BNA - M8/MB8D
REVIEWER: DENNIB MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST

DATE:09/24/52

DATA VALIDATION LEVEL:D

ENDING SAMPLE #:1007

ot R i ConpouD BUEE [RRNLS [SAIRX P RE[YR [VREM (VR
7000 1660 PENTACALORGPRENDL 700.00] 25.00] #5.00] 90.00] 60.00]7 | 65.00[1 | -6|T
1000 1060 PYRENE $0.00]  0.00] 35.00] 30.00] 50.00T | 60.00[1 | -18|T
To0¢ || 1002 PENTACHLOROPRENOL 8490.00] 0.00| 4500.00] 4940.00] 53.00]1 | S8.99]T | 8|1
1004 [Ws[1002 PRENOL 200.06] 5.00] 51.40] 58.70] 5.70[1 | 29.35]1 | 13|

Comments:
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PROJECT: PROGRAM TEBT DATE:09/24/%2

ANALYSIS: BNA - M8
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE $:1000 ENDING SAMPLE #:1007
SNeLE [fiupTsos COMPOUND SSR SR 5A gL LT
1000 1000 PYRENE 125.0000 10.0000]  80.00 143.8]F
1004 |M5 {1002 2-CRLOROPRENDL 133.0000 0.0000{ 200.00 &6.50Y

Comments:



PROJECT:
ANALYSIS: BNA - BLANX SPIKE
REVIEWER: DENNIB MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

AMP! AMP COMPOUIND P AMP! AN

auﬂhi YPE so6 EDAES ENCESTMTKGI 14 k‘g i E‘k LINIT
7000 7000 |1,2,&- TRICHLORORENZENE 3335.0000 | 0.0000 | 2020.0000 | 61.0000] 60.7]7
1000 1000 |4-NITROPRENOL %5.0000 | 0.0000 | 4130.0000 | 62.0000]  62.0[T
T00¢  [Ws {1002 |4-NITROPHENOL 266,000 | 0.6000 &5.0000 | 32.0000]  32.5[T
1004 MS |1002 N-NITROSO-D1-N-PROPYLAMINE 100.0000 0.0000 60.6000 41.0000 60.6(1

Cosments:
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PROJECT: PROGRAM TEST DATE:08/:4/92

ANALYSIS: BNA - FIELD DUPLICATES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE $#:1000 ENDING SAMPLE §#:1007
SOG SANPHUN [SAMPTYPE [DUPM  {oupTYPE [compainn 3 SANP CON  [oup CoN RPO
1000 1000 1001 [ BIS(2-CHLOROETHOXY JMETNANE 1750.00)  2208.60

Comments:



PROJECT:

ANALYSIS: BNA -

REVIEWER: DENNIS8 MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST

LAB DUPLICATES

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

SDG SAMPNLM | SAMPTYPE |DUPNUN | DUPTYPE [DILUT 10N | COMPOUND RT SAMP CON DUP CON RPD
1000 1060 1000 DL 10.00|B1S(2-CHLOROE THOXY JMETHANE 1750.00 1900.00 8.22
1002 1002 1002 oL 50.00 [N-RITROSQ-D1-N-PROPYLAMINE 50.00 42.00{ 17.39

Conments:




PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: BNA -~ INTERNAL SBTANDARDS

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
$06 FORM MUMBER [DATE T IME | COMPOURD w&s ﬂgELE e&i}ars ?ﬁglflm
1000 CcGOo329 09/24/92| 0000 | ACENAPHTHENE -d10 - 1000 T T
1002 cv03222 09724792 | 0000 | ACERAPNTHENE-d10 . 1002 T T




PROJECT: PROGRAM TEBT DATE:09/24/92
ANALYSIS: BNA ~ CONTAMINATION REPORT
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SAMELE  |JANELE [sampie | [SO6 COMPOUND RT JEk/ |CONCENTRATION [UN1TS [0 FLAG
1600 1.00 [1000 815(2-CHLORDETHOXY JMETHANE L 1750.00 |ug/kg
1000 oL 1.00 (1000 BIS(2-CHLORDETHOXY JMETHANE TCL 1900, 00 |ug/ko
1001 SR 1.00 (1000 B1S(2- CHLOROE THOXY YME THANE TCL 2200.00|ug/kg
1002 1.00 [1002 N-N1TROSG-D1-N-PROPYLAMINE L 50.00{xg/L
1002 DL 1.00 1002 N-N1TROSO-DI-N-PROPYLAMINE L 42.00{xg/L
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PROJECT: PROGRAM TEST

ANALYSIS: BNA ~ CONTAMINATION REPORT
REVIEWER: DENNIS MARTY

BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

Hit/ COMPOURD RY RATRIX mfgsw HIGH con LOW CON REAN CON 1oL
YCL |B18(2:CHLOROE THOXY YMETHARE 3 3 2200.00 1750.00 1950.00 350.00
TCL [N-NITROSO-DI-N-PROPYLAMINE W 2 50.00 42.00 46.00 10.00




PROJECT: PROGRAM TEST LATE:09/24/ 5%

ANALYSIS: BNA ~ SYSTEM REVIEW
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

Comments:
SDG: 1000 NO PROBLEMS.

SDG: 1002 MO WAJOR PROBLEMS WITH THE SYSTEM.



PROJECT: PROGRAM TEBT DATE:09/24/92

ANALYSIS: BNA -~ OVERALL ASBESSMENT

REVIEWER: DERNIB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
Comments:

SDG: 1000  HO PROBLEMS.

SDG: 1002 MO PREBLEMS MAJOR PROBLEMS WITH THE DATA.
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: H A ~ HOLDING TIMES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE £:1000 ENDING SAMPLE #:1007
SOEER [TOMECE|MIRIXFAELE BATEACTION (ORMTSISIBIGEACTIO | RELEATAICY JAMILTSIS  IAMEHIRSLe
1002 v 09/10/92 09/15/92 5 F
1003 R v 09/10/92 09/22/92 12 F
1006 [us v 09710792 09/22/92 12 F
1005 R | 09/10/92 09/22/92 12 F
1006 8 7 09/10/92 09/27/92 1 7 F




PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: E A = INITIAL CALIBRATION

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:31007
CAL DATE | COMPOLMD SOG RRF1 [RRF2 |RRF3 |RRF4 [RRES |RRFC ICHKCIRRFI [XRSD Cwe. XRsp
09/18/92 | BROMOME THANE 1000 A1 135[1. 21 AS1 11 181]1.067|T  |1,148] 1.9|7
09/18/92[ETHYL BENZEME 1000 }0.892]0.915]|0.952{0,991[1.205[0.991]7 — [1.058] 12.7[7
09/20/92 | CARBON TETRACHLORIDE 1002 1.450]1.52011.485[1.602{1.750{1.561[7  [1.559] 7.7IT

