ANSI/HPS N13.59-2008

American National Standard

Characterization in Support of Decommissioning
Using the Data Quality Objectives Process

Approved: July 3, 2008

American National Standards Institute, Inc.

Documents

Document Sharing Hub

Copyright Health Physics Society
Provided by IHS Markit under license with HPS Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: HPS N13.59 2008


http://www.avadocuments.com/doc/hps-n13-59-2008
http://www.avadocuments.com/doc/hps-n13-59-2008

ANSI/HPS N13.59-2008

Published by

Health Physics Society
1313 Dolley Madison Blvd.
Suite 402

McLean, VA 22101

Copyright © 2008 by the Health Physics Society.
All rights reserved.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise,
without prior written permission of the publisher.

Printed in the United States of America

; Documents

Document Sharing Hub

Copyright Health Physics Society
Provided by IHS Markit under license with HPS Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: HPS N13.59 2008


http://www.avadocuments.com/doc/hps-n13-59-2008
http://www.avadocuments.com/doc/hps-n13-59-2008

ANSI/HPS N13.54-2008

This standard was consensus-balloted and approved by the ANSI-accredited HPS N13 Committee on

March 14, 2008. At the time of balloting, the HPS N13 Committee had the following membership:

Chairperson

American College of Occupational and Environmental Medicine
American Industrial Hygiene Assoc.

American Iron and Steel Institute

American Mining Congress

American Nuclear Insurers

American Nuclear Society

Conference of Radiation Control Program Directors

Council on lonizing Radiation Msmts & Standards (CIRMS)
Council on Radionuclides and Radiopharmaceuticals, Inc. (CORAR)
Health Physics Society

Institute of Electrical and Electronic Engineers

National Council on Radiation Protection and Measurements
Nuclear Energy Institute

Paper, Allied-Industrial, Chemical & Energy Workers Union (PACE)

U.S. Department of Commerce
U.S. Department of Energy

U.S. Department of Defense
U.S. Environmental Protection Agency

U.S. Nuclear Regulatory Commission
U.S. Navy

Individual Member

Individual Member

Individual Member

Individual Member

Individual Member

Individual Member

Individual Member

Individual Member

Tracy lkenberry

Bryce Breitenstein
Irene Patrek

Anthony LaMastra
Scott C. Munson

Bob Oliveira

Nolan E. Hertel

Shawn Seeley

Chris Soares

Leonard Smith

Sandy Perle

Lou Costrell
Constantine Maletskos
Ralph L. Andersen
Mark Griffon

Dave Ortlieb (alternate)
Timothy F. Mengers
Janna P. Shupe (alternate)
Robert Loesch

Joel Rabovsky (alternate)
Dr. John Esterl

Mike Boyd

Bonnie Gitlin (alternate)
Donald A. Cool

Cdr. Brendan Glennon
John A. Auxier

Tracy lkenberry

Ronald L. Kathren
Joseph P. Ring

L. Max Scott

Kenneth Swinth

A. N. Tschaeche
Toshihide Ushino

Documents

Document Sharing Hub

Copyright Health Physics Society
Provided by IHS Markit under license with HPS
No reproduction or networking permitted without license from IHS

Full document details: HPS N13.59 2008

Licensee=/, User=,
Not for Resale,


http://www.avadocuments.com/doc/hps-n13-59-2008
http://www.avadocuments.com/doc/hps-n13-59-2008

ANSI/HPS N13.59-2008

The Health Physics Society Standards Committee Working Group responsible for the development of this
standard had the following members:

Dr. Eric W. Abelquist, Chair
Oak Ridge Institute for Science and Education

Joseph J. Adler
TLG Services, Inc.

Dr. Armin Ansari
Centers for Disease Control and Prevention

Dr. Shih-Yew (SY)
Chen Argonne National Laboratory

David Fauver
Babcock Services

Dr. Nancy Hassig
Pacific Northwest National Laboratory

Lt. Col. Kevin Martilla
U.S. Air Force

Duane Schmidt
U.S. Nuclear Regulatory Commission

Dr. Joseph Shonka
Shonka Research Associates, Inc.

