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EPA is establishing national guidance for minimum data quality requirements to optimize the useability of data
collected under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA).
Data useability is the process of assuring or determining that the quality of data generated meets the intended use. This
guidance is designed to provide data users with a nationally-consistent basis for making decisions about the minimum
quality and quantity of environmental analytical data that are sufficient to support Superfund decisions, regardiess of
which parties conduct the investigation. EPA workgroups are defining the current uses and associated quality
requirementsof Superfund data, and developing minimum requirements for each data use category. Data usecategories
include site assessmenis, risk assessments, and removal and remedy selection for remedial and enforcement actions.
Detailed data useability guldance 1s being prepared for each data use category; risk assessment is the prototype.

This fact sheet provides an overview of Guidance for Data Useability in Risk Assessment (EPAIS40,!G 90/008),
highlightskey points of the manual, and details where additional guidance is found, Copiesof the manual canbeobtained

by calling EPA’s Center for Environmental Research at 513-569-7652 (FTS 684-7562).

What Is This Manual? .

The guidance manual provides direction for plan-
ning and assessing analytical data collection activities
for the baseline human health risk assessment, con-
ducted as part of the Remedial Investigation (RI) proc-
ess.

The manual provides guidancé on the following:

+ How to design RI sampling and analytical ac-
tivities that meet the data quality and data
quantity needs of risk assessors.,

+ Procedures for assessing the nseability of the
data obtained in the RI.

+ Optionsforcombining dataof varyinglevels of
quality from different sources and incorporat-
ing them intp the risk assessment,

+ Procedures for determining the degree of con-
fidence in the risk assessment based on the un-
certainty in the environmental analytical data.

»  Guidelines for timing the execution of the vari-
ous activities.

“+ Appendices requested by risk assessors and
RPMs that assist in selecting analytical meth-
ods to meet required detection limits.

The manual complements guidance provided in
Risk Assessment Guidance for Superfund Volume X
Human Health Evaluation Manual (Part A} (RAGS),
Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA, and Data Quality
Objectives for Remedial Response Activities. RAGS.
provides the framework for making data quality assess-
ments in baseline risk assessments, Thismanual supple-
ments and strengthens important technical details of this
framework by providing minimum requirements for the
environmental analytical data used in baseline risk as-
sessments. As such, it complements and builds upon
Agency guidance for the development and use of data
quality objectives in all data collection activities. The
guidance does not address the use of environmental data
for purposes other than baseline risk assessments for
human health.
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Who Will Use This Manual?

The guidance manual is addressed primarily to
RPMs wha have the principal responsibility for leading
.ihe data coltectionand assessment activities that support
the human health risk assessment, Assistance is also
provided torisk assessors who musteffectively commu-
nicate their data needs to RPMs and use the data
provided to them. Chemists, quality assurance special-
ists, hydrogeologists, statisticians and other technical
experts involved in the R process can use this guidance
-to optimize the useability of data collected in the RI for
use in baseline risk assessments,

Datacoliected only witha

'DATA QUALITY ISSUES IN RISK
ASSESSMENT

Five basic environmental data guality issues are
frequently encountered in risk assessment. These issues
affect both the planning for and the assessment of ana-
lytical data for use in the R1 risk assessment.

« Data sources

Practical tradeoffs among detection limits, re-
sponse time, documentation, analytical costs
and level of confidence should be considered
prior to selecting analytical methods and serv-

view towards identifying the
“nature and extent” of contami-
nation at a Superfund site may

ORGAN!ZATION OF THE MANUAL

Highlight 1

- resultin rejection of the rigk as- -
sessment or the need for an
supporttherisk assessment, Ac-
cordingly, risk assessors must

risk agsasEarE,

Introductcn and Background

additional round of sampling to + Presents critical data useabllity Issyes,
= Speciles audience ta ba primarlly RPMs and

Definas scope and epecifles organtzation of manual.