Comments:
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: H_ A - CONTINUING CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
CAL DATE | TINE | COMPOUND SOG RRFI [RRFC JX D LINITS
09/24/92{0000 | TETRACKLOROE THENE 1000 1.123]1.215]  -8.211
09/24/92 0000 | TRANS - 1, 2-0 1 CHLOROETHENE 1000 0.892[1.254] -40.6[F
09/24/92[1120{D1CHLORCOT £ LUOROMETHANE 1002 1.250/0.895] 28.4[F

Comments:



PROJECT:

ANALYSIS: BE A ~

PROGRAX TEST
LAB DUPLICATES

REVIEWER: DENNIS MARTY

E-41

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

BEGINNING SAMPLE #:1000

RY

SANP CON DUP CON RPO

SANPNLN

SAMPTYPE

DUPHUM

DUPTYPE

D LLUY 1ON | COMPOUND

360.00 225.00

11.76

SDG

1000

bL

10.00{1,2-D1CHLOROBENZENE

1000
Comments:

1000




PROJECT: PROGRAM TEST

ANALYSIS: H A - BURROGATE RECOVERY
REVIEWER: DENNIS MARTY

BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

06 QUESTION 1|QUESTION 2{OUESTION I[QUESTION & [QUESTION 5|OQUESTION 6
1000 7 7 F F F
1002 T T F F F

Comments:

Were rﬁwerieﬁ on form &“ verified?
wWere al{ recoveries >= 1

Bt Fopery AR, el
were there’ two Dlonks w1t :urro?gi,eg tsi

Were there two or wmore snelyses for a fraction

L

eg
¥

ti
t

on

ert

[}

or re-extraction?



PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: H A -« BLANKS

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
BLARK NUMBER SAWPLE TYPE [ COMPOUND RY 1CL or T1C]CORCENTRAY 10N [UNITS[QCOOE
HA1NS e CHLOROBENZENE TcL 15.00]ug/L
HAME %8 METHYLENE CHLORIDE 1cL 10.00 |ug/L

Comments:



PROJECT:

PROGRAM TEST

ANALYSIS: H A - BLANKS
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

E-44

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE $:1007

BLANK NMBER SANPLE TYPE|[SDG MATRIX
1006 Fa 1002 L]
HATMB L 1002 A
RAZMB ME 1002 v

Comments:



PROJECT:
ANALYSIS: E A - MS/M8SD
REVIEWER: DENNIB MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST

E-45

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:31007

SUGER |TiR|™C Compao L LR A el i ) sl R
1000 1000 1, 1-DICHLORDETHENE 100.00 0.00 56.00 62.00| 56.00{f &2.00(F ~10|T1
1000 1000 BENZENE 250.00 75.00 28,00 90.00] 35.20(F 6.00|F -2t
1004 NS (1002 TRICKLORGETHENE 100.00 0.00 75.00 48.00{ 75.00|7 68,001 F 101F

Comments:




E-46

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: H_ A - M8
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SAXBLE  [meisoc COMPOUND SSR SR SA g LT
1000 1000 BENZENE 120.0000 0.0000| 200.00 60.0[F
1004 us 1002 TOLUENE 500.0000 125.0000| 350.00 107.1]1

Comments:



PROJECT:

ANALYSIS: H A -~ BLANK SPIKE
REVIEWER: DENNIS MARTY

PROGRAM TEST

E-47

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE §:1007

BEGINNING SAMPLE #:1000

e I el e ABBED EOEkhraarou | Eb1EE Lo Rl 2 T el
7500 000 [TOLUERE 200.0000 | 10.0000 | 140.0000 | $5.0000]  63.0|F
1004 [WS [1002  [BEWIEWE 2000000 | 70.0000 | 1200000 | 110.0060] 30.0]F

Comments:




E-48

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: H_A - FIELD DUPLICATES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

SOG SAMPNUM |SAMPTYPE |DUPNUM  [DUPTYPE | COMPOUND RT SAMP CON DUP CON RPD

1000 1000 1001 SR 1,2-DICHLOROBENZENE 200.00 320.00

Comments:



E-49

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: H A ~ INTERNAL STANDARDS
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
506G FORM WUMBER [DATE. | TIME COMPOLND ’ SAUUELE  [sheLe[aRer BEIENTION
1000 CV03224 09/24/92 0000 | DICHLORED ] FLUOROME THANE 1000 1 ¥
1002 091241 09/24/92 1100 | BENZERE 1002 1 1

Cosments:



E-50

PROJECT: PROGRAM TEST DATE:09/24/%92
ANALYSIS: E_ A - CONTAMINATION REPORT
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SMRLE  {FANBLEISANPLE L 150G CONPOUND RT J{k/ |CONCERTRAT ION JUNTTS [0 FLAG
1000 1.00 {1000 1,2-01CHLOROBENZENE TCL 200.00{ug/kp
1000 [y 1.00 {1000 1,2-DICHLOROBENZENE [ 225.00|ug/kg
1001 SR 1.00 |1000 1, 2-D1CHLORDBENZENE TCL 320.00|ug/ky
1002 1.00 /1002 2-CHLOROETHYLVINYL ETHER TCL 150000, 00 | pg/L




E-51

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: H A = CONTAMINATION REPORT :
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
ﬁb/ COMPOURD RT MATRIX wgfgsof HIGK CON Low Cow MEAN CON oL
TCL_[1,2-DICHLOROBENZENE s 3 320.00 200.00 26833 /NA
TCL [2-CHLOROETHYLYINTL ETHER v 1 150000.00 150000.00 150000. 00 {NA




E-52

PROJECT: PROGRAM TESBT DATE:09/24/92

ANALYSIS: H__A -~ BYBTEM REVIEW

REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
Comments:

$DG: 1000 MO MAJOR PROBLEMS.

SDG: 1002  NO MAJOR PROBLEMS.



PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: H A -~ OVERALL ABSESSMENT

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1900 ENDING SAMPLE #:1007.
Campents :

SDG: 1000 O MAJOR PROBLEMS.

SDG: 1002  NO PROBLEMS WITH TKE OATA.



