<EPA

United States Office of Environmental EPA/240/R-02/009
Environmental Protection Information December 2002
Agency Washington, DC 20460

Guidance for Quality
Assurance Project Plans

EPA QA/G-5



FOREWORD

This document, Guidance for Quality Assurance Project Plans, provides guidance to EPA
employees and other organizations involved in developing Quality Assurance (QA) Project Plans
that address the specifications listed in EPA Requirements for QA Project Plans (QA/R-5) (May
2001). It replacesall earlier versions of this guidance in their entirety including the version dated
February 1998 (EPA/600/R-98/018).

This document does not impose legally binding requirements on EPA or the public and may
not apply to a particular situation, based on the circumstances. EPA retains the discretion to adopt
approaches on a case-by-case basis that differ from this guidance where appropriate. Interested
parties are free to raise questions about the recommendations in this document and the
appropriateness of using them in a particular situation, and EPA and other parties should consider
whether the recommendations in the document are appropriate for the particular situation. EPA
may periodically revise this guidance without public notice.

EPA works every day to produce quality information products. The information used in
these products are based on Agency processes to produce quality data, such as the quality system
described in this document. Therefore, implementation of the activities described in this document
is consistent with EPA’s Information Quality Guidelines and promotes the dissemination of quality
technical, scientific, and policy information and decisions.

This document is one of the U.S. Environmental Protection Agency Quality System Series
documents. These documents describe the EPA policies and procedures for planning,
implementing, and ng the effectiveness of the Quality System. This document isvaid for a
period of up to five years from the official publication date. This document will then be reissued
without change, revised, or withdrawn from the U.S. Environmental Protection Agency Quality
System Series documents. Questions regarding this document or other Quality System Series
documents should be directed to the Quality Staff at:

U.S. EPA

Quality Staff (2811R)

1200 Pennsylvania Avenue, NW
Washington, D.C. 20460

Phone: (202) 564-6830

Fax: (202) 565-2441

E-mail: quality@epa.gov

Copies of the Quality System Series documents may be obtained from the Quality Staff directly or
by downloading them from its Home Page:

www.epa.gov/quality
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CHAPTER 1
INTRODUCTION

Many activities involve developing a QA Project Plan: modding projects, geospatia
information projects, projects soldy using existing information, and those involved with the collection of
new information, e.g., the sampling and anadysis type of project. This document, Guidance for Quality
Assurance Project Plans, is acompanion document to the specifications listed in EPA Requirements
for QA Project Plans (QA/R-5) (May 2001) and in the EPA Quality Manud. It iswritten with
additiond details, suggestions, and examples to help step a user through the QA Project Plan
development process. Thefirst chapter answers frequently asked questions. The second chapter
focuses primarily on the twenty-four elements of a QA Project Plan asthey pertain to abasic
environmentd data collection activity, whether aresearch project or abasic monitoring project. The
third chapter focuses on the use of existing information when developing a QA Project Plan.

Although reference to moddling and geospatid projects will be made below, the reader is
referred to the following guidance documents available on the EPA qudity website. See Guidance on
QA Project Plans for Modeling (EPA/QA G-5m) (EPA, 2002¢) and Guidance on Geospatial Data
Quality Assurance Projects (EPA/QA G-5q) (EPA, 2002d).

1.1 AN OVERVIEW OF QUALITY ASSURANCE PROJECT PLANS

What isa QA Project Plan? A QA Project Plan describes the activities of an environmental
data operations project involved with the acquisition of environmenta information whether generated
from direct measurements activities, collected from other sources, or compiled from computerized
databases and information systems.

What isthe purpose of the QA Project Plan? The QA Project Plan documents the results
of aproject’ stechnica planning process, providing in one place aclear, concise, and complete plan for
the environmental data operation and its quaity objectives and identifying key project personnd.

What isthe difference between a Quality Management Plan and a QA Project Plan? A
Quadlity Management Plan describes an organization’s quality system, i.e., its systematic gpproach to
qudity assurance, while a QA Project Plan describes the necessary QA procedures, quaity control
(QC) activities, and other technicdl activities that will be implemented for a specific project or program.

May | combine a Quality Management Plan and a QA Project Plan into one
document? Yes. With permisson of the QA Manager of the organization sponsoring the work, these
two documents may be combined into a single document for smal programs, grants, and contracts.
The combined document should address satisfactorily dl the elements of both documents.
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What arethe benefits of a QA Project Plan? The benefits of a QA Project Plan areto
communicate, to dl parties, the specifications for implementation of the project design and to ensure
that the qudity objectives are achieved for the project. 1t does not guarantee success every time, but
the prospects are much higher with a QA Project Plan than without one.

Up-front planning diminates gpproaches that do not work well (or not & al), which has the
potentiad to reduce the cost of lost time and rework. Implementation as prescribed, with appropriate
QC practices employed, increases efficiency and provides for early detection of problems, either in the
field or in the laboratory. Thisagain can save time and money from the rework and enable the ability to
make decisons more expeditioudy. For example, following cdibration procedures will help to assure
the credibility and usability of data generated by laboratory instruments.

When should a QA Project Plan be prepared? A QA Project Plan is prepared elther as
part of or after the project planning process. But in al cases, the QA Project Plan should be completed
and approved before the project is Sarted.

Why am | writing a QA Project Plan? Itis EPA policy that al work funded by EPA in
which environmenta data will be collected, evauated, used, or reported (including the use of existing
data and modeling), or which involves the design, construction, and operation of environmenta
technology, have approved QA Project Plans, or equivalent documents as defined by the funding
organization's Quadity Management Plan, qudity manud, or smilar qudity sysem decription. This
policy appliesto al EPA-funded work, whether the project is an intramura project, or whether itisan
extramurd project EPA isfunding through a grant, contract, or other financial ass stance agreement.
EPA’s Quality System is based on an American Nationa Standard [ Specifications and Guidelines for
Quality Systems for Environmental Data Collection and Environmental Technology Programs
(E4-1994)]. Thisisdescribed in EPA Order 5360.1 A2, Policy and Program Requirements for the
Mandatory Agency-wide Quality System, (EPA, 2000e), and is caled the Order.

How do | develop a QA Project Plan? The following isabrief summary of the process

1 Find out what needs to be done, based on what is known about the Site or Stuation.

2. Assemble a project team with the necessary expertise.

3. Plan what can be done, or what will be done to obtain data of known qudlity that are
good enough to support the decisions to be made or the study questions to be
answered.

4, Write the QA Project Plan.
5. Submit the QA Project Plan for peer review, input, and gpprovd, revising it as needed.
6. Didtribute the approved QA Project Plan to dl pertinent individuds involved with the

project.
7. Begin work while implementing the plan, but remember to:
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. document any changes in the QA Project Plan,
. get re-gpprova before initiating the change, and then
distribute the updated verson.

12 EPAPOLICY

Wherecan | find EPA’spolicy for QA Project Plans? You can find EPA’s policiesand
other tools and guidance on the Qudity Staff’s web site, www.epa.gov/quality. EPA Order 5360.1
A1, EPA Quality Manual for Environmental Programs (EPA, 20004), (Quaity Manua) contains
the interna EPA policies. EPA policiesfor non-EPA organizations are defined in the Federd
procurement and financid assstance regulations for each type of extramura agreement.

Should a QA Project Plan be approved beforework begins? Yes All work involving the
collection or use of environmenta data, by or on behalf of EPA, isto be done with an approved QA
Project Plan. This policy appliesto work performed by or on behaf of EPA. A QA Project Plan
should generdly be approved before any environmenta data collection operation Sarts. Examples of
exceptionsinclude:

. circumstances warrant immediate action to protect human health and/or the
environment, or
. operations are conducted under police powers.

Advance gpprova ensuresthat al of the planning steps, including connecting actions with
needs, are completed. Clear documentation increases the likelihood that the project will achieveits
intended results. If the plan is not approved before work begins, a stop-work order may be issued.

What hasto gointo a QA Project Plan? For EPA projects, see Chapter 5 of the Qudity
Manud. For extramural work, see the EPA specificationsin EPA Requirements for QA Project
Plans (QA/R-5) (EPA, 2001a). EPA dlowsflexihility in the actud contents of the QA Project Plan
depending on the kind of work being proposed, the intended use of the data, and therisk involved in
using inadequate data for the project. The content isalso discussed in

Wherecan | get information on the graded approach to QA Project Plan contents?
The term “graded approach” appearsin the Qudity Manua where it states that the level of detall in the
quaity management plan should be “based on a common sense, graded approach that establishes QA
and QC activities commensurate with the importance of the work, the available resources, and the
unique needs of the organization.” In referring to the QA Project Plan, the Qudity Manud States that
EPA organizations may tailor these QA Project Plan specificationsin their own implementation
documents to better fit their specific needs. Therefore, consult with the project officer or QA Manager
regarding the application of the graded approach to your project.
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When should | revise my QA Project Plan? When changes affect the scope,
implementation, or assessment of the outcome, the plan is revised to keep project information current.
The Project Manager, with the assstance of the QA Manager, determines the impact of any changes
on the technical and quality objectives of the project.

For long-term projects, such as multi-year monitoring programs, the QA Project Plan is
reviewed annudly by the Project Manager to determine the need for revision.

When should | submit arevised QA Project Plan for review? When a subgtantive change
is warranted, the originator of the QA Project Plan revises the plan to document the change, and then
submits the revised plan to the gpproving authority. Implement the change only &fter the revison has
been approved. Send the revised plan to al theindividuas cited in the digtribution list.