be an integral part of the RI
planning process to ensure that
the environmental analytical

their needs, They should work

TOCEEE,

Chapler 2

‘The Risk Assessmant Process

‘way| + Explainsthe elements of arisk assessment and the Impact of
analytical cata quallty on each elemant.

s +  Defines the uncertainties in the risk assessment process,
datacollected dunng theRImeet = Dascrbes tha roles of the risk assessor, RPM and others
Invalved with the risk assessiment planning and assessont

closely with the RPM to iden-
tify and recommend sampling
designs and analytical methods
that will maximize the quality

Chapter 3 )

Criterla for Evatuating Data Useability in Baveline
Risk Asszesmants

«  Dolinos six criteria for assessing data useabifity.
«  Apples criteria to sampling and analyllcal lssues,

of the data collected for the .
baseline risk assessment for
human health within the site-
related and budgetary con-

i analytical methods.
straints of the RY, + Provides workshaals to suppart sampiing plan design and
? anelytical method salection.
% RPMs oversee the prepa- Chapter 5 .
: Assessmant of Envirobwmental Data f
ral:lon of work r:'lans and sam- Uemebiny 1 Bogetine Hisk 4 ol
pling and analysis plans (SAPs)

for RI data collection, Itisim-
portant for them to understand
the types, quality, and quantity
of data needed by risk asses-
sors, and the impact that their
data collection and analysis de-
cisions have on the level of
certainty of baseline risk assess-
ment for human health. This
manuat provides guidance in
these arcas. Highlight 1 sum-
marizes each chapter of the
mantal,

rd
Swps for Planning for the Acquisition of Useable
Envirotumenial Data in BExsoline Risk Assesements

» Provides guidelines for dasigning sampling plans and selecting

«  Describes minimum requirements for useable data.

.

+  Recommends corective actions for eriical data not meating

*  Describes options for combining data from ¢ifferent

Explaing how ta determine actual performance camparad to
ohjectives.

oblectives,

sources and of varying qualily into the risk agsessment.

Chapwr G
Application of Dats 1¢ Rfsk Avsesaments

+  Provides procacuras to determina the uncarainty of the
analytical data.

«  Explaing how to distinguish stte {rom background levels of
contamination and determine presance (absance) of
contamination.

Discusess how 1o charactarize axposure pathways.

| | APPENDICES

Provide technical raference tables for sarmpling and analysis.
Deacrbe data review packages and meanings of selacied
data qualifiers.

i
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ice providers. Many analytical sourcesare able
to serve the needs of the Superfund program,
RPMsand risk assessors should seek the source

of data that best meets the data quality needsof

the risk assessment,

. Advances in technology, accompanicd b); ap-

propriate quality control measures, allow field
data io be used more frequently and with more
confidence in risk assessments. By using ficld
data, RPMs can increase sample numbers to
better characterize the site, provided accept-
able data quality is maintained.

Detection limits

Selecting the analytical method for optimal de-

tection Hmits is
fundamental to

»

Background samples

Analytical datareported near method detection

limits and sample results qualified during data

review comnplicate the use of background sample

data to determine site contamination, Planning

for the collection of a sufficient number of

background samples increases the confidence -
in decisions about the presence or absence of

site contamination.

Congistency in data collection

Consistency must be ‘maintained among all
parties conducting Superfund baseline risk
assessments for human health, The guidance
provided in RAGS and this maral ensures that