E-54

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: MET - HOLDING TIMES
REVIEWER: DENNIS8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE $#:1007

WOMBER |TRPEUE|MATRIXIBATELE [BATEACTIOV [BRREYSIS|EXTEACTION |RXIRACAEDY [BMLYS'S  [AMAEITALe

1600 I A /15792 5 T

w0 [oL s [w/or2 05716792 8 T

W01 [k |5 [09/10/92 05/15/92 5 T

1602 v [%5/10/92 09/15/%2 4 5 T

1005 W[V |oo/10/%2 %/22192 2 T

(S T R AL /22792 12 T

005 ek v |oe/io/ee %0/22/92 2 T

006 s [V [9/10/92 ®/27/52 17 T




PROJECT:

E-55

PROGRAM TEST

ANALYSIS: MET - CAL (Curve Validation)
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

o el
1002 AA 0.99663 7
1002 1cp 0.59959 T
1002 NERCURY| 0.98917 F

Lomnents:



E-56

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: MBT - CALIBRATION
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:31007
06 fTREOUAD | ConPON EBEewrrarron | E8EBuTaaT 10w KEBOTERVE T | ERbOFERTENT [comP [LINIT
1662 TG [ARSENIC 2000.00 378,50 %50 %6 T
1002 1 [GLEIn %0000.00 | 41733.22 T64.30[104.33 [T |7

Comments:




E-57

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: MET ~ BLANKS

REVIEWER: DENNIS NARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
[BLANK MUMBER SAMPLE TYPE | COMPOUND 3 TCL or TIC|CONCENTRATION[UNITS [ocODE
|mET2ME 3 ARSENIC TeL 5D.00|mg/Xg
mETing N ARSENIC TeL 15.00 ug/L

Comments:



PROJECT:

PROGRAM TEST
ANALYSIS: MET - BLANKS
REVIEWER: DENNIB MARTY
BEGINNING SAMPLE #:1000

E-58

DATE:09/24/52

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

BLANK NUMBER SAMPLE TYPE|SDG MATRIX
1006 FB 1002 W
MET248 ne 1000 s
MET %8 ] 1002 W

Comments:



E-59

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: MET - BLANK SPIKE
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE 4:1000 ENDING SAMPLE §:1007
RORER [THE[C  |cowoan R N I L e
1004 MS 1002 BORON 100.0000 0.0000 92.0000 92.0000 92.0[r

Commants:



E-60

PROJECT: PROGRAM TEST DATE: 09/24/92
ANALYSIS: MET - LABORATORY CONTROL BAMPLES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
6 UAB 1D NUMBER CompaLai \/Jeg)ff &UEENTRA”W t':gfggmunuu agmpﬂsi" EEED";E,I&ENT cowe Lint
1002 LCSW-E2039 ANT THONY W 4000.00 3834.70 95.90| 95.87 T 1
10062 LCSW-E2039 CALCILM 14 20000. 00 21747.90 108.70/108.74 T 7

Comments:



E-61

PROJECT: PROGRAX TEST DATE:09/24/92
ANALYSIS: MET - ICP INTERFERENCE
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
506 COMPOURD SOLUT1ON E&LE PIIT AL g A P]‘AI' :% Egh‘ n="
bt &,
1002 ALUM] M A 500000.00] 493941.00 98.8(7 WORAT9.00 9T
1002 MAGKES IUM AR 491000.00| 494219.60 100.7|7 4B4704.80 98.7]7

Comments:



E-62

PROJECT: PROGRAM TEST DATE:08/24/92
ANALYSIS: MET -~ FURNACE ATOMIC ABSORBTION QC
DATA VALIDATION LEVEL:D

REVIEWER: DENNI8 MARTY

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
i [ EEcuruaion] EBtBuraarion LR [FRREREEN [0 [ 1

1002 1 TALLM] NN 100.00 112.50 112.50{112.50 7 T

X RSD = #*®**  The X RSO is within limits.

Comments :



PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: MET = ICP BERIAL DILUTION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #¥:1000 ENDING SAMPLE #:1007
806 COMPOUND . PA INITIAL RIA LATED [L AR V! LINITS
R G S [T
1002 LITHIUM HYDRIDE 1243DF 50.00 %7.00] 14.0 14.00 T F

Comments:




PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: MET - CONTAMINATION REPORT
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SMELE | AKELE|SAMPLE [ SO0 COMPOUND RT Tgk/ |CONCENTRAT 10N |UKITS o FLAG
1000 1.00 (1000 ARSENIC L 200.00|mg/kg
1000 1.00 {1000 CHROMILM TcL 10.00 mg/kg|J
1000 oL 1.00 [1000 ARSENIC TcL 180.00 | mg/kg
1000 oL 1.03 11000 CHROMIUN . cL 12.00 [ma/kg|J
1001 SR 1.00 [1000 ARSENIC TcL 325.00 | mg/kg
1001 SR 1.00 [1000 CHROMIUK TeL 16.00 (ma/kg|J
1002 1.00 11002 MEROLRY TcL 1200.00{gg/L
1002 1.00 11002 SILVER TCL 100.00(kg/L
1002 1.00 ]1002 ZINC TCL 500.00{kg/L




E-65

PROJECT: PROGRAM TEST

ANALYSIS: MET = CONTAMINATION REPORT
REVIEWER: DENNIS MARTY

BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D

ENDING SAMPIE #:1007

}fk/ COMNPOUND RT MATRIX WEESOF HIGH CoN Low CoN MEAN CON oL
TCL [ARSENIC S 3 ~325.00 180.00 235.00{NA
TCL | CHROMIUNM 3 3 16.00 10.00 12.67|0A
TCL |MERCURY v 1 1200.00 1200.00 1200. 00| NA
TCL [SILVER v 1 100.00 100.00 100.00 5.00
Yo |ZING v 1 $50.00 500.00 500.00 5.00




PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: MET -~ OVERALL ASESESSMENT

REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE $#:1007
Conments:

SDG: 1002 MO SYSTEX PROBLEWS FOUD.



E-67

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: PHC - HOLDING TIMES
REVIEWER: DENNIS NARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

I i ol el N i

1000 s 09710792 09/715/92 5 T

1000 oL s 09/10/92 09716/92 6 1

1001 SR $ 09/10/92 09/15/92 5 T

1002 L 09/10/92 09/15/92 5 T

1603 WR ¥ 09710/92 09/15/92 5 |

1004 S o 09710/92 09715792 5 1

1005 ER ] 09710792 09/15/92 5 T

1006 8 ¥ 09/10/92 09/15/92 5 T




E-68

PROJECT: PROGRAM TEST DATE: 09/25/92
ANALYSIS: PHC - INITIAL CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:C
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
CAL DATE | COMPOUND SDG RRF1 {RRF2 |RRF3 |RRF4 |RRFS |RRFC |CHKC|RRF! |XRSD ICHK XRSD
09/15/92 | BENZENE 1000 0.125]|0.127]0.128]0.125({0.126|0.126(T 0.1256| 1.0§7
09715792 | TOLUENE 1000 1.965[1.14811.149]1.150{1.153(1.149|7 1.149| 0.37

Comments:



PROJECT: PROGRAM TEBT

E-69

ANALYSIS: PHC ~ CONTINUING CALIBRATION

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

DATE:09/25/92

DATA VALIDATION LEVEL:C
ENDING SAMPLE §#:31007

CAL DATE T IKE | COMPOUND

SDG RRFI {RRFC {X D LIMITS
09/720/92]| 1547 4P XYLENE 1000 1.58710.957 39.7|¢
09/20/92| 1547 | TOLUENE 1000 1.148]1.025 10.7|1