Documents

Document Sharing Hub

Copyright Health Physics Society
Provided by IHS Markit under license with HPS Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: HPS N13.59 2008


http://www.avadocuments.com/doc/hps-n13-59-2008
http://www.avadocuments.com/doc/hps-n13-59-2008

ANSI/HPS N13.59-2008

Contents
o] (=111 o] o SRS vii
LI T 1o Yo [1 o (o] o P 1
R U T3 0T 1= USSP 1
LIS oo ] o 1= TSSOSO 2
D22 0 T I = 11T ) SO PRER 2
D BT o 1= Yo oA o] o I U 7= o RS 2
BT o= T o I Y 0 S R 2
3.0 Data Quality Objectives for Characterization ..............oooiuiii i 4
T I I T T N o o T =PSRRI 4
3.2 Characterization Data NEEAS ...........uuiiiiiiii et e e e s e e e e e e s nnnreee e e e e e anns 5
4.0 Characterization Survey Design: Application of the DQO Process .........ccccceeiieiiiieiiiii s 8
4.1 Characterization Survey Design ConsSiderations ...........occ.eeiiiiiiiiiiiiie e 8
4.1.1  Use of Historical Site Assessment Data ............cccoeiiiiiiiiiii e 8
4.1.2 Graded Approach to Characterization ..............ccc.eeiiiiiiiiiiiiee e 9
4.1.3 Characterization Data Used for Final Status SUrveys .........ccccccoviiiiinii e 10
4.1.4 Characterization Data Used for Dose or Risk Assessment ...........cccoceeiiiiinec e 10
4.1.5 Characterization Data Used for Surrogate Ratio Development ............ccccceeiiieiinnneen. 11
4.2 Judgmental and Probability-based Sampling Approaches ..........ccccccveiiiieeiiiine et eeeeee 1"
4.3 Examples of Characterization Survey Designs Using DQOS ..........ccooceiiiiriiiieiiie e 12
4.3.1 Example 1: Characterization Data Used to Facilitate Final Status Survey Design ......... 12
4.3.2 Example 2: Area and Depth of Building Surfaces Requiring Remediation ..................... 14
4.3.3 Example 3: General Extent of Contamination in Soil ..., 16
5.0 Characterization SUIVEY Prer€qUISItES..........cccuuiiiiiii et e e e e e s ebae e e e e e 17
5.1 Worker QUAlIfICAtIONS ........ociiiiiii et e et e e e st e e s e e e ennae e e anna e e e e nnnaees 17
5.2 Health @nd SAfely ......ooiiiiiie et 17
5.3 Access Agreements and SUDCONTIACES ..........cueiiiiiiiiii i 17
6.0 Characterization SUIVEY ProCeAUIES .........ccoiiiiiii et 18
6.1 INAOOT SUINVEY ACHIVITIES ....eeiiie i e e e e e e e e e e e st reeeeaaeeeeaans 18
6.1.1  SUIMACE SCANMING ... .eeiii ittt e e e st e e e s aneeeas 18
6.1.2 Direct Measurements of Surface ACHVItY ..........ccooviiiiiiiiii e 18
6.1.3  Other Media SampPliNg ........oiiiiiiiiie ettt e et e e e s e e e saaae e e snnsreeeeannees 18
Tt I S = Vo [ = 1T T T == £ SRS 19
6.2 OULAOOr SUIVEY ACHVITIES ...eeieiieii ettt e e e e e e e e e e e e e st e e e e e e e e sesnrneeeaeeeeaaans 19
6.2.1  SUIMACE SCANMING.......eiiiiiieiiie et e et e e e e nbe e e s aaeee s 19
6.2.2 SOl SAMPIING ..o a e e e e e e aaraees 19
6.2.3 Other Environmental Media Sampling .........cccoiciiiiiiiiiiieiie e 20
D S S ¥ Vo | = o T == SRS 20
7.0 Characterization Survey Instrumentation and Laboratory Analyses ...........ccoccoeeeeviiiieeeiiine e 20
7.1 Survey INStrument DQIOS .......ouuiiiiiiiiiee et s 20
7.2 Conventional Survey Instrumentation ..............ooeiiiiii e 21
7.3 Scan MDC CONSIAEIAtiONS ........ueiiiiiiiiie ittt et e s e st e e s sata e e e s snsaeeeeansaeeeesseaeesansaeeas 21
7.4 Advanced/Specialized INStrumentation ..............oooiiiiiii s 21