How longisa QA Project Plan kept after the project ends? Document retention should
comply with the gpproving organization's specifications first, and the specifications of the organization
performing the work second.

1.3 CONTENT OF A QA PROJECT PLAN

What isgenerally contained in a QA Project Plan? The QA Project Plan isdivided into
four basic ement groups. Project Management; Data Generation and Acquisition; Assessment and
Overdght; and Data Vaidation and Usability. Each group conssts of standard dements, 24 in all, that

pertain to various aspects of the project. These eements are discussed in

A QA Project Plan that addresses the basic dements will define and describe the following:

. who will use the data;

. what the project’ s goal s/objectives/questions or issues are;

. what decision(s) will be made from the information obtained,

. how, when, and where project information will be acquired or generated;

. what possble problems may arise and what actions can be taken to mitigate their
impact on the project;

. what type, quantity, and quality of data are specified,

. how “good” those data have to be to support the decision to be made; and

. how the datawill be analyzed, assessed, and reported.

What if some of the 24 elements do not apply? QA Project Planswill vary in their leve of
complexity, based both on the nature of the work being performed (such as the collection of new data
or the use of previoudy collected information), available resources, and the intended use of the data
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Following the principle of the graded gpproach, if an eement is not gpplicable, then indicate why it is
not relevant.

Can additional information be specified beyond the standard 24 elements? The
organization Sponsoring or overseeing the work may specify additiond information to clarify project-
gpecific information.

If thisinformation is documented in other places, do| rewritethat information into this
QA Project Plan? Referring to existing documents can reduce QA Project Plan preparation and
review time and length. Any documents prepared before the QA Project Plan, such as standard
operating procedures (SOPs), sampling and analysis plans (SAPs), work plans, environmenta site
assessments, literature files, and data sets from other projects, may be appended. Alternatively, they
may be incorporated by reference, if those sources are readily available to both reviewers and project
personnel who will implement the QA Project Plan. [See Guidance for the Preparation of Sandard
Operating Procedures (G-6) (2001b) for further information concerning SOPs]

How longisa QA Project Plan? A QA Project Plan should have enough information to
describe project objectives and details. The number of pages needed to address this information will
vary with the complexity of the project and intended use of the information. A plan for some
environmental data operations may involve aquditative discussion of the experimenta process and its
objectives, while a plan that describes a complex environmenta project may involve extensve
documentation to adequately describe activities.

May | usethe same QA Project Plan for standard activities? Multi-year projects, and
projects conducted a multiple Stes, having the same project objectives and sampling and andytica
processes, may be described in a generic QA Project Plan. Y ou may describe site specific activitiesin
supplements, for example, separate fiddd sampling plans. Review generic plans annudly to determine if
any changes are necessary.

1.4 QA PROJECT PLANSAND THE EPA QUALITY SYSTEM

How doesthe QA Project Plan fit into the EPA Quality System? EPA’s Qudity System
conssts of threelevelsor tiers. apolicy level, aprogram leve, and aproject leve. (Seefor
anillugration of EPA’s Quality System Components.) The Project Level addresses project-specific
activities. Thetoolsfor thisleve include:

. Sysematic Planning;

. Quality Assurance Project Plans,
. Standard Operating Procedures;
. Technicd Audits,
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. Data Veificaion and Vdidation; and
. Data Qudlity Assessment.

What istherole of sysematic planning in developing the QA Project Plan? Sysemétic
planning is a process in which you identify the problem to be investigated or the decision to be made,
and then define the project’ s objectives, the type, quantity and qudity of information needed, the
technicd and qudity control activities, and the level of overgght that will ensure project criteriaare
satisfied. EPA stresses systematic project planning (for example, the Data Quality Objectives or
Performance and Acceptance Criteria Planning Processes) for al environmenta data operation
projects.

See the following documents a www.epa.gov/quality for further information on project
planning: Guidance for the Data Quality Objectives Process (G-4), 2000c; and Guidance on
Systematic Planning for Environmental Data Collection Using Performance and Acceptance
Criteria, 2002f.

1.5 DEVELOPING, REVIEWING, AND APPROVING A QA PROJECT PLAN

Whoisincluded in developing the QA Project Plan? Project planning necessitates the
coordinated efforts of many individuas, such as those who will generate information and those who will
use the information or make decisions based on that information. Theseindividudsinclude: decison
makers, project managers, regulators, stakeholders, modelers, risk assessors, and technical staff (for
example, hydrologists, chemids, data vaidators, samplers, and satisticians). In addition, peer
reviewers and individuas with varied expertise ensure that technical areas are sufficiently addressed,
thus helping to minimize problems during implementation.

Whoisresponsblefor ensuring that the Plan iswritten? Thosewho are both involved in
planning the project and experienced in environmental data operations, prepare and/or assist in the
preparation of the QA Project Plan.

For internal EPA projects, the Project Manager or Principa Investigator is generally
responsible for overseeing plan preparaion. For externdly funded projects, the recipient of the fundsis
usudly responsible for project plan development. In the case of another Federa agency receiving funds
from EPA, as through an interagency agreement, the award indicates who is responsible for QA
Project Plan preparation. When EPA receives project funds from another Federa agency, EPA
personnel usudly write the QA Project Plan.

Who reviewsthe plan? Thisvarieswith each organization. Reviewers with expertisein the
project specific areas, such as program managers (decision makers), QA staff independent of project
management, and project field and laboratory technica staff, should review the plan.
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What isincluded in a QA Project Plan review? Reviewers should:

. Ensure that the information is accurate and complete;

. Ensure that al appropriate €l ements are addressed;

. Ensure that the plan identifies the project's technica and qudity objectives, and that the
intended measurement and data acquisition methods will satisfy these objectives,

. Confirm that the planned assessment procedures will be adequate to evaduate the
project; and

. Confirm that there is a process to identify any limitations on the use of the data.

These reviewers may aso use tools, such as a checklig, in their review. An example checklist is

located inAppendix C|

Who approvesthe QA Project Plan? The approving authority will vary with the individud
organization. The EPA organization's Quadity Management Plan establishes how, when, and by whom
development, review, approval, and effective oversight of QA Project Plans should occur. This
includes processes for extramural (non-EPA) organizations that prepare QA Project Plans. For EPA
projects, the Project Manager or Project Officer, and the QA Manager usudly approve the QA
Project Plan. For extramura projects, the responsible organization’s Project Manager, or Principa
Investigator, and QA Manager may review and gpprove the QA Project Plan, and then submit it for
EPA gpprovd (unless that EPA organizationd has specificaly delegated approvd in its Agency-
gpproved Qudity Management Plan). It is aso beneficid if other key staff, such as the laboratory
directors and prime contractors and subcontractors, sign the plan to indicate their review and approval.

What types of approvalsexist? In dtuationswhere only non-critica deficienciesin a QA
Project Plan have not been resolved (such as afina organizationa chart or adata andyss procedure
that will not be followed for weeks), conditiona gpprova may be given to dlow the project to start
while these deficiencies are being resolved. The plan is then resubmitted for approva when the
information isfindized. The concept of conditiona gpprova, however, will vary with individud
organizations, some organizations may not permit conditiona approva of aQA Project Plan.

1.6 DISTRIBUTING THE QA PROJECT PLAN

Who gets a copy of the QA Project Plan? All personnd involved in the project should
retain or have access to the current version of the QA Project Plan. This may include the Project
Manager, laboratory manager, field team leader, modeler, QA Manager, data reviewers, and any
essentid contractor and subcontractor personnd involved with the project.
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1.7 IMPLEMENTING THE QA PROJECT PLAN

Who isresponsible for implementing the QA Project Plan? The organization performing
the work is responsible for ensuring that the QA Project Plan isimplemented as written and approved,
whether thiswork is conducted by contract personnel or in-house personndl. Ultimately the Project
Manager is respongble for project activities. A clearly written QA Project Plan will help the Project
Manager implement the plan, because dl project personnel will understand the specifications before the
dart of data generation activities.

1.8 RESOURCES

Who do | contact if | have questions about my QA Project Plan? For direct recipients of
EPA funds, contact the EPA Project Manager, who will probably introduce you to the appropriate QA
Manager who reviews and authorizes the plan. For internal EPA projects, contact the QA Manager of
the sponsoring office for information on QA-related matters. A list of QA Managers, contact
information, may be found on the EPA Qudity Staff website: www.epa.gov/quality.

What kind of training is provided by EPA? A variety of topics related to EPA’s Quality
System poalicy, program and project activities, and tools can be found on the EPA Quality Staff website
at www.epa.gov/quality. Additiondly, individuad EPA Program Offices, Regions, and Research and
Development Centers and Laboratories may aso have guidance documents and training activities
gpecific to their programs.
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CHAPTER 2
QA PROJECT PLAN ELEMENTS

QA Project Plan specifications are detailed in EPA’ s Qudity Manud and in EPA
Requirements for QA Project Plans (QA/R-5) (EPA, 2001a). These documents describe the QA
Project Plan as divided into four basic eement groups covering project management, data generation
and acquisition, assessment and oversght, and data vaidation and usability activities. Each dement
group is subsequently divided into dements covering different topics; there are 24 dements
Not dl dementswill pertain to every project. In addition, the extent or level of detail written in the QA
Project Plan for each element will depend on the type of project, the data to be obtained, the decisons
to be made, and the consequences of potential decision errors. For example, for amodeling project or
aproject usang exigting information, the e ements concerning collecting samples may not pertain. For a
basic research project, complete information for many eements may not be available a the start of the
project and the plan will be revised as needed.