Comments :



E-70

PROJECT: PROGRAM TEST DATE:09/28/92

ANALYSIS: PHC = CALIBRATION
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1100 ENDING SAMPLE #:1103
DG HE THOD | COMPOUND DATE TIKE|CORR, ~ LIMIT[Wukl nm2 XRS0
1100 HBHC |HBPC (TO JP-5 JET FUEL) 09/28/92{1000] 0.99232|N 582.0872 -0.1819 76.4
1100 LBHC |BENZENE 09/28/92]1000] 0.99986)Y nereereen 64.3309 75.0

[T B8 5280 her, 2 hieat 2ot [ Ve, T R reds, MR o Tt S = w2,

Conments:



E-71

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: PEC ~ BURROGATE RECOVERY
REVIEWER: DENNIS NARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
$06 QUESTION 1]QUESTION 2]QUESTION 3[OUESTION 4fOUESTION 5[oUESTION &
1002 T 1 F F ¥

rﬁmrus on fom &; verified?

E”'R:rg: e%mgrx d?gur Eueginn r méﬁgqi‘hor re-extraction?

Were t or more mlysc 100

mﬂm
mg‘m
T
Guestion

Comments:



E-72

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: PHC - BLANKS

REVIEWER: DENNISB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE $#:1000 ENDING SAMPLE #:1007
BLANK NUMBER SAMPLE TYPE | COMPOUND /T TCL or TIC|CONCENTRATION]UNITS]aCOOE |
PRCZHb MB BENZENE TCL ! 10.00|mg/kg X
PHCING e BENZENE TCL | 25.00|ug/L 1

Comments :



PROJECT:

PROGRAM TEST

ANALYSIS: PHC ~ BLANKSB
REVIEWER: DENNIS NARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

SLANK NUMBER SAMPLE TYPE |S0G MATRIX
1006 fB 1002 W
PHC2ME o 1000 $
PHCINS 8 1002 W

Comments:



PROJECT:
ANALYSIS: PHC ~ K8/MSD
REVIEWER: DENNISB MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST

E-74

DATE:09/24/%2

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

wEh | HPE|®C coRpouo R S e el I R Sl A 2
1004 s [1002 JP5 JET FUEL 35.00]  0.00] 41.00] 35.00[117.%4;F [100.00[F [ 16[F
1004 |us 1002 TOLUENE 1.80 0.00 1.20 1.70[ 66.671F | b a]F [ -M4T

Comments:




E-75

PROJECT: PROGRAM TEST DATE:09/25/92
ANALYSIS: PHC ~ CONTAMINATION REPORT
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:C
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
BAMCLE [pAuciE|gAmnLE | Jsoc COMPOUND RT J§L/ |CONCENTRATIOR[UNITS TQ FLaG
1000 1.00 [10060 BENZERE oL 200.00 |mg/kg
1000 1.00 (1000 KBPC (TO JP-5 JET FUEL) et 1500000. 00 g/ kg
1000 DL 1.00 {1000 BENZENE TCL 750.00 {mg/ kg
1000 oL 1.60 [1000 HBPC (10 JP-5 JET FUEL) TCL 2750000.00 [ wg/kg
1001 SR 1.00 {1000 BENZENE TcL 900.00 |mg/ky
1001 SR 1.00 11000 HEBPC (TO JP-5 JET FUEL) TeL 1750000. 00 mg/kg
1002 1.00 {1002 ETHYL BENZENE e 2000.00sg/L
1002 1.00 {1002 MP XYLENE TeL 20.00{ug/L
1002 1.00 {1002 O XYLENE TeL 100.08 | ug/L




E-76

PROJECT: PROGRAM TEST DATE:09/25/92
ANALYSIS: PHC - CONTAMINATION REPORT
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:C
BEGINNING SAMPLE §#:1000 ENDING SAMPLE #:1007
Jb [compawn [rT MATRIXULMBER OF |NIGK CON Low CON MEAN CON 0L
TCL |BENZENE $ 3 $00.00 200.00 616.67 0.05
TCL |ETHYL BENZEME v 1 2000.00 2000.00 2000.00 (KA
ICL {HBPC (1O JP-5 JET FUEL) 5 3 2750000.00]  1500000.00]  2000000.00 10.00
TCL [P XYLENE v 1 20.00 20.00 20.00]NA
TCL |0 XYLENE v 1 100.00 100.00 100,001NA




E-77

PROJECT: PROGRAM TEST DATE:09/24/%92

ANALYSIS: PHC - CONTAMINATION REPORT (8RV)

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE §:1007
STARDARDS DATA )
06 INST # |DATE  |TIME|BENZENE |TOLUENE|QT 15T/|ETNYL _ [#F ) JTSOLVENT (D2 1577 7

gkuze»s NEENE m‘“i XVLENE Séu e | %Euzezg guﬁs

1002|1256 |09/715/92|1430] 1.14| 2.45] 2.98| 3.41| 3.79] 7.24|  5.82| 0.91]  2.75]  8.56

1002 1256 09/15/92| 1540 1.15 2.47 2.92 3.51 44 7.30 9.841 0.90 2.76 B8.&0
1002 1254 0971579211640 1.10 2.42 3.01 3.3% 3. 7.19 9.85 0.58 2.76 8.51}
1062 1254 09715/92] 1740 1.1% 2.47 2.95 339 2.7 7.25 9.85 0.94 2.75 8.80
1062 1254 0971579211840 1.15 2.48 2.991 3.4t 3.80 7.20 9.80 0.95 2.78 8.82
1002 1254 09/15/92{1940 1.1 2.43 3.02 3.38 3.83 7.25 9.83 0.95 2.76 8.465
AVERAGE 1.13 2.45 2.98 3.42 3.8 7.26 9.83 0.92 2.76 8.5¢
SIGMA 0.02 0.02 0.04 0.05 0.43 0.04 0.02 0.03 0.01 0.0%
* % RRT outside of average 2 2 sigma.

Camments :



E-78

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: PHC ~ CONTAMINATION REPORT (SRY)
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SAMPLE DATA
[ SAMPLE #]INST # |DATE TT1METBENZENE [ TOLUENETDY 1ST/]ETH up 0 7 [SOLVENT 11/ /
SExzene b |Xrueve |Brewe E%u bue R gguz:us Zgu Exe
1002 1002 1254 09/15/92{1530] 1.1 7.29 2.77
1002 1003 1254 09/15/92|1730[* 1.24 3.38 0.89] 2.77] 8.52
1002 1004 1254 09/15/92[1630 « 231 8.62
1002 1005 125¢ 09/15/92[1830} 1,17 * 3,04
1002 1006 1254 09715792{1930] 1.20| 2.44] 3.02| 3.38] 3.81 7.25[* 9.68] o0.90] 2.80] 8.40

¢ 8 sple s3momnt Rl ountle tatOsRecilTorationatton

Comments:




E-79

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: PHC - BYSTEM REVIEW

REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE $:1000 ENDING SAMPLE #:1007
Comments:

$DG: 1002 MO SYSTEN PROBLENS FOUND.