y Documents
Document Sharing Hub
Provced by IHS Viarkt ander icanse with HPS Licensee=, User-,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: HPS N13.59 2008


http://www.avadocuments.com/doc/hps-n13-59-2008
http://www.avadocuments.com/doc/hps-n13-59-2008

ANSI/HPS N13.54-2008

7.5 Laboratory ANGIYSES. ... ...uuuiiiiiee ittt e e e e e e e e e e e e e e e e e e e e n——————raaaeeeanraaraaaaeaaaaan 23
8.0 Development of a Characterization Plan ..............coooi e 23
9.0 Data QUAliItY ASSESSIMENT. ........eiiiiiiiiii ettt e e e e e e e s b e e e e sbbe e e e aae e e e e anbeeeeennee 24
10.0 Characterization REPOIS ..........ooiiiiiiiiie e e e e e e e e et re e e e s e anbeaeeeeeeas 25
O o = (= (=T (oY S RSPRROE 26
Appendix A Common Survey Instruments Used for Characterization...........cccocccveeiiieie e, 28
Appendix B MARSSIM Overview and TermiNOIOQY ..........ccuiiicuiiirieieeeieiiiieieeee e e e sesiraeee e e e e s e ssnnssaeeeaeesenas 30

y Documents

Document Sharing Hub

Copyright Health Physics Society
Provided by IHS Markit under license with HPS Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: HPS N13.59 2008


http://www.avadocuments.com/doc/hps-n13-59-2008
http://www.avadocuments.com/doc/hps-n13-59-2008

ANSI/HPS N13.59-2008

Foreword
(This foreword is not a part of American National Standard HPS N13.59-2008)

This American National Standard provides guidance for performing characterizations of land areas and
structures in support of decommissioning. This standard recommends that the data quality objectives
process be used in the design and implementation of characterization surveys. It is expected that when
the ultimate objective of decommissioning is site release, characterization and final status survey design
should be coordinated. The Multiagency Radiation Survey and Site Investigation Manual (MARSSIM) was
published in December 1997. Since its release, MARSSIM users have sought guidance specifically
geared to the design of characterization surveys. This standard addresses that need and provides a
technical approach for designing characterization surveys in support of decommissioning using the DQO

process.
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AMERICAN NATIONAL STANDARD

ANSI/HPS N13.59-2008

Characterization in Support of
Decommissioning Using the Data
Quality Objectives Process

1.0 Introduction

Characterization is a fundamental aspect of
decommissioning projects. The radiation survey
and site investigation process described in the
Multiagency Radiation Survey and Site
Investigation Manual (MARSSIM) describes the
six steps of this process as site identification,
historical site assessment, scoping survey,
characterization survey, remedial action support
survey, and final status survey (MARSSIM
2000). Characterization surveys are performed
for a variety of purposes, such as providing
information to estimate the extent of building
surfaces and soil that exceeds the release
criteria and therefore requires some amount of
cleanup and to determine disposal options for
materials that are removed from a facility.
Characterization surveys are generally the most
comprehensive of all survey types and generate
the most data (NRC 2006). Thus, character-
ization data are essential for the proper planning
of remedial activities.