Tablel. List of QA Project Plan Elements

Group A. Project Management Group B. Data Generation and Group C. Assessment and Oversight
Acquisition
Al Titleand Approval Sheet B1 Sampling Process Design Cl Assessments and Response
(Experimental Design) Actions
A2 Tableof Contents B2 Sampling Methods C2 Reportsto Management
A3 Distribution List B3 Sample Handling and Custody
A4  Project/Task Organization B4 Analytical Methods Group D. Data Validation and Usability
A5 Problem Definition and B5 Quality Control D1 DataReview, Verification, and
Background Validation
A6 Project/Task Description B6 Instrument/Equipment Testing, D2 Veification and Vdidation
Inspection, and Maintenance Methods
A7 Quality Objectivesand B7 Instrument/Equipment D3 Reconciliation with User
Criteria Calibration and Frequency Requirements
A8 Specid Training/ B8 Inspection/Acceptance of
Certifications Supplies and Consumables
A9 Documentation and Records B9 Non-direct Measurements
B10 Data Management

It is not necessary to follow the sequence of dements listed herein. However, some
organizations may chooseto mandate this format.
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21 GROUPA: PROJECT MANAGEMENT

There are nine dementsin thisgroup (Table 2)| These address project administrative functions

and project concerns, goal(s), and approach(es) to be followed.

Table2. Group A Elements

Project Management

Al | Titleand Approva Sheet

A2 Table of Contents

A2 Didribution List

A4 | Project/Task Organization

A5 | Problem Definition/Background

A6 | Project/Task Description

A7 | Quality Objectives and Criteria

A8 | Specid Training/Certifications

A9 Documentation and Records

21.1 Titleand Approval Sheet

Whet is the purpose of this dement? This
element identifies key project officids and documents
their gpprova of the QA Project Plan. The signature
dates indicate the earliest date when the project can
dart (its effective date).

Thisgpprova information istypicaly the first
page of the QA Project Plan, and called a Title and
Approval Shest. It can also be a separate

Suggested Content for Title and
Approval Sheet

Project title

Organization name

Names, titles, Sgnatures, and
sgnature dates of the gpproving
offidds

memorandum depending on the organization’ s adminigtrative policy.

What informetion should be included in this dement? Theinformation included hereis

adminidrative project information. It conssts of thetitle of the project and the name of the
organization(s) involved in various aspects of that project. The names, titles, sgnatures, and signature
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dates of those approving the plan are s placed on this page. Those gpproving officids usualy
include the organization’s Technica Project Manager and QA Manager, and the EPA (or other funding
agency) Project Manager and QA Manager.

Their agnatures indicate both their goprova of the plan and commitment to follow the
procedures noted. Other key staff who may sign the plan are the laboratory director(s), the field
operations manager, other QA officer(s), prime contractors, and subcontractors.

2.1.2 Tableof Contents

Suggested Content for Table of
Whét is the purpose of this dement? The Contents
Table of Contents dlows the reader of the QA
Project Plan to locate the different informeation . Table of Contents;
sections. . Ligt of Figures, Tables,
References and Appendices
Whet information should be induded in this . Document control format
dement? The Table of Contentswill generdly lis QA

Project Plan dements, as well as any tables, figures,

references, and appendices necessary to the project.

If the QA Project Plan writer prefers to divide the plan into different sections other than the 24
elements, a table can be inserted here to cross-reference where the information for each element may
be found. Thiscan smplify its review.

If SOPs are not aready available, they should be included in the appendices. Depending on
the type of project, sampling methods, andytical research protocols, or data management procedures
may be attached. The gppendices may aso include information concerning previous studies such as
their QA Project Plans and SOPs.

When specified by the organization, a document control notation system may be used, Starting
with the firgt page of the plan. This notation system is placed on each page to uniquely identify the plan
and the page number in rdation to the total number of pages. Document control formats may include
the information shown in or additiond information, such as an organization’s name.

Project #/Name
Revision No.
Date

Page __of

Figure 2. Example Document
Control Format
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2.1.3 Digtribution List

Whét is the purpose of this dement? Thislis
identifies dl individuas who should get a copy of the
approved QA Project Plan, either in hard copy or
electronic format, aswell as any subsequent revisions.

What information should be induded in this
dement? The names of key project personnd

Suggested Content for Distribution
List

Names of individuas and organization(s)
to receive a copy of the approved QA
Project Plan

responsible for project implementation and/or funding, and who should have the currently approved
QA Project Plan, are listed here dong with their project titles or positions, organization names, and
their telephone numbers. Key personnd to consder include:

. Project manager;
. L aboratory manager;
. Fidd team leader;

. Data processor or satigtician;

. Modéler;

. QA officer;

. Datareviewers, and

. Essential contractor and subcontractor personnel.

Individuds receiving a copy of the plan for
informationa purposes only, or & their reques,
should be so identified. A reader then would not
expect to see project duties defined for them in the
Section on project organization.

Note that if each copy of the QA Project
Plan is numbered, it will be eeser to ensure that dl
older versons of the QA Project Plan are retrieved
when those named on the digtribution ligt receive the
updated QA Project Plan. (SeefSection 2.1.4 for

table information.)
2.1.4 Project/Task Organization
Whet is the purpose of this dement? This

element dlows you to rgpidly identify the roles and
respongbilities of those individuds involved in the

EPA QA/G-5 14

Suggested Content for Project/Task
Organization

Lig of individuds and
organizations involved with the
project, identifying their roles and
respongibilities
Documentation of project QA
Manager’ s independence
Identification of the individua
responsible for maintaining the
officia, approved QA Project
Plan

Organizationd chart showing
relationships and lines of
communication among project
personnel
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project and their different organizations. 1t dso quickly identifies lines of authority and reporting
between these individuals and organizations.

What information should be indluded in this dement? Those individuas involved with the mgjor
aspects or phases of the project are listed here, and their project responsbilities are discussed,
indicating, for example, who can make changes and who is responsible for maintaining and updating the
QA Prgect Plan. Theseindividuas may include those who will use the information or make decisons
based on that information, such as:

. Principd data user and
. Decison maker or regulator,

and the information producers, for example,
. Lead organization’'s project and QA managers,

. Fed team leader;
. L aboratory manager;

. Database rescarchers;
. Data processors or moddlers,
. Contractors and subcontractors staff; and

. Any essentid backup personnel who may be caled.

Within asmdl organization, asingle individua may have more than one responghility; however, this
information should clearly show that the QA Officer isindependent of those generating project
information.

Condder induding information such as their telephone and fax numbers, email addresses, and
how to contact them after work hours. [Table D-1]in JAppendix O shows an example format for atable
that conveniently combines contact information adong with the QA Project Plan copy control number.

The addition of a project organizationd chart is extremdy hdlpful, because it illugtrates the
group hierarchy. The type of information found in an organization chart isillustrated in If
more than one organization or group isinvolved in this project, use a separate chart for each. Then
indicate the lines of communication between the different groups.
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Funding Organization’s Work
Assignment Manager

Office of Environment Operations
D. Williams, 810-599-6630

Principal Investigator
State University

J. White
810-610-7766

Funding Organization’s QA Manager
Office of Environment Management
B. Franks

810-599-6670

Project QA Officer

State University

T. Donovan

Sub-Contractor

Field Activities Laboratory Activities Data Management ABC Laboratories
State University State University State University E. Richards
M. Marks P. Higgins R. Youngman 810-333-4433
810-610-7772 P. Lamar

Figure 3. Example Project Organization Chart

2.1.5 Problem Definition/Background

Whét is the purpose of this dement? This

Suggested Content for Problem
Definition/Background

element gives the reader an overview of the problem . Statement of specific problem to
be solved, decision to be made,
or outcome to be achieved

. Background information

to be solved, dong with any pertinent background
information for the project. It describes why the
project will be done and what needs to be done.
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Equaly important, the development and documentation of this eement ensure that al clearly understand
and agree on the underlying purpose of the project, increasing the likelihood that the project design will
address and accomplish that purpose.

What information should be indluded in this dement? Indicate why the project is being done by
first describing the problem and what you want to accomplish, i.e., your goas and objectives. They
form the foundation for the entire udy. Next, summarize any known information, indicating aso what
information is not known. Then, identify the intended use of the information and those who need this
information.

Problems that are more complex will lead to more extengve information in this section. The
reader should be able to understand the importance or context of the project.

For example, for abasic or applied research project, indicate what you are trying to do, such
as developing amethod. State what other methods are currently being used and describe any problems
with those methods. For an enforcement case involving determination of a potentid violation or hedlth
hazard, specify the statutes to be enforced, appropriate action limits, and how nonconformance will be
verified. If aproject involves collecting information from previous projects (an existing data usage
project), Sate the new use of thisinformation and how it is relevant for your new study. If thisisa
questionnaire survey, justify why this survey isneeded. For example, “ Thisisto satisfy an Information
Collection Request.” For amodding project, for example, indicate whether thisis amodd application
project, i.e., evauating existing models to determine whether they can perform the needed modding to
predict afuture environmenta condition in useable outputs, or whether thisis a project to develop a
new model because you know no applicable modd exigts.

Virtudly dl the sections of the QA Project Plan that follow will contain information consstent
with the godls and objectives stated in this section.

2.1.6 Project/Task Description
Suggested Content for Project/Task
What is the purpose of this dement? This Description
element is a management overview or summary of
the work to be detailed in the remaining sections of . Summary of work to be
the QA Project Plan. It describes the approach performed and products
taken to address the project’ s objectives, connecting | Project schedule
what is needed to how it will be obtained. . Maps, tables, efc. showing
geographic locations
What information should be induded in this

eement? Summarize what work will be done and
what information will be newly collected or collected from previous sudies. Indicate, for example, the
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contaminants of concern, chemical compounds expected to be a the site, and sampling locations and
concentrations of contaminants from previous investigations. Describe the measurement processes and
techniques that will be used to collect the information.