the useability of A
Cabiity ¢ Highlight 2
analytical datain
risk  assess- IMPACT OF ANALYTICAL. ISSUES
ments. In addi- ON RISK ASSESSMENT
tion, the type of
detection limit,
such as method A AL IMPORTANCE SUGGESTED ACTION
detection limit : :
(MDL) Chernicals of Chemicals of potential Examine existing data and siis higtory
. or Potential Concemn toxicofogical significance may be | for industry-specific wastes to
samplequantita- (33.n omitted. determine anafytes for measurement.
tionlimit (SQL), Perform broad spectrum analysis.
used in making Library Search/ ldentification and quantitatondo | Be prepared to requast further
data guality de- Tentatively !dentified nat have high confidence. analyses if potentially toxic
i s aff Compounds compounds are discovered during
C1siong ects (3.3.9) sereoning. Compare resuits from
the confidence multiple samplings or historicel data.
of the risk as- ] Identification and Faise negatives may occur when ;| Use technique with definitive
sessment. Quantitation aralytes are present near the identfication (e.g., GC-MS),
N {3.3.3) method detection Fmit Alternatively, use technique with :
Qualified data definitive identification first, followed
. by another techniqua {e.g., GC) to
Qualified data _ " achieve lower quantitaton limiits,
must be appro-
priar.él used in Datection Limits Risk levels may be at Review available mathods for
N y : {3.3.4) concantrations lowey than appropriate detection iimit,
risk  assess- . measureable. ' ' :
ments. Da :
© 2 are Media Varigbility Variabllity and blas may be f Use environmental samplos as QC
almost always (3.35 introduced to analytical samples to determine recovery and
useable in the measurernents. reproducibility i the sample media.
risk assessment ' :
process, as long Sample Preparation Varablity and bias may be Selact analytical methods based on’
asthe level ofun- (3.3.6} introducest to analytical sample medium and strengths of the
A 3 measursments. sample preparation technigque.
certainty in the - plo prepam 9
data and its im- Fixed Laboratory Tradeofts required with regard to | Consider options and set priorities.
. vs, Field Analyses speed, precision, accuracy, :
pact on the level (337 personnal, identification,
of confidence of quantitation and detaction limits,
the risk assess- Laboratery Parfarmance Quallty of data may be . Selact axperiencad laboratory and
ment are thor- Prablems compromised. mainigin communication.
oughly  ex- (@38
plained,




. baseline risk assessments for hu-
man health are conducted consis-
tently while being protective of
public health.

Guidance for Data Useability in-Risk

Assessment addresses these issues in detail.
Procedures, minimum requirements, and cor-
rective actions are provided to resolve the
impact the issues have on the confidence in
the risk assessment.

MAKING DECISIONS WITH
ENVIRONMENTAL DATA

Four fundamental decisions forrisk as-
sessment are made with the data acquired

Hightight 3a
' AUTOMATED SYSTEMS 1O SUPPORT
ENVIRONMENTAL SAMPLING
SYSTEM EPA CONTACT DESCRIPTION
Data Quality Objective Dean Neptune Training system dosigned to assist
({Training) - Expert USEPA in planning of enwvirpnmental
System Quality Assurance . investigations based on data
. Management Staf quality objective process.
(202) 4750464 ,
ESES Jeff Van e Expen system designed 1o assist

Environmental Sampling
{Plan Design} - Expart
System’

Exposute Assessment Div,

USEPA, EMSLLY
{702) 796-2367

In planning sample collection.
! dats that

statistical desin, OC, sampling
proceduras, sample handling,
budget, and documentation.
Current system addresses metal
contaminants in a sell matrix.
(Expandsd application urder
development, contact EMSL-LY)

A A . . GEO - EAS Evan Englund . Gollection of software tools for
during the Remedial Investigation. Geostatistical Exposure Assessment Div. | wwe-dimensional gecstatistical
Envirenmental USEPA, EMSL-LY - analysis of spatiatly distributed
« ‘What contamination is prcsent and Assessment Software (702) 798-2248 data points. Pregrams includs file
g 1, contour ping,
at what levels? kriging, and variogramanalysis.
The sclection of analytical meth- scouT Joff van Ee A collection of statistical programe
: Muliivariate Statistical Exp A 1t Div. that accept GEO-EAS files for
- ods, laboratory performance, and Afalysts Package USEPA, EMBLLY multvariate analysls.
‘type and level of data review affect (702) 795-2267
abili ) gati ASSESS Jotf Van Ea Systom designed to aasistIn
ﬂlf} probablhty Of fEI]SC ne . ves Assessment of Errors in Exposure Assessment Div. assessment of arror in sampling of
and false positives for both site and Samping of Solis USEPA, EMSL-LY solls. Estimates measuremant
¥ (702) 799-2367 ATor vanance components.
'baCkgm‘.md sampl_es. Presents scatter plats of quality
. N . - control data and eror plots to
+ - Aresiteconcentrations sufficiently nasist in determining :ﬁo
A s y . appropriate ameunt of quality
_\mfferent from backgronnd? prniisiiving
CRIta mvies . I 1 All systers wili run on any IBM compatible PC AT with 640K RAM (minimum}.
.-Sltf:. concentrations must be distin A o o o camendnd.
.guished from background levels to
‘support an ¢valuation of increased
-risk for human health on the basis