Conversely, insufficient characterization data,
often due to invalid assumptions in the initial
planning, can result in unexpected and
unplanned costs for a decontamination and
decommissioning (D&D) project. To minimize
the total costs of characterization surveys,
planning and execution of a characterization
survey should be thought of as a continuing
process or iteration in which the data from the
characterization effort are studied to confirm that
assumptions are met. For example, the
characterization effort is complete when the
average, distribution, range, and/or the
uncertainty in the estimate of surface and soll
contamination that exceed the release criteria
fall within acceptable uncertainties. Many
characterization surveys fail to achieve their
objectives because the initial assumptions that
are made are invalid and remain untested,
resulting in unquantified uncertainties. The
uncertainties inherent in  characterization
surveys can be managed using the data quality
objectives process.

1.1 Purpose

“This standard serves as a guide to
characterization by providing the technical

approach for designing a characterization survey
for a specific use of the data (e.g., to make
decommissioning  decisions  with  known
confidence). The decisions and confidence
bounds are developed using the Data Quality
Objectives (DQO) process. Using the DQO
process to plan characterization focuses the
user on the objective of characterization:
clarifying the characterization data needs to
satisfy the objective.

A common deficiency in characterization plans
developed to date has been the lack of a
structured process to identify all of the
characterization objectives/decisions required to
complete decommissioning. A phased approach
to characterization has been used and will
continue to be used in the future. However, in
the past, continuing, or phased, characterization
has often been required to satisfy emerging
decision requirements that could have been
addressed more efficiently during the initial
characterization effort if a comprehensive effort
to determine all characterization decisions had
been undertaken. This standard does recom-
mend a phased approach, when appropriate, but
in a more prospective manner. For example, one
objective may be to determine the radionuclide
mixture in a building sump that is not accessible
during initial characterization. The objective
would be clearly described in the character-
ization plan through the DQO process and this
future characterization work incorporated into
the overall decommissioning project schedule.

Focusing on the decision rules, rather than
“‘defining the nature and extent of contami-
nation,” avoids the characterization phase’s
becoming a “fishing expedition” with no end in
sight. By focusing on the decisions that need to
be made, it is possible to objectively stop the
characterization phase once sufficient data have
been collected to make the decisions that need
to be made at the level of confidence required
by the decision makers. The goal is not to know
everything about the site; the goal is to have
only those data necessary to select between
alternative paths of future action. Decisions lay
out those actions and the action levels (e.g.,
release criteria) for selection among alternative
actions. This focuses the characterization,
provides the quality criteria for the data
collection, and defines when characterization
may be stopped. Laying out the decisions and
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specifying the action levels are done during
planning, before any data are collected.

1.2 Scope

This standard provides guidance for performing
characterizations of land areas and structures in
support of decommissioning. In this context,
land areas generally refers to environmental
media such as soils, surface and ground water,
and vegetation; structures typically refers to
building construction materials. It is expected
that when the ultimate objective of
decommissioning is site release, character-
ization and final status survey design should be
coordinated. Therefore, users of the MARSSIM
or other final status survey protocols can use
this standard for its technical approach to
designing a characterization survey for a specific
objective.

The scope of this standard is geared toward
radiological characterization. However, if non-
radiological contaminants (e.g., asbestos, poly-
chlorinated biphenyls (PCBs), lead, mercury,
arsenic) are potentially present, it is beneficial to
integrate  radiological and non-radiological
characterization activities. A useful reference for
non-radiological characterization activities is
ASTM E 1527-05.

It is outside the scope of this standard to discuss
all of the instruments, tools, and procedures
currently available to support characterization
activities. This standard does not apply to the
release of materials and equipment. Similarly, it
is outside the scope to address emerging
characterization technologies. Rather, this
standard endorses any and all instruments,
tools, and procedures that effectively achieve
the particular characterization objective. In this
regard, the standard serves to focus the user on
preparing a characterization survey plan based
on the DQO process, drawing on specific
instruments, tools, and procedures as needed.

2.0 Definitions

The definitions and terms contained in this
standard, or in other American National
Standards referred to in this document, are not
intended to embrace all legitimate meanings of
the terms. They are applicable only to the
subject treated in this standard.