For example, if thiswere afidd project, you would describe the fidd operation, including the
sample type and numbers to be collected and a general schedule for collecting those samples. For
projects using existing data, describe the type of data to be obtained and how it will be identified and
used inthis project. For modeling projects, identify the modd or modeding routines that will be
developed, calibrated, and tested.

Include maps or tables where gppropriate, and provide awork schedule, either in graphical or
tabular format. Indicate critica pointsin the project, such as starting and ending dates, dates for
sampling, test rungitrids, and dates by which andyses are to be completed, literature databases
researched, reports written, or modeling subroutines completed. When preparing this work schedule,
consder potentia disruptions or downtime due to such things as vehicle or computer failure, equipment
defects, personnd lacking necessary training, and the uncertainty of funding. If the scheduleis set by
funding or regulatory deadlines, include that information in the plan. For response to emergency
situations, a generaized work schedule can be formulated. [Table D-2|Appendix D) can be used to
indicate project time-lines of critica activities.

2.1.7 Quality Objectivesand Criteria for
M easurement Data Suggested Content for Quality
Objectivesand Criteriafor
Wheat is the purpose of thisdement? This Measurement Data
element describes qudity specifications a two levels.
(1) at the leve of the decision or study question, and . Outputs from the systematic
(2) at the level of the measurements used to support planning process (e.g., DQOs)
the decision or study question. used to design the study
. Measurement performance or
What information should be induded in this acceptance criteria established as
dement? The results of the sysemétic planning part of the study design. These
process used to plan and design the study that isthe relate the quality of deta needed
subject of the QA Project Plan are documented (or to the established limits on the
referenced) as part of thiseement. The outputs from chance of making a decision error
the Agency’ s recommended systematic planning or of incorrectly answering a
process, the Data Quality Objectives (DQO) Process, study question
areidedly suited to addressing the first component of

thiselement. The DQO processresultsin the full set
of specifications needed to support the quditative and
quantitetive design of a data collection effort including Satements regarding the tolerable limits on the
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probability of making adecison error. DQOs are also used to assess the adequacy of data (new or
exiding) in reation to their intended use.

Inthefind step of the DQO process, an optimal design for obtaining datalis developed and it is
during this step that aternative sample collection designs are evduated. During the design process, the
document Guidance on Choosing a Sampling Design for Environmental Data Collection (EPA
QA/G5S) will be of greet use. This guidance focuses on how to determine the number of samples
needed, and how to alocate these samples across space (within the boundaries of the study) and
across time (within the tempora boundaries of the sudy), in order to lower uncertainty related to
heterogeneity to the grestest extent possible. Associated with each dternativeis a set of design
assumptions that form the basis for setting qudity specifications for the measurement system. These
statements comprise the measurement performance criteria (for new studies) or acceptance criteria (for
theincluson of exigting data into the project).

Measurement performance criteria for new data collection efforts are stated in terms of the
desired (assumed) level of uncertainty in data that will be used to address the study question or support
the decison. When possible, it is desirable to state measurement performance criteriain quantitative
terms, such as limits on andytica imprecision, bias and method detection limits, and limits on the overal
variance of study results (to include spatia and tempora variability). Measurement performance criteria
expressed in quditative terms should be used with care astheir interpretation may be subject to
observer bias. For example, the concept of a representative sample has different interpretation
depending on whether the observer isafield researcher or alaboratory chemidt.

When a study isto be based either entirely or in part on secondary data (data that was
previoudy collected for a different intended use), acceptance criteriaare used in place of measurement
performance criteria. In generd, these criteria are used to assess data adequacy, and to evaluate
uncertainty in the results derived from the use of these data sources. In such cases, this section of the
QA Project Plan is used to explain the criteriafor determining which sources of data are sufficient to
support the gods of the current project. In addition to existing sources of quantitative andytical
measurement data, quditative terms of acceptance criteria are sometimes used to convey sociologica
and economic informetion.

Performance and acceptance criteria are often expressed in terms of data qudity indicators.
The principa indicators of data quality are precison, bias, accuracy, representativeness, comparability,
completeness, and sengitivity. These Data Qudlity Indicators (DQIs) are defined for purposes of this
document in aswdl asin the method(s) for their determination. (Note that these definitions do
not condtitute the Agency’ s officid use of the termsfor other purposes, including regulatory purposes,
and should not be construed to dter or supplant other termsin use) Measurement qudity objectives
(MQOs) are the acceptance thresholds or goasfor this project’ s data, usudly based on the individua
DQIsfor each matrix and andyte group or andyte.
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For some projects, criteria can be presented in atable, such as that illustrated in[Table D-3
for typical chemistry data. For more discussion on DQIs see Guidance on Data Quality
Indicators (EPA/QA G-5i) (EPA, 2002b).

Table 3. Data Quality Indicators (DQIs)

Example Deter mination

DQI Definition M ethodologies
Precison The measure of agreement among Use the same andyticd instrument to
repeated measurements of the same | make repeated anayses on the same
property under identica, or sample.

ubgtantidly smilar conditions;
caculated as either therangeor as | Use the same method to make repeated

the standard deviation. measurements of the same sample
within asingle laboratory or have two

May also be expressed as a or more |aboratories andyze identica

percentage of the mean of the samples with the same method.

measurements, such asrelaive
range or relative standard deviation | Split asamplein the field and submit
(coefficient of variation). both for sample handling, preservation
and storage, and andytica
measurements.

Collect, process, and andyze
collocated samples for information on
sample acquidtion, handling, shipping,
storage, preparation, and andytica
processes and measurements.

Bias The systematic or persstent Use reference materids or andyze
distortion of ameasurement process | spiked matrix samples.
that causes errorsin one direction.

Accuracy A measure of the overd| agreement | Andyze areference materid or

of a measurement to aknown vaue, | reandyze asample to which amaterid
includes a combination of random of known concentration or amount of
error (precison) and systemétic pollutant has been added; usudly

error (bias) components of both expressed either as percent recovery or
sampling and andlytical operations. | as a percent bias.
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Table 3. Data Quality Indicators (DQIs)

Example Deter mination
DQI Definition M ethodologies

Representativeness | A qualitative term that expresses Evauate whether measurements are
“the degree to which data made and physicd samples collected in
accurately and precisay represent a | such amanner that the resulting data
characterigtic of a population, gopropriately reflect the environment or
parameter variations at asampling condition being measured or studied.
point, a process condition, or an
environmental condition.”

(ANSI/ASQC 1995)

Comparability A qudlitative term that expressesthe | Compare sample collection and
measure of confidence that one data | handling methods, sample preparation
set can be compared to another and | and analytica procedures, holding
can be combined for the decison(s) | times, Sability issues, and QA
to be made. protocols.

Completeness A measure of the amount of vaid Compare the number of vaid
data needed to be obtained froma | measurements completed (samples
measurement system. collected or samples analyzed) with

those established by the project’s
qudity criteria (Data Qudity Objectives
or performance/acceptance criteria).

Sengtivity The cgpability of amethod or Determine the minimum concentration
insrument to discriminate between | or attribute that can be measured by a
measurement responses method (method detection limit), by an
representing different levels of the indrument (instrument detection limit),
varidble of interedt. or by alaboratory (quantitation limit).

2.1.8 Special Training/Certification

Whét is the purpose of this eement? This

element identifies any specid or non-routine training
or certifications that are necessary for project
personnd or the laboratory to successfully complete

the project.

EPA QA/G-5
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Suggested Content for Special
Training/Certification

Any specidized training or
certifications needed by
personnel

Pansfor providing, documenting,
and asauring thistraning
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What information should be indluded in this dement? Specid training or certifications are
sometimes necessary for project personnel and |aboratories associated with projects. [dentify this
information. This may include such things as having project personnel complete helicopter safety
training, being skilled in the collection of samplesfor trace metd anayss (caled the ‘ clean hands-dirty
hands' technique), being trained in globa positioning technology, or being certified samplers. Or,
project personnel may need specia security clearances to obtain information from confidentid file
sources or expertise in code development or performance testing in a specid computer language.
Laboratory certification for the andysis of certain types of samples may aso be necessary.

Specify how this information will be documented and where the records will be kept. For
example, training may be documented in personnd files. Indicate who is respongble for ensuring thet
they are met, and that qudified personnel are available to perform the work.

[Table D-4 (Appendix D) can be inserted into the QA Project Plan to list specia
training/certification needs of personnd, and to identify where those records are to be kept.

2.1.9 Documentsand Records
Suggested Content for Documents
Whet is the purpose of this dement? This and Records
element includes information concerning the
management of project documents and records, . Description of how the most
including this QA Project Plan. Management of current approved QA Project
project datais covered later in Element B10, Data Plan will be digtributed to project
Management. deff
. List of recordsto be included in
What information should be induded in this the data report package
glement? Describe the process and responsibilities for . List of any other project
making sure that project personnd will receive the most documents to be produced
recently approved QA Project Plan, Standard . Information on the find
Operating Procedures, and other documents used disposition of records and
throughout the project operation. Tell how these documents, including location and
documents will be updated and this information retention schedule
communicated.