of the site contamination. Both sampling

- and analytical designs are considered.

Are all exposure pathways identified and
examined?

All exposure pathways must be identified
and exposare rontes examined. Decisions
concerning exposure pathways primarily
involve identifying and sampling media
of concern. Sampling must berepresenta-

tive.

Are all exposure pathways fully charac-
terized?

The final decision involves the characteri-
- zation of exposure pathways. Sampling

must be representative and satisfy per-
formance objectives determined during

the planning process.” A broad spectum.

analysis must be available in order to
characterize the pathways and avoid false
negatives.

Uncertainty in chemical identification and quanti-
tation is determined based on decisions made during
planning. This analytical data uncertainty affects the
levet of confidence of the final risk assessment.

Using Criterla for Planning and
Assessing Data Useability

Six criteria assare the useability of environmental
data in risk assessments. The criteria are:

« Data sources

+ Documentation

» Analytical methods and detection limits

+ Data quality indicators

+ Datareview

+ Reports to risk assessors.

The manual explains how to use these criteria to
plan data collection efforts that maximize the useability



Highlight 3b
AUTOMATED SYSTEMS TO SUPPORT
: _METHOD SELECTION
SYSTEM CONTACT DESCRIPTION
Llst of Lists W. A, Talllarg An autormated sSorting and
USEPA selection ecfiware package that
Cifice of Water cumantly coniaing 150 methods
(202) 382-7120 and 1,700 analytes, These are
: cross-referonced 1o facilitate
selaction based on required
noeds (e.g., analyte detection
lirnlt, Instrurnent),
Smart Mathod Jehn Mocaring Natural l[anguage expert system
index Qualty Assurancs Dy, | prototypa that provides
USEPA, EMSL-LYV Interactive queries of databases
{202) 735-2110 crose-refetanced by method,
analiyte, and performance
{eatures. .
Geophysical Aldo Maggella An expert systom that suggests
Technigques Advanced Monltoring | and ranks geophysical
Exparn Systam D, tachninues, ingluding soil gas, for
USEPA, EMSL-LYV applicabllity of uze basad on
{202) 798-2254 site-specHic charactetistics.
'EPA Sampling Lewis Publishers A three-volume set of diskettes
and Analysis 1-800-272-7737 and a printed manual provides a
Data Base soarch of sampling and analytical
mathod summaries from a
mant-driven program of 150
EPA-zpproved matheds. The
database can bo searched by
method, analyte, mattix, and
vatious qualfy essurance
considarations,
1AII syetems wiil ruh on any I1BM compatikle PC AT with 640K RAM (minfmum}.
A fixed disk Is recommandead,

of environmental analytical data in baseline risk assess-
ments. Highlight 2 details analytical issnes which im-
pact therisk assessment and describes actions needed to
resolve them, Guidance tools include a Sample Design
Selection Worksheet and a Method Selection Work-
sheet. Step-by-step instructions for using the worksheets
assist the RPM or risk assessor in planning RI sample
collection and analysis to produce data meeting risk as-
sessment needs, Highlights 3a and 3b list automated
systems which may help in this planning, Regional En-
vironmental Services Divisions (ESD) can also provide
assistance, '

ASSESSING ENVIRONMENTAL DATA
FOR USEABILITY

Cond ucting the Data Assessment

Examine the data, documentation, and reports to
determine if performance is within the limits required by
the planning objectives. If no performance objectives

. ha-vt:_ been specxﬁed or the specification is incom-

plete, the minimum acceptable requirements for
the data nseability criterion should be used for the
minimum performance objectives. The manual
presents minimum requirements foreach datausea-

. bility criterion. In evaluating the criteria, perform

the following activities:

» Identify or determine minimum data require-

ments and performance objectives.