2.1 Specific Word Usage

The word shall is used to denote a requirement,
the word should is used to denote a
recommendation, and the word may is used to
denote permission, neither a requirement nor a
recommendation. To conform to this standard,
all survey activities and documentation shall be
performed in accordance with its requirements,
but not necessarily with its recommendations.

2.2 Specific Terms

As Low As Reasonably Achievable (ALARA):
An approach to radiological safety to manage
and control exposures to levels that are as low
as reasonable, considering social, technical, and
economic factors.

Background radiation: Radiation from
naturally occurring radioactive materials that
have not been technologically enhanced (i.e.,
not increased by or as a result of past or present
human practices, e.g., oil and gas production
pipe scale and phosphate industry wastes),
cosmic and cosmogenic sources, and global
fallout.

Background reference area: A geographical
soil area or structure surface area (i.e., building
construction material) from which background
radiation levels and radionuclide concentrations
can be obtained and used for comparison to the
radiation and radioactivity measurements per-
formed in areas being surveyed. The distribution
and concentration of radiation levels and
radionuclide concentrations, as well as physio-
chemical properties, in the background
reference area should be similar to those in the
surveyed area (site) had the surveyed site never
been contaminated.

Calibration source: Radioactive material that
has been characterized by, and is traceable to, a
recognized standards or testing laboratory, such
as the National Institute of Standards and
Technology (NIST), for its radiological properties
(e.g., particle emission rate). The calibration
source is used for calibration of survey
instruments and measurement systems.

Check source: A radioactive source, not
necessarily calibrated, that is used to confirm
the continuing satisfactory operation of a survey
or measurement instrument.
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Data Quality Objectives (DQO) process: A
planning tool that promotes the effective use of
resources and increases the likelihood of
efficiently collecting appropriate and useful data.
DQOs are qualitative and quantitative state-
ments derived from the outputs of the DQO
process that 1) clarify the objective, 2) define the
most appropriate types of data to collect, 3)
determine the spatial boundaries and practical
constraints on collecting the data, and 4) specify
tolerable limits on decision errors that will be
used as the basis for establishing the quantity
and quality of data needed to support the
decision. DQOs ensure that the type, quantity,
and quality of the survey data used in decision
making are appropriate for its intended use, at
the same time promoting efficient use of
resources by eliminating unnecessary, dupli-
cative, or overly precise survey data.

DCGL: Acronym for derived concentration
guideline level, a radionuclide-specific surface or
volume residual radioactivity level that equates
to the decommissioning release criterion and is
derived through various exposure pathway
scenarios.

Energy dependence: A change in instrument
response with respect to varying radiation
energy. The efficiency of many survey and
measurement instruments varies as a function of
photon or particle energies.

Graded approach: The process of ensuring that
the level of detail or magnitude of resources
applied to an item or work is commensurate with
the intended use of the results and the degree of
confidence needed in the quality of the results.

Guideline: Level of radioactivity or radiation
presented in terms of ambient radiation, surface
activity, and radionuclide concentration in soll
that represents the decommissioning release
criterion.

Guideline unit: Unit of measure for
measurement and sampling data that is
consistent with the unit used for the applicable
guideline, limit, or release criterion. Guideline
units include Bg/cm? (or dpm/100 cm?) for
surface activity and Bq/g (or pCi/g) for
radionuclide concentrations in soil.

Hot spot: A general term that refers to an area
of elevated contamination or radiation that 1)

ANSI/HPS N13.59-2008

exceeds the average guideline level or 2) is
markedly greater than the general contamination
or radiation level.

Instrument efficiency, ¢: Ratio of the
instrument net count rate and the surface
emission rate of a source under specified
geometric conditions. For a given instrument,
the instrument efficiency depends on the
radiation energy emitted by the source and the
geometry between the detector and the source.
Instrument efficiency is a 2m value (i.e., based
on surface emission rate, not activity) and shall
only be used in surface activity determinations
when multiplied by a surface efficiency to yield a
411 value of total efficiency.