Summarize the information to be included in the project data package and itsformat. This
might indude:

. sampling collection and handling records such as field notebooks or operationa
records, Globa Postioning System data, chain-of-custody forms, sample receipt
records, including sample tags and shipping hills;
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andyticd log books,

test method raw data and QC sample records;

Standard Reference Materia and/or proficiency test sample data;

indrument, equipment, and model calibration information; and

computer documentation such as modd input and output files as results of code and
database test procedures.

Other project records that should be mentioned here are:

ingpection or assessment reports and corrective action reports,

interim progress reports and find reports;

billing receipts

computer system user guides, programmer software and hardware maintenance
documents;

code description documents, model eva uation summaries, and

presentations to be made during and after the project, for example, to management or
a scentific meetings.

For projects involving collection of information from existing databases and literature files,
indicate how those records will be identified, documented, and retained.

State where al project documents and records will be stored and for how long. Include
backup procedures for any data stored electronically and cite the protocols for access to, retrieval
from, and photocopying of information archives. Retention and fina disposition of some records may
be regulated, as well as access to thisinformation. [Table D-5inAppendix D is an example of atable
that can be used for recording some of thisinformation.

22 GROUPB: DATA GENERATION AND ACQUISITION

The dlementsin this group (Table 4) address data generation and data acquisition and

management activities.
Table4. Group B Elements
Data Generation and Acquisition
Bl | Sampling Process Desgn (Experimenta Design)
B2 | Sampling Methods
B3 | Sample Handling and Custody
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Table4. Group B Elements
B4 | Andyticd Methods

B5 | Quality Control

B6 | Instrument/Equipment Testing, Ingpection, and Maintenance

B7 | Instrument/Equipment Cdlibration and Frequency

B8 | Ingpection/Acceptance of Supplies and Consumables

B9 Non-direct Measurements

B10 | DaaManagement

2.2.1 Sampling Process Design (Experimental
Design) Suggested Content for Sampling

Process Design

What is the purpose of this dement? This
dlement describes the project’ s data collection or Description of project’s experimental
research experimenta design. Keysto this element design
are the assumptions made and how the datawill be
obtained. This dement explainsthe “how and why”
of the project’ s information collection design to ensure that the gppropriate deta are collected for this
project.

What information should be induded in this dement? Sampling is the selection of a portion of a
larger target population, universe, or body, with the characterigtics of that sample being inferred as
gpplicable to the target population. Define the size of the area, shape, volume, or time that isto be
represented by a sample (called the scale of representativeness) as part of the judtification for how the
sampling sites and durations will be sdected. Next, detail the schedule for sampling and andytica
activities, test runs, and reviews.

There are two classes of sampling designsto consider: probability-based and judgmentd. The
former are sometimes caled atigtica designs, and the latter as directed sampling information. The two
classes have very different properties. Strong statistical conclusions are available with probability-
based designs but not with judgmenta designs. Use of professiona expertise and/or historica
knowledge about the Site can improve development of statistical and judgmental sampling designs.
Advice on sdlecting the appropriate design may be found in Chapter 2 of Guidance for Choosing a
Sampling Design for Environmental Data Collection (QA/G-5s) (EPA, 20023).
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Key questionsto be considered are:

Isthis project to be comparable with previous sampling or andyticd efforts, or with a
hedlth-based or regulation standard?

Can samples or measurements be taken according to a probability-based design?

Is the objective of the sample to estimate an average or to find a hot spot?

Isthere areference or background population that can be used as a comparison to the
target population?

Will sampling Sites be chosen ahead of time or in the field based on visud or other
evidence, and, if the latter, what are your criteriafor selection?

Will you use anetwork of sampling sites that will be visted periodicaly or where
sampling will be performed continuoudy?

Do dl the samples need to be taken smultaneoudy?

Is the target population gpproximately homogeneous or is it heterogeneous in nature
needing dratification or divison into gpproximately homogeneous arees?

Can samples be composited?

The answers to these questions should have been considered during the planning process and help to
determine allocation of resources for obtaining samples.

After you determine of the type of sampling design, you should obtain some reated information.
Record here the following dements:

number of samples,

how many sampling locations,

number of samples a each location,

number of compogites (if any),

support for the sample (the areaor part of the target population that asingle sampleis
supposed to represent),

number of QC samples (field replicates, etc.); and,

your plan for obtaining replacement samples essentia to the integrity of the project.

As part of the rationde for the study design, explain if any sample types are criticd or are
secondary to the study. For example, arsenic levels may be critica datain your project while dataon
lead may be useful for trend andyds; or literature databases may be preferentialy reviewed for the last
five years and then scanned for the previous ten years.

Indicate how these sampling sites will be located (for example, through use of arandomized
grid or by usng agloba positioning system), and what you would do if any of the sampling locations
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become inaccessible. Chapter 13 of EPA’s Informationa Resources Management Policy Manudl,
Directive 2100, provides guidance on EPA’s locationd policy (Www.epa.gov/irmpoli8/polman).

Briefly describe how samples will be obtained and treated before shipping to the laboratory for
andyss. Thisisdescribed in more detall in the other ements.

Other important information includes identifying the role of any potentid sources of variahility
which would affect the sampling period, such astidal cycles, seasond differences, and rain and wind
patterns. Where possible, include detailed diagrams, and use tables to illudgtrate this information.

2.2.2 Sampling Methods

Suggested Content for Sampling

What is the purpose of this dement? This Methods

element details how samples or information will be
collected consistently between locations and by all . Description of sample/data
sampling teams, with no contamination being collection procedures
introduced during collection. If aportion of the data . List of equipment needed
collection will be performed without the collection of . I dentification of performance
discrete samples, asin situ or remote sensang requirements
monitoring, this element details how the instruments . Description of corrective actions
will be deployed and operated to ensure that the to be taken if problems arise

electronic datawill not be corrupted or logt.

What information should be induded in this dement? For each type of sample, describe what
condtitutes asample. Tell how much sample is needed (sample volumes), what types of sample
containers are to be used, how sampleswill be collected, and whether any sampleisto be split in the
fidd or subsamples taken. Reference or attach any SOPs and indicate any options to be followed in
any sandard method. If any evauations or preparations for these are necessary, for example, triple
acid rinsed bottles, note that in the plan. If any of these sampleswill be homogenized, composited, or
split, aso indicate how thiswill be accomplished. For example, “A plagtic-lined sediment corer will be
used to collect an 18-cm core which will then be diced into 3-cm sections with a stainless sted blade.”

For continuous monitoring, indicate what averaging time will be used, and whether the
ingruments will store and maintain dl the raw data or only the data averages over that time. In addition,
indicate how the data will be averaged, stored, downloaded, reported (telemetered), etc.

For remote senaing, indicate the area to be imaged and the spatia resolution needed, the
degree of overpass, and the film type (black and white, true-color, or false color). For sde-scan
sonar, note aso the resolution needed and the overlap during passes over the area.
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Next, identify any limitations and specific performance criteria. If a nonstandard methods or
unusual equipment are to be used, indicate the rationae for their use and describe vaidation Sudies to
confirm the performance of the method for that particular matrix, and that precison, accuracy, and
detection limitswill be adequate for the intended use of the data. Asfor location information, specify
the need for accuracy.

List what sampling equipment is appropriate for the project and what support facilities are to be
used. Support facilities might include such things as a flat-bottom boat, docking facilities, a
plastic/stainless stedl bucket, Ponar dredge, submersible pump, or an enclosure on the boat for
composting or weighing samples out of the wind.

Indicate what your backup plans are for when things go wrong. This may be a generic
statement about obtaining backup supplies or equipment. Indicate how this information will be
communicated to management, identifying who is responsible for corrective action and how corrective
action will be documented. For example,

. What happens when someone drops one or more sample bottles or a vehicle, meter, or
computer breaks down?
. Are replacements going to be borrowed or do they need to be procured?

I ndicate whether monitoring equipment, and samplers, will be cleaned and/or decontaminated.
Detall how this would be done to ensure that there is no carryover from one sampling location to the
next. Remember to include information on how decontamination by-products will be disposed, in
accordance with local, sate, and federd regulations.

Careful planning, and the use of standardized methods and trained personnel, help to ensure
that samples are collected congstently both between sampling locations and teams. in
can be used to summarize some of thisinformation.

2.23 SAMPLE HANDLING AND CUSTODY

Suggested Content for Sample
What is the purpose of this element? This Handling and Custody

element describes your efforts to have each collected

sampleretdn its origind physica form and chemical Description of sample handling

composition through collection to findl disposdl. It requirements and transfer, and for

aso identifies mantenance of custody, i.e., ultimate disposd

possession, of the sample. For in situ and remote

sendng measurements, the same issues apply to the

records of these measurements.
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Whét information should be indluded in this dement? Describe conditions that will be
necessary for these samplesto keep their origina condition during sample collection, transportation,
and storage. This may include the use of preservatives such as the addition of acid to the sample bottle
before transportation and ice to the transport container, appropriate packing materia, and a freezer for
long-term storage.

Give maximum holding times for each type of sample. Holding times will vary with the
andyte/matrix and are designed to ensure stability of the andyte/sample.

Tdl who will maintain the field notebooks and who is responsible for sample custody in the fied
and sample receipt, custody, and ultimate disposal in the laboratory. For example, does the laboratory
have a sample receipt department, or will the sample be given directly to the andyst? Will the andyses
use the entire sample? For in-gtu or remote sensing measurements, whether discrete or continuous, the
same issues gpply to the measurement records.

Explain the project’ s sample tracking system to identify where and when samples were
obtained. A unique project numbering system helpsto track each sample through the entire process to
ensure samples are not switched accidentally.