+ Determineactual performance compared to ob-
jectives. :

+ Determine and execute any corrective action
required.

Take corrective action when actual perform-
ance fails 1o meet the objectives for data critical to
the risk assessment, Highlight 4 gives several cor-
rective action options for resolving problems with
data not meeting performance requirements,

Highliglﬁ 4

CORRECTIVE ACTION OPTIONS
WHEN DATA DO NOT MEET
PERFORMANCE OBJECTIVES

+ Rafrieve missing information.

+  Resolve technical or procedural problems
by requesting additional explanation or
clarification from the technical team.

+ Request reanalysis of sampla{s) from
extract.

+ Request cbnstrucliun and re-interpretation
- of analytical results from the laboratory or
project chemist.

* Request additionel sample collection and
analysis for site or background
_ characterization.

»  Model potentiel impact on risk assessment
" cedainty using sensitivity analysis to
determine range of effect. :

+  Adjust or impute data based on approved
defauft options and imputation routines.

+  Quallly or reiect data for usé in risk

© assedsment. v




MINIMUM REQUIREMENTS, IMPACT, AND CORRECTIVE

Highlight 5

ACTIONS FOR DATA USEABILITY CRITERIA

DATA USEABILITY

limits {SQLs) and detection
timit for non-detacts

Field conditions for media
and environment
Preliminary repors

MINIMUM IMPACT ON RISK CORRECTIVE
CRITERION REQUIREMENT ASSESSMENT ACTION
1 6.1 Reports To Risk | » Site description * Unableto Request missing
Assessor + Sample design with sampla perform information
jocations ' quantitative risk Perform gualitative
+ Analytical method and assessment risk assessment
detection fimit
» Resaults on per-sample basis,
qualified for anatytical
[imitatione o
« Sample-specific quantitation

5.2 Documeniation

Sample results related to

» Unable to assess

Hequest locations

geographic location exposure idantified
{chain-of-custody records, pathways Rezampling
SOPs, fieid and analytical *» Unable to identify .
records) appropriate
concertration for
exposure units
5.3 Data Sources « Analytical data results for » Potential for false Resampling or
one sample per medium negatives and roanalysis for
per axposure pathway positives critical samples
» Broad spectrum analysis for * Increased
one sample per medium variability in
per exposure pathway exposure
« Field measuremenis data medaling
for media and environment
5.4 Analytical « Routine methods used for +  Unvalidated Reanalysis
Meothod and crlfical samples and precision and Resampling and
Detection Limit chemicals of potential accuracy analysis for critical
. eoncemn + False negatives sampies
« Detection limit less than Documented
20% of concentration of caveats for hon-
concem eritical samples
5.5 Data Review « Correctness of anaiytical * Polantial for false Perform data
raaults reviewad negatives review
or false positivas
= Increased
variability and
bias due to
analytical
process,
caleulation or
transeripton
arrs
5.8 Data Quality « Sampling varlabllity + Unable to Resampling for
Indicators quantified for each analyte quantify ¢ritical samples
« QC samples raquirad to confidence Perform gualitative
identify and quantify levels for risk ageessment
pracision and accuracy uncertainty Parform
« Sampling and + Potential for false quantitative
analytical precision and negafives risk assessment
accuracy quanfified of false positives for non-critical
. samples with
documented
discussion of

potential limitations




Organizing the Data
Assessment

For each performance measure within
an assessment phase, determine whether the
actual performance for the data involved is -
satisfactory, questionable, or unsatisfactory.
The manual includes a worksheet to assist in
applying the useability criteria to the data.
For each criterion, the worksheet requires a
decision to be made: accept, accept with
qualification, or reject the information in-
volved for use in the risk assessment. Record
the justification for each decision on the
worksheet. Highlight 5 summarizes mini-
mutmn requirements for each data useability
criterion, lists its potential impact on the risk
assessment, and identifies corrective actions
that may be taken.