E-80

PROJECT: PROGRAM TEST DATE:09/24/%2

ANALYSIS: PEC - OVERALL ASSESS8MENT

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
Comments:

$OG: 1002  NO PROBLEMS.



E-81

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: P_P - HOLDING TIMES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE §:1007

SRGER [FAPELE|MATRIXIBNELE [BXFRACTION |BMMETSIS|EEACTION SKIEREAARY IBMLTSIS  [MALIHR.

1000 5 09/10/92|00712/92  {09/15/92] 2 ¥ 3 1

1000 oL 5 09/10/92{09/15/92  109/18/92] 5 1 1 T

1001 R s 09/10/92|09/11/92  J09/15/92] 1 T 4 1

1002 u 09/10/92109/15792  [oo/idss2] 5 1 3 [

1003 jwm W 09/10/92|09/15/92  [09/18/92] 5 T 3 T

1006 Jus v 09/10/92|09720/92 09722792 10 ¥ 2 1

1005  TER W 09/10/92)09/20792  j09/22/92] 10 G 2 ]

1006 |8 W 09/10792{09/28/92  |09/30792] 18 F 2 1




E-82

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: P_P - INSTRUMENT PERFORMANCE & CAL
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE §:1007

DOT RESPOMSE TIME

6 IBSIORRERT  [BATe [Pl |WDAGERPLE(RT|L0OT AR o

1002 Vi700-F 09/18/92| 15407 INOA 13,58 |v Y

1002 ViT00-F 09/18/92| 1800 | IRDA(TEST) |10.91 |K ]

Comments:



PROJECT: PROGRAM TEBT

ANALYSIS: P_P = INITIAL CALIBRATION

REVIEWER: DENNIB MARTY

DATE:09/25/92

DATA VALIDATION LEVEL:C
ENDING SAMPLE #:1007

BEGINNING SAMPLE #:1000

AT TIME (RRF1 RRF R RRF4 RRF AVERA
SDG | COMPOUND DATE '3 2 RRF3 5 R‘.{E GE ng%{af‘l)VE conp
DEVIATION
100014 ,4-000 0971079211125 1140000 1120000) 1250000 1650000 1450000 1322000] 17.0 F
1000 | AROCLOR - 1248 09/10/92|1125 1500 1400 ° %70 1600 1700 1536 7.7 7




PROJECT: PROGRAM TEST DATE:09/25/92
ANALYSIS: P_P ~ CONTINUING CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:C
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
SOG COMPOURND DATE TIME[RY R2 SEREENT, . [LIMITIQUANTITATED/
1000 DIELDRIN 09/25/92 2250 11540 12870( -11.5 T e
1000 HEPTACHLOR 097257922250 8750000 7020000] 19.8 T c

Comments:



PROJECT:

PROGRAM TEST

E-8

ANALYSIS: P_P - INITIAL CALIBRATION

REVIEWER: DENNI8 MARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

$06 MIXTURE | CONPOURD DATE TIKE |LOW KEO LM HIGH |AVERAGE ]Eyls H VE | COnNP
VIAT]
A GAMMA-BHC (L INDANE ) 09/18/92| 2200 1000 1750 2250 1667[ 37.7 ¥

1002




E-86

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: P_P - CONTINUING CALIBRATION
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
D6 MIXTURE | COMPOUND DATE TIKE[R1 R2 BERCENT e [LIMIT QUANTITATED
1002 A HEPTACHLOR 0972479211000 1125 1178] -4.7 T Q

Cowments :




E-87

PROJECT: PROGRAM TEST

ANALYSIS: P_P ~ CALIBRATION PERCENT BREAKDOWN
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

DATE:09/24/92

$0G INSTRUMENT |CAL DATE|PERCENT IMIT TPERCENT I PERCENT MIT
NUMBER BD;EEDM bDT ER AKDOWM kuo“u E EEE'D INED
RIN 1MED :
1002 V3700-F 09724792] 0.00 T kel fabeiad

Comments:



PROJECT:

ANALYSIS: P_P -~ BURROGATE RECOVERY

PROGRAM TEST

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

SDG

QUESTION 1

QUESTION 2]

1002

T

i

Quest Recoveries on form 11
Mt!g B licrecoverin are not ve

Comments:

were
131

f1

ye

ifi
ecrl, {ﬁg‘;e is evidence of interference?



E-89

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: P_P - BLANKSB

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
BLANK NUMBER SAMPLE TYPE | COMPOUND RY TCL or TICJCONCERTRATION [UN1TSTOCOOE
PE2ME e ENDRIN KETONE TCL 25.00 | up/ky
Al na 4,41-p0D TeL 5.00|ug/L |J

Comments:



PROJECT:

PROGRAM TEST

ANALYSIS: P_P — BLANKS
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

E-90

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

SLANK NUMBER

SAMPLE TYPE

506G

MATRIX

1006

8

1002

PPOMB

1000

PP1Mg

L]

1002

Comments:



E-91

PROJECT: PROGRAM TEST DATE:09/24/92

ANALYSIS: P P ~ MB/MS8D

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
Ben [ o e Il 2 el
1004 NS |1002 DIELDRIN 0.20 0.00 0.26 0.31/130.00[F }155.00]F -18

Comments:



E-92

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: P_P ~ M8
REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
mks #:E SDG COMPOLND SSR SR SA gL LInIT
1004 ¥s 1002 DIELDRIN 0.5000 0.0000 0.20 250.0F

Commentg:



DATE:09/24/92

PROJECT: PROGRAM TEST
ANALYSIS: P_P - BLANK BPIKE

REVIEWER: DENNIBS MARTY

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

BEGINNING SAMPLE $#:1000
et ] et e i85 EONEE S raarrow | 361 PREE O (U
1006 W5 1002 |DIELORIN 5.2005 | 6.8000 5.2600 | 130.0000] 130.0]F

Comments :




E-94

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: P P - CONTAMINATION REPORT
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
el R NED Icwmuo BT [70M/ [CONCENTRATIONINITS [0 FLAG
1000 1,00 |1000 ENDRIN KETONE TcL 50.00 | ug/kg
1000 JoL 1.00_ [1000 ENDRIR KETONE TcL 35.00 ug/ke
W1 [sR 1.00 {1000 ENDRIN KETONE Tcl 12.00)s3/08
1002 1.00 {1002 4,4'-D00 TeL R
1002 1.00 |1002 4,4'~ODE TCL 20,00 ua/t |
1002 1.00 [1002 4,6°~007 1oL 50.00[ka/L |




E-95

PROJECT: PROGRAM TESBT DATE:09/24/92

ANALYSIS: P P -~ CONTAMINATION REPORT

REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE $£:1000 ENDING SAMPLE #:1007
}Yb/ COMPOUND RT MATRIX g%EESOF RIGK COM LOW CON MHEAN CON 1oL
TCL [4,4°-0OD W 7 75.00 75.00 75.60 0.10
YeL |4, & -0k u 1 20.00 20.00 26.00 0.10
oL [4,%°-001 v i 30.00 %0.00 $0.00 0.10
TCL |ENORIN KETONE 5 3 $0.00 32.00 39,00 17.00




E-96

PROJECT: PROGRAM TESBT DATE:09/24/92

ANALYSIS: P_P - OVERALL ASSESSMENT

REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
Comments:

$DG: 1002  NO PROBLEMS.