Minimum detectable concentration (MDC):
The lowest activity concentration that can be
detected with specific confidence for a given
instrument and specific measurement
procedure. The MDC is usually specified as the
lowest activity concentration that can be
detected with 95% confidence (i.e., 95% of the
time a given instrument and measurement
procedure will detect activity at the MDC). Note
that the term MDC applies to both activity
present on a surface and to activity within a
volume of a material.

Quality assurance (QA): An integrated system
of management activities involving planning,
quality control, quality assessment, reporting,
and quality improvement to ensure that
radiological survey or measurement data meet
defined standards of quality with a stated level of
confidence.

Quality control (QC): The overall system of
technical and procedural activities that
measures the attributes and performance of a
process, item, or service against defined
standards to verify that they meet the stated
requirements, such as those established by the
regulator.

Quality system: A structured and documented
management system describing the policies,
objectives, principles, organizational authority,
responsibilities, accountability, and implemen-
tation plan of an organization for ensuring quality
in its work processes, products, and services.
The quality system provides the framework for
planning, implementing, documenting, and
assessing work performed by the organization
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and for carrying out required quality assurance
and quality control activities.

Radiologically controlled area (RCA): An
area that requires physical or administrative
controls for purposes of protecting individuals
from exposure to specific levels of radiation and
radioactive materials.

Radiological work permit: A work control
document that identifies radiological conditions,
establishes guidelines for workers’ protective
clothing and dosimetry and monitoring require-
ments, and contains specific approvals for
radiological work activities.

Removable surface contamination: Radio-
active material that can be removed from
surfaces by nondestructive means, including
casual contact, wiping, or washing. It does not
include radioactive material that is fixed and
requires physical abrasion of the surface by
scabbling or other physical means to remove the
radioactive material.

Surface efficiency, &: Ratio between the
number of particles of a given type emerging
from a given surface per unit time (surface
emission rate) and the number of particles of the
same type released within the source per unit
time. The surface efficiency is nominally 0.5 but
may be increased by back-scattered radiation
and reduced by self-absorption.

Surface emission rate: The number of particles
of a given type (i.e., alpha, beta, or gamma)
emerging from a given face of a source (or
surface) per unit time.

Total surface contamination: Radioactive
material present on a surface that includes both
removable and non-removable components.

3.0 Data Quality Objectives for
Characterization

3.1 DQO Process

The U. S. Environmental Protection Agency
(EPA) has developed a systematic planning
process for data collection. This process focuses
on the decision that would be supported by the
data—so that only those data required for
previously identified decisions would be

collected, ensuring that the right quality and
quantity of data are collected to make a specific
decision. This systematic planning process is
called the Data Quality Objectives (DQO)
process.

The DQO process, and the EPA orders and
federal regulations that mandate a Quality
System, are described in EPA’s guidance
document Guidance for the Data Quality
Objectives Process (EPA 2000a). The document
addresses all environmental data operations,
from initial characterization to final cleanup and
release.

The application of the DQO process ranges from
a formal quantitative approach to an informal
qualitative approach. Either way, it provides a
good method for formally determining character-
ization objectives, analyzing data requirements,
presenting and discussing these requirements
with decision makers and/or other stakeholders,
and documenting the final decision criteria. This
standard supports a flexible approach to the
application of the DQO process.

The seven-step DQO process is described as
follows (EPA 2000a).

Step 1: State the Problem. In this step, the
planning team is assembled and they develop a
concise description of the problem. For instance,
the team may develop a site conceptual model
of the environmental hazard or issue to be
investigated.

Step 2: State the Decision(s) that need to be
made. The goal of this step is to define the
questions that the study will attempt to resolve.
For example, study questions might be “Are
contaminants present in soil and sediment at the
site that exceed appropriate release criteria?”
and “What is the volume of soil that requires
disposal as low-level waste?” Decision
statements are then developed, and multiple
decisions are organized into a decision logic
diagram where each branch terminates in an
action statement or set of actions that must be
undertaken to resolve the problem.