The term “chain-of-custody” is often used to designate lega custody procedures that enable
tracing the possession and handling of a“sample’ (for example, aphyscad environmentd sample, a
confidentia document, or critica maps) during trandfer, i.e., from sample collection through |aboratory
andysis, o that its physica possession isknown a dl points of the project. This may include sample
custody tags and written documentation to be signed by each person who handles the samples, and the
use of a container sealed with custody tape. 1f such a procedure will be followed, describe it fully so
that it can be done. Chain-of-custody procedures may be specified for projects where the data may be
used in court as evidence.

Indicate the types of sample tags, labels, custody seals, and forms to be used to the QA Project
Plan so that the samplers know what labdl to use and
how it isto befilled out. isan example of a
sample label and custody sedl. SeefTable D-7in
as an example of how some of this
information can be summarized.

Suggested Content for Analytical
Methods

. Description of andyticd methods

. to be used
224 Analytical Methods . Identification of any performance
: : . criteria
\_Nhat_ is the purpose of this dement? This . Description of corrective actions
element identifies the procedures to andyze samples, when problems arise
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(Name of Sampling Organization)

Sample Description:

Sample Location:

Date: Time:

Matrix:

Sample Type:

Preservative:

Sampled By:

Sample ID #:
Y
B
5
a4

aunpeubis CUSTODY SEAL
°kd Date
1v3S AdO1SND Signature

Figure4. Examplesof a Sample Label and a Custody Seal

and how good these haveto be, i.e., their performance criteria, to support any decisons to be made
with the data.

What information should be indluded in this dement? The andyticd procedures to be followed
in the field, the fixed laboratory, and/or the office are identified here. These methods can range from
chemical andysis of water or soil samples, to biologica sample processing such as sorting and
subsampling, field screening methods using immunologica assays, and the andysis of remote sensing
data sets and images.

Citethe anayticd SOPsif they are dready available, or include them as gppendices to the QA
Project Plan. If an EPA standard method isto be followed, then smply cite the number and date.
Describe and judtify any deviations here. If the method allows any method options or modifications,
such as sub-sampling, preparation, and extraction procedures, explain and detail the modifications to be
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followed. For example, for andysis of fish tissue with high lipid content, a preparation procedure may
be needed to avoid matrix interference. Projects designed to demonstrate conformance to applicable
regulations, such as drinking water regulations, will normaly follow the methods specified in those
regulaions, or an explanation will be needed here.

If the laboratory is usng a nonstandard or ungpproved method, as might occur when unusua
matrices are being analyzed, provide method validation data to confirm that it will be adequate for the
intended use of thedata. Thisincludesinformation such as determination of detection limits,
quantitation limits, typical recoveries, and andyticd precison and bias. Ultimatdly, the datawill indicate
the laboratory’ s ability to demondtrate control of the method and document the qudity of the data
obtained. With a performance-based measurement system (known as PBMYS), the data quality needs,
mandates, or limitations of a program or project are pecified. These serve as criteriafor sdecting
measurement processes which will meet those needs in a cost-effective manner, rather than the use of a
specific method.

In this dement, aso include any specific method performance specifications. If no method
currently exists, as might occur in some research projects, method performance criteriawill be
discussed here. Congder, for example, if the project involves a decision focused on an action leve
identified in Element A5 Problem Definition/Background. Review in
as one means to concisaly record some of thisinformation, for example, action levd,
method detection level, and achievable laboratory limits.

Identify the ectivities to be followed when problems arise.

In|Appendix D] [Table D-9 summarizes andlytica services information, such asidentifying which
laboratory or laboratories will andyze the different types of samples and indicating time limits for
reporting andyticd results.

Suggested Content for Quality

2.2.5 Quality Control Control

What is the purpose of thisdement? Thereis List of QC activities needed for

potentia variability in any sample collection, andysis, sampling, andlytical, or
or measurement activity, with field variability generaly ’ '

contributing more than laboratory varigbility. Inan wﬁ‘;emhzhgques dong
envronmental mordtoring project totel sy emar . Description of contral limits for
can be divided into between-sampling-unit varigbility each QC activity and corrective
(infienced by sampiing design error and inherert actions when these are exceeded
etid vananility) end withirsampling LI Vaniebility. | . entification of any applicable
(due to smdl-scale within unit varighility, and afietics to be Leed
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variahility due to sampling, anaytica, and data manipulations). This section lists those checks that can
be performed to edtimate that variahility.

For amore detailed discusson of sampling unit variability, review EPA’s Guidance for
Choosing a Sampling Design for Environmental Data Collection (QA/G-5s) 2002a.

What information should be induded in this dement? QC activities are those technicd activities
routindy performed, not to eiminate or minimize errors, but to measure or estimate ther effect. The
actual QC data needs are based on the decision to be made and the data quality specifications for the
project. Here you should ligt al the checks you are going to follow to assess/demondirate reliability and
confidence in your information.

For example, contamination occurs when the analyte of interest, or another compound, is
introduced through any one of severa project activities or sources, such as contaminated equipment,
containers, and reagents. Blanks are “clean” samples used to measure the sources of contamination at
different collection and measurement stages.

Biasis systematic error. A variety of QC samples can be used to determine the degree of bias,
such as andydis of samples with a known concentration of the contaminant of concern. These are
known as standards, matrix spike samples, and matrix-specific QC samples. For example, cadibration
drift isanonrandom change in a measurement system over time and is often detectable by periodic re-
measurement of calibration check standards or samples.

Imprecision is random error, observed as different results from repeated measurements of the
same or identica samples. Replicate samples and split samples are commonly used to denote the level
of precison in the measurement or collection system. For example, asample split in the field and sent
to two different laboratories can be used to detect interlaboratory precison. A sample slitina
laboratory and then andyzed separately can indicate analytica precision, while asample repetitively
measured with one instrument can determine indrumenta precison.

For each measurement activity, identify those QC checks that will be followed in this project,
and indicate a what frequency each will occur. This can include items such asfield collocated,
duplicate, and matrix spike samples and laboratory duplicate, matrix spike, and control samples. The
QA Project Plan may identify and describe the documentation procedures for QC activities such as.

. Oneinten field samples or one per batch will be a replicate sample, with a batch being
defined as twenty or fewer samples per preparation test method,;

. The spike compound will be analyzed at a concentration of five to seven timesthe
suspected concentration level;

. A proficiency test (PT) sample will be evaluated once per quarter.
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lists some QC check samples often included in QA Project Plans, and details the
information each provides. Note that these QC samples may be aso described in other elements, such

as Element B3 [Section 2.2.3)] Sampling Handling and Custody, and Element B4
Analyticd Methods, and may not necessarily be repesated here.

Table5. Project Quality Control Checks

QC Check Information Provided

Blanks

bottle blank cleanliness of sample bottles

field blank transport, storage, and field handling bias

reagent blank contaminated reagent

rinsate or equipment blank contaminated equipment

method blank response of an entire [aboratory andytica system
Spikes

matrix soike andytica (preparation + andysis) bias

matrix spike replicate andyticd biasand precison

andyds marix spike ingrument bias

surrogate spike andyticd bias
Cdlibration Check Samples

zero check cdibration drift and memory effect

gpan check cdibration drift and memory effect

mid-range check cdibration drift and memory effect
Replicates, splits, etc.

fiedd collocated samples sampling + measurement precision

field replicates precison of dl steps after acquidtion

fidd splits shipping + interlaboratory precison

laboratory splits interlaboratory precison

[aboratory replicates andytica precison

andyssreplicaes indrument precision

When you identify the QC activity control limits (described in tell what isto be

done when these are exceeded. For example, what will happen when the “blank” sample comes out
positive for the contaminant-of-concern? Cited methods usudly do not provide thisinformation or it
may be insufficient for the needs of your project.

State how the effectiveness of control actions will be determined and documented. For
example, if the senior taxonomist determines that the junior taxonomist has misidentified x% of macro-
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invertebrate samples, retraining may be specified until accuracy, i.e., correct identification has
improved, and the retraining is recorded in the project files. For these QC samples, identify aso the
procedures, formulag, or references for caculating gpplicable statistics, such as estimating sample bias
and precison.

It is useful to summarize QC activities depending on whether they are in the field or the
laboratory. Thisway, gopropriate personnel can quickly identify the QC samplesthat apply to their
activities. [Tables D-1q and D-11] in jAppendix O} are examples of tables that can be used to denote
sampling and andyticd QC activities.

Remember that QC activities vary condgderably between environmenta monitoring programs
and between different agencies. They do incur a cogt to the project, which should be included during
project planning by management and/or decison makers. In other words, the x% of samplesto be
anayzed as blanks should be considered to be an inherent part of the anaytical process, not as an
expendable add-on.

2.2.6 Ingrument/Equipment Testing,
I ngpection, and Maintenance

Suggested Content for Instrument/
Equipment Testing, I ngpection, and
Maintenance

Whet is the purpose of this dement? This
element describes how project personnd will know
that the equipment will work properly when needed.

Whet information should be induded in this
dement? Inthisdement list any equipment or
systemsthat will be used during the project that
should be inspected or tested before use, or what
maintenance is conducted on a routine basis.
Describe what will be done to test, ingpect, and
maintain the project’ s instruments and equipment,
and identify where critical spare partswill be located.
Indicate also, how often thiswill be done and who is
responsible for doing it. For example,

. The dissolved oxygen membrane
probe will be checked for holes daily
before each use by the first individua
using the meter;

List of equipment and/or systems
needing periodic maintenance,
testing, or inspection, and the
schedule for such

Description of how inspections
and periodic preventive
maintenance procedures will be
performed and documented
Discussion on how critical spare
parts will be supplied and
stocked

Description of how re-inspections
will be performed and
effectiveness of corrective actions

. The andytical balance isto be checked out by an instrument specidist annudly;

EPA QA/G-5 33

Fina
December 2002



. The mercury column in a thermometer will be examined for bresks before each use;

and

. The field team leader will supply the fresh batteries before leaving.