E-97

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL - HOLDING TIMES
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

NGLR |JUFE-E|MATRIXISUELE {BRIRACTION [ARRETSIS[BRTOACTION [RKERATADE 1MV MRS

1600 5 [%9/10/92 9715792 5 i

000 [oL_|s |09710792 5716792 5 T

001 [k [s  |09710792 /15792 5 T

1602 v |/ 5715752 5 T

I S T %7779 7 ¥

N N TR R /22792 13 T

N N T A Wi2/%2 [ v

(LI N T C2A 2 09/22/92 3 T

N N U A /27792 77 F

wor |18 | [60710792 09721793 (K T




E-98

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL - TUNING
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE §#:1000 ENDING SAMPLE #:1007
SCG LAB 1D NUMBER |COMPOUND [EXP |FORM|SPEC éggb%k ;{far 2 [ B {Eﬂi&z unn]
1000 12345 BFB Y Y 73.20 76.20(96.06 96.10|F T
1002 £BFBO305 BFB Y |y 78.20 784009974 99.70[F T
1002 EBFR0306 BFB Yy Jy v 78.40 78.80199.49 99.40(F T

Comments:



PROJECT: PROGRAM TEST

E-99

DATE:09/24/92

ANALYSIS: VOL - INITIAL CALIBRATION

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

DATA :VALIDATION LEVEL:D
ENDING SAMPLE #:1007

CAL DATE | COMPOUND SDG RRF1 |RRF2 [RRF3 |RRF4 |RRFS [RRFC [CRKC|RRFI [XRSD |CHK XRSD
09/20/92 | 2-BUTANONE 1002 0.173(0.215]0.205]0.219 0.2250.207(1 0.207] 9.9(T1
09/20/92 | CARBON D1SULFIDE 1000 1.259{1.548(1.639[1.730({1.706[1.576 1 1.578{ 12.1]|71
09/20/92 | ETHYLBENZENE 1000 0.415(0.464|0.453]0.485 |0.445[0.448]T 0.448] 4.56{7
09720792 | TRANS - 1,3~D 1 CHLOROPROPENE 1002 T 0.327| 23.711

0.221[0.287D.327|0.383|0.417{0.327

Comments:



E-100

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL ~ CONTINUING CALIBRATION
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
CAL DATE | 7IME | CoMPOUND Tso6 [ere1 JrrFC XD LIMITS
09/24/92{0030(1, 1, {- TRICHLORQE TRANE 1052 0.78310.33] 57.3\f
09/24/92 | 0030 | BROMOD ] CHLOROME T HANE 1000 0.526{0.365] 30.6[F
097247920030 | BRONOFORM 1000 0.539[0.272[ 49.5[F
09/24/92 ]| 0030 | BROMOME T HANE 1000 0.795|1.022] -28.6]F
09/24/92|0030 | CARBON DISULFIDE 1000 [1.576]|0.984] 37.6]F
09/24/92|0030{C1S-1,3-DICHLOROPROPENE 1000 0.39610.297]  25.0(F
09/24,/92{0030| VINYL ACETATE 1000 0.556{0.354] 36.3]F
097247920045 | TRANS-1,3-D1 CHLOROPROPENE 1002 0.327[0.233| 28.7[F
09724/92) 0045 | IRICHLORDET HENE 1002 0.444]0,333[  25.0]7

Comments:



E-101

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL -~ S8URROGATE RECOVERY
REVIEWER: DENNIB NARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE §#:1007
D6 QUESTION 1|QUESTION 2[QUESTION 3JOUESTION & |QUESTION S|OQUESTION 6
1000 T T F F 3
1002 T T F [ F
m;gg Dere rﬁommr%‘fgm M; verifled?
Question 3) Wss ute ate £
maﬁ-‘n g Uzrj Re o' ten :é.,',ﬁ‘ ME Eurginghfsengﬁgﬂhor re-extraction?
Question re tuo or more ‘mlysn raction

Conments :



E-102

PROJECT: PROGRAM TERT DATE: 09/24/92

ANALYSIS: VOL - BLANKS

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
BLANK NUMBER SAMPLE TYPE | COMPOUND RT ICL or TIC{CONCENTRATIONJUNITS|CCODE
VOL2S HB 1,1, 1- TRICHLOROETHANE TeL 10.00|ug/kg|J
VOL 148 [ 1,1, 1-TRICKLOROETHANE e 5.00|ke/L |J

Comments:



PROJECT:

PROGRAM TEST

ANALYSIS: VOL -~ BLANKSB
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

E-103

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

BLANK NUMBER SAMPLE YYPE|SDG HATRIX
1006 f8 1002 ¥
1007 ™ 1002 W
voL2mg L] 1000 H
VoL M8 na 1002 W

Comments:



PROJECT:
ANALYSIS: VOIL. - MS/MBD
REVIEWER: DENNIS8 MARTY
BEGINNING SAMPLE #:1000

PROGRAM TEST

E-104

DATE:09/24/92

DATA VALIDATION LEVEL:D

ENDING SAMPLE #:1007

aowatk |¥9PE| ° CONPOLND RN [RESOLY (MR 0B V[P UR|ES
1000 1600 7, 1-DICHLORDETHENE .10] _ 0.00] 64.70]  65.50]100.94[1 [102.81]T | -2
1000 1600 BENZENE &.10]  0.00] 54.50] $5.00] 85.02]7 | &5.80[7 | -1
004 [Ws_|1002 CHLORORENZENE &.10]  0.00] 60.40] 60.30] $4.23]7 | %.07|T | 0

Comments:




E-105

PROJECT: PROGRAM TEBT DATE:09/24/92
ANALYSIS: VOL - M8
REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
mi ?#gg SD6 COMPOUND SSR SR SA &L LIMIT
7000 1600 | TOLUENE - 5850600 0.0000| 64.10 P37

Conments :
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PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL - BLANK BPIKE