Step 3: State the Inputs to the Decision(s). The
purpose of this step is to identify the information
inputs that are required to address each
decision statement. In this step, sources of
information in addition to the data that will be
collected are identified. Often during this step,
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the type of data originally planned for collection
is shown not to be the type of data that will
resolve the decisions in the decision logic from
Step 2. During this step, the Action Level (i.e.,
the cut-off value for taking one action versus
another, e.g., the release criteria) is identified.
Often, the Action Level is a result of negotiation,
a consensus among technical experts and
regulators, and requires outside information.

Step 4: State the Boundaries for the Decision(s).
In this step, spatial, temporal, and practical
boundaries to the problem are set. This helps
narrow the problem and better define exactly
what data are required. What is the size of the
area to be surveyed? What grid sizes should be
used for the survey? In statistical terms, the
target population is defined, along with any
subpopulations about which separate decisions
must be made.

Step 5: State the Decision Rule(s). This is the
point at which the discussion switches from the
qualitative issues discussed in Steps 1 to 4 and
moves to a more quantitative level. A statement
is made on how the data that will be collected
will be used to decide between alternative
actions. The form of the decision rule is: If
(condition X were shown to exist), then (action Y
should be taken). As part of the condition, the
parameter of interest is specified (e.g., the
mean, median, range, minimum, maximum, a
proportion, etc.), along with the value(s) at which
action will be taken (e.g., the release criteria).
The decision rule must be very specific.

Step 6: State the Acceptable Error Tolerances.
In this step, the basis for saying “how good” the
decisions (and hence the data) need to be is
negotiated and decided upon by the stake-
holders involved in the DQO process. Is it
sufficient to be within + 5 pCi of the true mean
except for a 5% chance? Or is it sufficient to be
within £ 100 pCi and have a 30% chance of
being outside the upper or lower bounds on the
estimate? In some cases the acceptable errors
may be prescribed by the regulator, and in other
cases it may be a judgment call by the DQO
participants—but in either case, it is at the
essence of the DQO process. Given the
uncertain nature of sampling data, the actual
error is never known, or even whether an error
had been made. However, a sampling plan can
be designed that limits errors to stated limits,
provided assumptions are correct. If no level of
error is acceptable, then the sampling plan will

ANSI/HPS N13.59-2008

necessarily require collection of a 100% sample
and use of equipment that is accurate
essentially 100% of the time.

Step 7: Optimize the Sampling Design.
Whereas Steps 1 to 6 are input steps to the
DQO process, Step 7 is the output step. Once
all the inputs are provided, a team
knowledgeable in statistical sampling designs
and statistical tests can use all the information
provided in Steps 1 to 6 to come up with a
sampling design. This design specifies the
number of samples, location and timing of
samples, type of samples, type of measurement
and collection equipment, and scanning versus
sampling, among others.

3.2 Characterization Data Needs

Traditionally, data needs for characterization are
stated in terms of objectives. The DQO process
requires thinking of data needed to make
decisions versus data needed to meet
objectives. This paradigm shift makes it possible
to put quality requirements on the data. To
design a sampling plan to meet objectives
requires criteria for when objectives are met.
Criteria for meeting objectives are comparable to
a decision rule. However, the decision rule goes
one step further and identifies the actions to be
taken. The DQO process goes one step further
and asks the consequences of making incorrect
decisions, which forces the decision maker to
think about how different errors in data can arise
and how these data errors can lead to decision
errors.

Since characterization planning comes at the
beginning of a decommissioning project, it is
easy to group several objectives together and
not be rigorous in thinking about how decisions
will be made based on the data that are
collected. Any effort that can be made during the
planning stage to identify separate data needs
and potential decision errors will make working
through the DQO steps easier. When potential
data errors are identified, the final sampling plan
must specify the quality of instruments or
number of samples required to eliminate those
data errors that lead to unacceptable decision
errors.

Some examples of characterization decisions
and the processes that the data support include
1) deciding whether the extent of contamination
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