SOPs that contain thisinformation may be referenced or attached. In addition, much of this

information may be summarized in atable, such as(Table D-19 inJAppendix D]

2.2.7 Ingrument/Equipment Calibration and
Frequency

Whét is the purpose of this dement? This
element identifies how you will ensure continua quaity
performance of any equipment and instruments.

What information should be induded in this
eement? Lig any equipment and instruments needing
cdibration ether in the fidd, in the fixed laboratory, or
in the office. Identify any applicable criteriaand
measurement and testing equipment that will be used.

For example, fidld equipment to be cdibrated
might include items such as pumps, flow meters,
gauges, pH meters, and temperature sensing devices.
Laboratory equipment might include items such as pH
meters, dissolved oxygen probes, baances, and
spectrophotometers.

Suggested Content for Instrument/
Equipment Calibration and Frequency

Ligt of al project tools, gauges,
ingruments, and other sampling,
measuring, and test equipment
which should be calibrated
Description of cdibration method
and identification of any certified
equipment and/or standards to be
used

Details of how calibration records
will be maintained and tracegble
to the ingtrument/

equipment

Modelsin development and existing models used in new conditions will aso need to be
“cdibrated” to assure the modd’ s equations represent the environmental conditions being modeled.
Test performance criteria usudly provide the acceptable difference between the mode output and
vaues measured in the field or [aboratory to be used in satistical tests for goodness-of -fit.

Test methods should be discussed, or referenced as SOPs, as appropriate. Test criteriaand
standards or certified equipment to be used might include statements such as the following:

- Accuracy istobe+ 0.05ml or £ 0.2° C;

- A NIST-tracegble thermometer isto be used annudly for cdibrating al temperature

sendng devices,

- Baances are to be cdibrated with Class One weights before each use.
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Moddsin development will dso need to be “cdibrated.” Test criteriafor moddsin
development might involve statistical methods such as regression analyses and goodness-of-fit methods
where moded output is compared to actua measurement data.

Tdl how frequently these activities are to be done to ensure the qudity of the results. For
example, sengtive or critical equipment may need to be calibrated before each use. Describe aso how
the data calibration or information will be recorded and andyzed. Then indicate how the records will
be maintained so as to be traceable to the hardware, software, instrument, or equipment in question,
and to the sandards to be used, for example, lot number and expiration date. For alarge laboratory
with severa pieces of smilar equipment with exchangeable components, this tracking system tekes
congderable effort. Cite or attach any SOPs that document thisinformation. Thisinformation can be
recorded in atable, such asis shownin

2.2.8 Inspection/Acceptance of Suppliesand
Consumables Suggested Content for
I nspection/Acceptance of Supplies
What isthe purpose of thisdement? Notal | @nd Consumables
projects will need supplies or consumables considered _ _ _
as“critica” to the project. For those projectsthat do, | ° A ligt of project supplies and
this element documents your system for having the consumables that may directly or
right critica fidd and |aboratory supplies and indirectly affect the qudity of the
consumables available, results
. The acceptance criteriafor them
Whet informetion shoud beindudedinthis | * !dentification of those responsible

dement? Here you should identify what project
supplies are critica, and who is respongible to make
surethat they are available. Where gpplicable, document the following information so that these
supplies can be located and smilar items purchased when the listed items are exhausted:

. supply source (vendor);

. procedures for identifying, tracking, storing, and retrieving these supplies,

. identification of those respongible for maintaining these supplies, and

. any acceptance criteriafor these items, for example, certificates of cleanliness, testing,

hedth, or taxonomic identification.

Examples of supplies and consumables that may be used in a project are;

. filters or cartridges for ar monitoring;
. reference toxicant chemicas for toxicity testing;
. test organisms for toxicity testing;
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. film and photographic paper for geospatid projects,
. bottles of known cleanliness for specidized chemicad analyses, such asfor trace metds

andyss,

. reagent water or reagent-grade quality; and
. reference standards for calibrating instrumentation.

Describe your acceptance criteriafor these items, such as the minimum percent organism viability.

[Table D-14 in|Appendix Dj can be used to list inspection or acceptance testing activities and to
indicate who is responsible for such testing, as well as where and how this materid will be stored.
Alternatively, can be used to ligt critical consumables and supplies, tracking numbers, dates
of receipt and expiration, and to indicate whether they meet the inspection criteria

2.2.9 Non-direct M easurements

Whet is the purpose of this dement? This
element addresses data obtained from existing data
sources, not directly measured or generated in this
project. In addition to listing the information to be
obtained, discuss here your intended use of that
information, for example, whether it is central or
ancillary to the project, and your criteria for accepting
and limiting use of that information. For acomplete
discussion of exigting data, see of this

document.

What information should be induded in this

Suggested Content for Non-direct
M easur ements

Identification of any exidting data that
will be obtained from non-
measurement sources, such as
literature files and historica databases
Description of how you intend to use
the data

Y our acceptance criteriaand any
limitations for using such data

eement? Datato be identified may be quditative or quantitetive in nature, for example:

. exiging sampling and anayticd date and files from a previous effort (current project

and/or related project);
. photographs or topographical maps produced outside this project;
. information from the published literature;
. background information from facility or datefiles;
. measurements that are ancillary to addressing the project’s objectives (for example,

meteorologicd data, primarily used to better predict or explain dispersion and
concentration of arborne toxic compounds in alocdized area).

If you have not yet decided upon the sources of these data (outside of knowing that sources exist),
document the process you will use to identify these sources and sdect the data. Along with specifying
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these types of data, specify how you will acquire (or did acquire) these data (for example, describe the
literature search method).

Next, address how the types of data mentioned in the previous paragraph will be used, either
exclusvely or in combination with newly collected data, in certain phases of project implementation (for
example, project scoping, design) or in decison-making. Element A6 Project/Task
Description, mentions that such data would be used, but Element B9 documents the intended use.

Y ou would have identified this through the project’ s systematic planning process. For example, when
following EPA’s Guidance for the Data Quality Objectives Process (EPA QA/G-4) (EPA, 2000c),
the third step is“ Identify the Inputs to the Decison.”

Document the measures of data quality that you will use to judge whether the data are
acceptable for ther intended usg, i.e., performance/acceptance criteria or data quality objectives. The
criteriamay be quditative or quantitative, such as

. scientific literature, from which candidate datamay be sdected, originating from peer-
reviewed studies (quditative),

. specific DQI s (qudlitative and quantitative),

. measurement process limits, for example, method detection and quantitation limits
(Quantitative).

Note that the quality objectives and performance criteria documented in the dement, “ Quality

Objectives and Criterid’ apply to measurements taken as part of the project while the
criteriain Element B9 apply to exigting data.

illustrates a process to determine whether existing data meet a project’ s acceptance
criteria. 1t uses some of the features of the data quality assessment process, which is addressed in the
element “Reconciliation with User Requirements,” and is performed at the end of the project to
determine whether the data achieved their purpose. For example, were the data collected from a
population sufficiently smilar to the population of interest for this project? Were the Site locations and
the sampling and andyticd methods used to generate the origind data satisfactory for the current
needs? Just because a set of data has been collected according to some documented, peer reviewed,
quality protocol does not mean that it is “acceptable’ for your study.

Document programmiatic, legd, or any other congraints on the use of existing data and their
impact on the project. Note that limitations may result from the specific objectives of the project and,
therefore, may not have been associated with the datain any previous use. Here are some examples of
congraints:
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. Only staff with the necessary clearance have accessto proprietary or confidentid data

(for example, confidentia businessinformation).

. Y ou have to use data that do not meet acceptance criteria (they are the only data
available and you need to proceed with the project).
. Y ou may be unable to evduate data due to alack of background information (for

example, information on target
population, sampling and andyss
methods, associated QA and QC
Mmeasures, etc.)

2.2.10 Data M anagement

What is the purpose of this dement? In
Element A9 you described managing
project documents, such asthis QA Project Plan and
records from the project. Thisdement givesan
overview of the management of the data generated
throughout the project.

What information should be induded in this
dement? Identify the process and hardware and
software equipment for datalinformation handling and
gtorage throughout the life cycle of the project, i.e.,
from the field notes and laboratory results or from
secondary (existing) data sources, to the office' s data
or modd system. Thisincludes:

. recording, transcribing, digitizing, and

downloading,

. transformation and reduction
(mathematica operations),

. tranamittd,

. managemen,

. storage, and

. retrieva.
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Suggested Content for Data
M anagement

Description of the project data
management process

Description of or reference to the
office's standard record-keeping
procedures and document
control, data storage, retrievd,
and security systems
Identification of data handling
equipment and procedures to
process, compile, and andyze
project data

Discussion of data handling
procedures to detect and correct
errors and loss during data
processing

Examples of any forms or
checklists to be used

| dentification of any specific
computer hardware/software
performance requirements and
how configuration acceptability
will be determined

Description of how gpplicable
information resource management
requirements will be satisfied, as
well as any gpplicable Agency
information resource management
requirements (EPA Directive
2100) (EPA QA Project Plans

only)

Fina
December 2002



In doing 0, indicate the project organization’s standard record-keeping practices and
document control system for both hard-copy and electronic media. Next, identify where the
information can be found and for how long.