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
WOGER |TiE|C |cow AOBEE | ebEbRrearion| B L Rl T
1000 1000 TRICHLOROETHENE 641000 0.0000 59.7000 93.0000 93.1|1

Comments:




E-107

PROJECT: PROGRAN TEST DATE:0%/24/92

ANALYSIS: VOL -~ FIELD DUPLICATES

REVIEWER: DENNIB MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
06 SAMPUUM | SAMPTYPE |DUPNUM | DUPTYPE | COMPOUND RY SARP CON DuP COX RPD
1000 [1000 1001 3 1,1, 1-TRICHLORDETHANE . 100.00 135.00 2.7
1000 1000 1001 SR 2-BUTANONE 50.00 85.00 51.85
1000 1000 1001 SR CARBON DISULFIOE 2500.00]  2700.00 7.69
1002 1002 1003wk VINYL ACETATE 1500.00 1700.00 12.50

Comments:




PROJECT:
ANALYSIS: VOL ~ LAB DUPLICATES
REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000

E-108

PROGRAM TEST

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

SDG SAMPNIM | SAMPTYPE [DUPNUK  |DUPTYPE {0 1LUT 10N | COMPOUND RY SAMP CON DuP CON RPD

1000 1000 1000 oL 10.0011,1,1-TRICHLOROE THANE 100.00 125.00; 22.22
1000 1000 1000 oL 10.00 | 2-BUTANOKE 50.00 75.00{ 40.00
1000 1000 1000 oL 10.00|CARBON DISULFIDE 2500,00 3000.00; 18.18
1002 1002 1002 oL 100.00|VINYL ACETATE 1500.00 1250.00; 18.18




PROJECT:

PROGRAM TESBT

E-109

ANALYSIS: VOL ~ INTERNAIL S8TANDARDS

REVIEWER: DENNIB MARTY

BEGINNING SAMPLE $#:1000

DATE:09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE §#:1007

06 FORK NUMBER |DATE T1ME | COKPOUND 554"&5 ?::‘E,LE %ﬁrs ﬁ'TqENHON
1000 £$03122 0972479210030 | SROMOCHLORCOME THANE 1000 T T
1000 ES03122 09/24/92 | 003D | BROMOCHLORCME THANE 1000 oL Y |
1002 £503122 09/24/92[0000]1,4-01FLUORDBENZENE 1002 T 3
1002 ES03122 09/24/92|0000{1,4-D1 FLUOROBERZENE 1005 ER F T

Comments:




E-110

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL =~ CONTAMINATION REPORT
REVIEWER: DENNI8 MARTY DATA VALIDATION LEVEL:D
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

Eﬁ;tg Q;ELE E?fﬁﬁou $0G ]CMDGJHD /Y ];Ek/ CONCERTRATION UNITS]Q FLAG

1000 1.00 {1000 1,1, 1- TRICHLOROE THANE oL 100.00}sg/kg|J

1000 1.00 11000 2-BUTANONE TcL 50.00|ug/kg|[J

1000 1.00 [1000 CARBON DISULF IDE L 2500,00(xg/kg

1000 oL 1.00 |1000 1,1,1- TRICHLOROETHANE oL 125.00]ug/ke

1000 DL 1.00 |1000 2-BUTANONE TCL 75.00|ug/kg

1000 oL 1.00 |1000 BENZENE TcL 25.00[pg/kg

1000 oL 1.00 |1000 CARBON DISULFIDE TCL 3000.00{4g/kg

1001 SR 1.00 |1000 1,1, 1- TRICHLOROE T HANE TCL 135.00}ug/ky

1001 SR 1.00 |1000 2-BUTANONE TeL 85.00 kg/kg

1001 SR 1.00 [1000 CARBON DISULFIDE cL 2700.00/s9/kp

1002 1.00 1002 VINYL ACETATE TCL 1500.00ug/L

1002 oL 1.00 |1002 VINYL ACETATE TCL 1250.00{pg/L

1003 Ll 1.00 [1002 VINYL ACETATE TCL 1700.00{ug/L




PROJECT: PROGRAM TEST

E-

111

ANALYSIS: VOL - CONTAMINATION REPORT

REVIEWER: DENNIB MARTY
BEGINNING SAMPLE #:1000

DATE: 09/24/92

DATA VALIDATION LEVEL:D
ENDING SAMPLE #:1007

;ﬂl COMPOUND ’T MATR[X | MM EESOF HIGH CON LOW CON MEAK CON L

TCL {1,1,1-TRICKLOROETHANE ] 3 135.00 100.00 120.00 6.00
TCL |2-BUTANONE s 3 85.00 50,00 70.00 13.00
TCL |BENZENE s 1 25.00 25.00 25,00 6.00
TCL {CARSON DISULFIDE S 3 3000.00 2500.00 2733.33 6.00
TCL {VINYL ACETATE 14 3 1700.00 1250.00 1483.33 10.00




E-112

PROJECT: PROGRAM TEST DATE:09/24/5%2

ANALYSIS: VOL ~ S8YSTEM REVIEW

REVIEWER: DENNIS MARTY DATA VALIDATION LEVEL:D

BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007
Comments:

SDG: 1000  PROBLEMS EXIST WITH THE COMTINUING CALISRATIONS.

SOG: 1002 NO MAJOR PROBLEMS WITH THE SYSTEM.



E-113

PROJECT: PROGRAM TEST DATE:09/24/92
ANALYSIS: VOL - OVERALL ASSESBMENT
DATA VALIDATION LEVEL:D

REVIEWER: DENNIS MARTY
BEGINNING SAMPLE #:1000 ENDING SAMPLE #:1007

Comments:
ShG: 1000 THE MAJORITY OF THE DATA APPEARS TO BE GOOD.

$0G: 1002 MOST DATA APPEARS TO 8E GOGD.






APPENDIX F

EQUATIONS USED FOR VALIDATING DATA






F-1
EQUATIONS USED FOR VALIDATING DATA

TUNING
% Ion Abundance = % relative abundance of méz 176 x 100 (1)
% relative abundance of m/z
% lon Abundance = % relative abundance of m/z 443 x 100 2

% relative abundance ot m/z 442

PERCENT BREAKDOWN OF ENDRIN

% Breakdown = Degradation peak area(aldehyde + ketone) x 100 3)
Peak area(endrin + aldehyde + ketone)

PERCENT BREAKDOWN OF DDT

% Breakdown = Total DDT Degradation peak arca(DDE + DDD) x 100 (4)
Total DDT peak area(DDT + DDE + DDD)

PERCENT DIFFERENCE IN RESPONSE TIMES

RT,- RT,
D=—1——% x 100 &)
RT,
where
RT, = retention time of DBC in the initial standard

RT, = retention time of DBC in a subsequent analysis
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MEAN OF X VALUES

X-y, (6)