APPLYING DATA TO RISK
ASSESSMENT

The lavel of confidence associated with
the actual data that are obtained affects the
ability to answer the four basic questions
being addressed in the risk assessment proc-
ess, as shown in Highlight 6. The final sec-
tions of the manual provide procedures to be

Highlight 6

UNCERTAINTY IN DATA COLLECTION AND EVALUATION DECISIONS
AFFECTS THE CERTAINTY OF THE RISK ASSESSMENT

followed to determine the level of certainty
for each decision, given the results of the
assessment of performance measures.

Uncertainty results from each of the componentsof

risk assessment, and the results for each component

should be presented with an explicit statement of the
degree of confidence, These measures are the bases for
the estimation of the degree of confidence in the risk as-
sesstnent.

NEED MORE HELP?

Superfund Toxic Integration Coordinators are
located in eachregion. Questionsregarding site-specific
Superfund risk assessment issues should he referred to
the appropriate individuals listed in Highlight 7. The
Toxics Integration Branch, Office of Energy and Reme-

dial Response (OERR), may also be contacted at (202)
475-9486 or FTS 475-9486 for technical information
sources and assistance with this guidance. Porential
sources for technical assistance are Regional ESDs and
Quality Assurance Officers. EMSL/LV maybeasource
for assistance on sampling or statistical issues.

Where to Obtain the Guidanée Manual

Toorderacopyof the manual, callor write toEPA's
Center for Environmental Research at 513-569-7652 or
FTS 684-7562.

Additional copies of this fact sheetcan be obtained
by calling the Superfund Docket 202-382-6940 or FT'S
382-6940, o



‘Hightight 7
REGIONAL TOXICS INTEGRATION COORDINATORS

Reglon Mame and Address - Phone Number

M

Vi

Vil

Vil

* Caller must have FTS 2000. If not, use commercial number.

Sarah Levinson

Waste Management Division (HSS-CAN-7)

EPA Region |
John F, Kennedy Federal Buikding
Boston, MA 02203 .

'Pater Grevalt

Program Support Branch
ERR Division

EPA Region i

26 Federal Plaza

New York, NY 10278

Richard Brunker

Hazardous Waste .
Management Divisicn {3HW13)
EPA Region Il

841 Chestnut Street
Philadelphia, PA 18107

Elmear Akin

Waste Management Division
EPA Region IV

345 Courtland Street, NE
Atlanta, GA 30365

Steve Ostrodka

Technical Support Unit (EHSM-12}
EPA Region V o

230 South Dearbom Strest
Chicago, iL 60604

Jon Rauscher

EPA Region VI (6H-SR}
First Interstate Bank Tower
1445 Hoss Avenue

Datlas, TX 75202-2733

David Crawford
EPA Region VI
726 Minnescta Avenue
Kansas City, KS 66101

Chris Woeis

EPA Regicn VIl (8HWM-SR)
999 18th Stroet, Suite 500
Denver, CO 80202-2405

Gerald Hiatt

Technical Support Section {H-8-4}
Superfund Program

EPA Region IX

1235 Mission Strest

San Francisco, CA 84103

- Pat Cirone -

EPA Region X (ES-098}
1200 Sixth Avenue
Seattle, WA 98101

FTS 833-1504
617-573-9662

FTS 264-8775
212-264-6323

FTS 597-0804
215-597-0804

FTS 257-1586
AD4-347-1586

FTS 886-3011
312-886-3011

FTS 255-2198
214-656-2198

FTS 276-7062"
913-551-7062

FTS 330-7655
303-294-7656

FTS 484-1914

_ 415-381-8917

FTS 309-2138
206-442-1597