STANDARD DEVIATION OF X VALUES

X~ X)° 7

n-1

0=\ i

PERCENT RELATIVE STANDARD DEVIATION

%RSD=—% x 100 (8)

CONTINUING CALIBRATIONS

Percent Diffecrence

RRF,- RRF
%D=—d__——F x 100 9)
4

where

RRF, = average relative response factor from initial calibration

RRF; = relative response factor from continuing calibration standard



PERCENT DIFFERENCES BETWEEN RECOVERIES, P_P

where
R; = calibration factor from first analysis

R, = calibration factor from subsequent analysis

MEAN OF Y VALUES
pIS2
‘i= i=l
n
SLOPE OF LINE

n YmxY o
m=z @ x y)- il i=1
n

i=1

Y-INTERCEPT OF THE LINE

(10)

(11)

(12)

(13)



CORRELATION COEFFICIENT

" A x )
E (xy) _ =l i=1
r= i=1 n
(14)

n n 2
" ODE . 0387
Qo - ) < 0y -

i=1 i=]

PERCENT RECOVERY

%Rz% x 100 (15)

where
Found = concentration of analyte measured in the solution

True = concentration of analyte in the solution

RELATIVE PERCENT DIFFERENCE

RPD- |(True) - (Found)|

(True) + (Found) (16)
( )
2
where
True = concentration of analyte in the solution

Found = concentration of analyte measured in the solution



F-5
BLANK LIMITS

Target Compound List Limits

Limit = 5 x (concentration level in blank) (17)

Common Lab Contaminants Limits

Limit = 10 x (concentration level in blank) (18)

MS RECOVERY

%R———-—§--~——;4 x 100 (19)
where
MS = matrix spike
.‘ SR = sample result
SA = spike added

MSD RECOVERY

%R=MSD=SK 100 (20)

where
MSD = matrix spike duplicate
SR = sample result
SA = spike added



F-6

RELATIVE PERCENT DIFFERENCE IN MS/MSD RECOVERIES

rpp-M5-MSD) _ 1,
MS +MSD (21)
(——)
2
BLANK SPIKE RECOVERY
%R= liisf{ﬁﬁ x 100 (22)

where
BS = blank spike concentration found
SC = sample concentration

SA = spike added

MS RECOVERY
%R= 55’;/; SR) « 100 (23)

where
SSR = spiked sample result
SR = sample result
SA = spike added

FIELD AND LAB DUPLICATES RELATIVE PERCENT DIFFERENCE

Rpp:.JLS__'_QL x 100 (24)
(S+D)2
where
S = sample concentration

D = duplicate concentration



INTERFERENCE CHECK SAMPLE

Percent Recovery
=F0und£AB)
%R True(AB) x 100

where

Found = concentration of analyte measured in solution AB

True = concentration of analyte in solution AB

ICP SERIAL DILUTION PERCENT DIFFERENCE

%D=—V—}~‘S—'l x 100

where
I = initial sample result

§ = serial dilution sample result

CONFIDENCE INTERVAL TEST

I=(X 1+ 20)

where
I = 95% confidence interval

X = average relative response time

PHC CALIBRATION

Ly =bLx + oI
Yy =byr + cYr
Loy =bpr + X’

where

(25)

(26)

27)

(28)

band ¢ = constants determined by simultaneously solving the equations

above

Sources: U.S.EPA 1988a, 1988b; Ott 1988; Spiegel 1961






APPENDIX G

NONCONFORMANCE REPORT AND PROCEDURE






G-1
PROCEDURES FOR CORRECTION OF NONCONFORMANCES

Items that generate nonconformance flags during the data validation process fall into
three categories:

1. Nonconformance items that can be corrected. Correction requires the
completion of a nonconformance report form that will be sent to the
laboratory, along with a request for appropriate corrective action and
response.

2.  Nonconformance items for which corrections have been received and the
flag is the result of the correction.

3. Nonconformance items for which no correction is possible (e.g., holding time
exceeded, incorrect instrument calibration, etc.).

Nonconformances shall be handled through current quality assurance policies and
guidelines. Specifically, a nonconformance report describing the problem and
requesting actions and resolutions will be completed for each nonconformance. This
report will be reviewed and approved by the QA/QC officer. A nonconformance
response form will be attached to the nonconformance report. This response form
shall be completed by the laboratory responsible for creating the nonconformance
error and returned to the initiator within 30 days of receipt of the nonconformance
report. The root cause of the problem, extent of condition, corrective actions, and
actions to prevent recurrence are all required to be listed on the response form.
Once the form has been returned to the initiator, the 0A/QC officer shall review all
data on the nonconformance report and determine whether or not the response is
acceptable. The QA/QC officer shall check the appropriate box on the nonconfor-
mance form regarding acceptance or non-acceptance of the response and sign and
date the form. Non-acceptance of the resolution shall require further investigation,
root-cause analysis, and response from the person or persons responsible for the
nonconformance until such corrective action and root-cause analysis is deemed
acceptable by the QA/QC officer.



G-2

NONCONFORMANCE RESPONSE AND EVALUATION

1)
2)

3)

4)

5)

6)

7

8)

9)

Initiate and prepare nonconformance report.
Submit nonconformance report to QA/QC officer for review and concurrence.

Submit nonconformance report and nonconformance response form to
laboratory.

Obtain response from responsible laboratory within thirty (30) calendar days
after receipt of nonconformance report.

If a response is not received within thirty (30) calendar days of the non-
conformance report transmittal date, call and document phone conversations
to responsible laboratory. If the telephone effort is unsuccessful and the
response is not received within the newly agreed-upon completion date,
prepare a follow-up letter and send to the responsible organization
management. Send copies to personnel on distribution list. If a response
to the letter is not received within the allotted time and if all actions are
unsuccessful, consideration will be given to initiate stop work action.

Once the response is received, the QA/QC officer evaluates the response and
corrective actions for acceptability. The response evaluations may be
dispositioned as: accepted, accepted with modifications, or rejected.

When the response to a nonconformance report is accepted but requires
verification prior to closeout, the nonconformance report remains open
subject to verification.

If the response to the nonconformance report includes satisfactory
documentation to provide verification of corrective action implementation,
the nonconformance is deemed acceptable by the QA/QC officer and the
report closed within fifteen (15) calendar days after receipt.

If the response to a nonconformance report is not accepted the QA/QC
officer notifies the initiator of the nonconformance and provides such
reasons for rejection within fifteen (15) calendar days.



G-3

10) The initiator of the nonconformance report prepares a response letter to the
responsible party within fifteen (15) calendar days of receipt of the decision
of the QA/QC officer, noting the results of the evaluation and discussing any
additional information that may be required.

11) The nonconformance report is closed out upon completion and acceptance
of the corrective actions by letter. A copy of the closure action shall be
provided to all responsible parties. Copies of all nonconformance reports
and dispositions shall be documented, filed, and maintained.
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