Describe here control mechanisms for detecting and correcting errors, such as manua
caculations on a spot-check basis and review of field data sheets before tranamitta to the office,
backup procedures. Also, identify who is responsible for these separate activities. For example, the
technician performing the andyssisto review the data before handing the information to the
laboratory’s QA officer. If there are any forms or checklists to be used, attach them to the plan. If
there is aflowchart that diagrams any part of this process, includeit.

Indicate how the computerized information systems will be maintained. For example, indicate
what hardware and software items are necessary, how they will be routinely tested, and upgraded when
software changes occur.

For EPA personnd writing a QA Project Plan, identify aso how al applicable EPA information
management specificationswill be met. For projectsinvolving data processng or modding and
computer data storage, discuss EPA software/hardware configuration specifications, such asidentifying
project coding standards; design configurations, users and maintenance manuas, and indicate how
these will satisfy EPA specifications. See, for example, Information Resour ces Management Policy
Manual (EPA Directive 2100) (EPA, 1998) (www.epa.gov/irmpoli8/polman) and EPA’s
Environmenta Data Registry (Www.epa.gov/edr). For projects requiring sampling, address how
EPA’slocationd or geogpatid data specifications will be satisfied. Where any of thisinformation is
dready incorporated in an organization’s Quaity Management Plan, smply refer to that document and
section.

23 GROUPC: ASSESSMENT AND OVERSIGHT

Assessments or evaluations are designed to determine whether the QA Project Plan isbeing
implemented as approved (conformance/nonconformance), to increase confidence in the information
obtained, and ultimately to determine whether the information may be used for their intended purpose.
The dementsin this group detall what assessments or evauations will occur both during and
after the project. Data assessments, such as data verification and validation, are discussed in the Group
D dements.

Table6. Group C Elements

Assessment and Oversight

C1 | Assessments and Response Actions

C2 | Reportsto Management
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2.3.1 Assessmentsand Response Actions

Whet is the purpose of this dement? This
element gives information concerning how aproject’s
activitieswill be assessed during the project to ensure
that the QA Project Plan is being implemented as
approved.

What information should be induded in this
dement? A wide variety of internd (sdlf) and externd
(independent) assessments can be conducted during a
project. The types of assessments to be conducted,
and the frequency for conducting these assessments,
will depend on the intended use of the information and
the confidence needed and expected in the qudity of
the results. For example, a high-profile or along-
term project ismore likely to have assessments
conducted on its activities (and they are more likely to
be unannounced assessments) than a project such as
development of an anaytical method, a basic research
project, or aproject in which only afew samples will
be collected.

Assessments are best done throughout the
project to identify potentid problems early in the

Suggested Content for Assessments
and Response Actions

Description of project
assessments planned and a brief
discussion of the information
expected

Approximate schedule for these
assessments and their reports
For any planned sdif-
assessments, identification of
potentia participants and their
rel ationship within the project
organization

For independent assessments,
identification of the organization
and person(s) that will conduct
the assessments

I dentification of how, when, and
to whom the results of each
assessment will be reported and

project and alow for timely corrective action. This reduces the impact of non-conformance such as
occurrences of questionable data and faulty conclusons. Assessments should be consdered as a

routine part of the project, rather than being conducted on an “as-needed” bass. Cogt, influenced by
the type of audit to be conducted, supplies needed, and the availability of technica personne, should be

ba anced with the potentia savings such as not having to repeat measurements having deficiencies.

For typica fied/laboratory projects, assessments may consist of:

. readiness reviews,
. aurvellance
. proficiency testing (PT); and

. technica systems audits of field, laboratory, or data management activities.
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Definitions of each of these assessments may befound in with afull discussion in:
Guidance on Technical Audits and Related Assessments (G-7) (EPA, 2000d), which is available on
the EPA qudity website.

For exigting data use projects, data may be assessed to determine suitability for their intended
use and to identify whether project specifications were met. For modd performance evauations,
assessments may be made to quditatively and quantitatively assess modd performance, for example,
uncertainty anayses, modd verification tests, and internd and externa peer reviews. Modd
assessments may aso involve peer review on the mathematica basis for the modd, agorithm checks,
code verification, mode evauation, data quaity assessment of input data, and evauation of mode
output uncertainty and variahility.

In this element, supply information for each type of assessment, such as what type of
assessment will be conducted, when and how often.  Discuss when assessments results will be
reported, so that these evaluations can affect changesin the project asit progresses. When identifying
who will conduct these assessments, indicate also their position within the project’ s organization or from
another organization, and the scope of their authority, for example, issuing stop work orders.

Attach any checklists to be used. For an example of a project assessment table to summarize
this information, review [Table D-1€ in jAppendix D]

2.3.2 Reportsto Management
Suggested Content for Reportsto
What is the purpose of this dement? This Management
element documents how management will be kept
informed of project oversight and assessment activities | * Frequency and distribution of
and findings. reports to inform management
(EPA or otherwise) of the
What information should be induded in this project’s status
dement? Identify here what project status reportswill | | dentification of report preparer
be written during the project. These might include: and recipients, aswell as any
specific actions or
. assessment reports, recommendations recipients are
. results of proficiency test samples, expected to make
. cdibration reports, and

. model evauation reports.

In addition, indicate those responsible for writing these reports, when, and how often these
reportswill be written, and identify who will be notified of audit findings. [Table D-17 in |Appendix D)
contains a sample table that could be used to summarize this information. Projects of short duration
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may only have afind report which includes assessment results, along with project results and
conclusions.

24  GROUPD: DATA VALIDATION AND USABILITY

The elementsin this group address the find project checksto seeif the data or
product obtained will conform to the project’s objectives, and to estimate the effect of any deviations.
For projects that use existing data, these e ements focus on evauating how data vaues from these
acquired data sets will be used to determine the quality objectives for the new datause. For a
modeling project, this process is amilar to confirming that the steps in the modeling process were
followed correctly to produce the mode outputs and that the results meet project objectives.

Table7. Group D Elements
Data Validation and Usability

D1 Data Review, Veification, and Vdidation

D2 | Veification and Vdidation Methods

D3 | Recondiliation with User Requirements

2.4.1 DataReview, Verification, and
Validation Suggested Content for Data Review,

Verification, and Validation
Whét is the purpose of this dement? This

dement lists your criteria for deciding to accept, State the criteria for deciding to accept,
reject, or qualify project information to be obtained. reject, or qualify project datain an
In asense, this lits the findl aritical checksthat will objective and consistent manner

be done on the information obtained to decide
whether they satisfy the qudity criterialisted
previoudy [for example, Element A7 - Qudity Objectives and Criteriafor
Measurement Data] and whether that information can be used.

What information should be induded in this dement? Datareview is the in-house examination
to ensure that the data have been recorded, transmitted, and processed correctly. That includes, for
example, checking for data entry, transcription, caculation, reduction, and transformation errors. It
may aso mean ensuring that there is a complete list of sample information available, such as sample
matrixes, blanks, duplicates, shipping dates, preservatives, holding times, etc., and ensuring thet there
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are no programming errors. It is aso acompleteness check to determine if there are any deficiencies,
such as datamissing or integrity lost (for example, due to corruption or loss in storage or processing).

Data verification is the process for evauating the completeness, correctness, and
conformance/compliance of a specific data set against the method, procedurd, or contractual
specifications. It essentidly evauates performance againgt pre-determined specifications, for example,
in an analytica method, or a software or hardware operations system.

Data vdidation, however, is an andyte- and sample-specific process that extends the evauation
of data beyond method, procedure, or contractual compliance (i.e., data verification) to determine the
qudity of a specific data set relative to the end use. 1t focuses on the project’ s specifications or needs,
designed to meet the needs of the decision makers/data users and should note potentialy unacceptable
departures from the QA Project Plan. The potentid effects of the deviation will be evaluated during the
data quality assessment.

Data verification is generaly done first, internaly by those generating the data or by an
organization externd to that group. Datavdidation is generdly performed on the verified data later in
the process and by someone independent or externa to the data generator and the data user. These
processes may occur both during and at the end of the project.

The criteriafor deciding whether the data meet the project’ s quality specifications are listed
here for review, verification, and vaidation. Therefore, each component of the project for which
criteriawere listed previoudy in the QA Project Plan (in the data generation and acquistion eements)
should be identified here. For example, discuss the criteriafor sample collection procedures, such as
precison for location data. Indicate what tolerances are dlowed for deviations from sampling
locations, pH vaues, blank contaminations, satellite imagery (coverage and qudlity), etc. If dataareto
be flagged, state the criteria For amodeling project, describe the criteriafor code verification and/or
indicate whether the modd will be evaluated by comparing mode predications with data used during
model development.

Thelevd of detall and frequency for performing data review, verification, and vaidation
activitieswill depend on the complexity of the project, and the importance of the decision to be made
based on it.

2.4.2 Veification and Validation M ethods

What is the purpose of thisdement? This dement identifies the methods or processes for
verifying and then vdidating project information.
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What information should beinduded in this —
dement? Much of the information previoudy ligedin | Suggested Content for Verification
other elementswill be discussed here for the seriesof | @1d Validation Methods
find checks on the data that will be conducted. The

datamay be reviewed to verify how it was : Description of how project data
will be verified and vaidated
N recorded or formatted; J Discussion of how ay issues will

. transformed (for exarnple' |Og va ues, be resolved and identification of

caculations of replicate measurements, who s the authority for
dry weight to wet weight values); resolving them _

. reduced (for example, calculation of ° Description of how resuits will be
sample concentrations from pesk conveyed to datausers
aress), transferred (for example, . Explanation of how validetion
software); issues differ from verification

issues for this project

. andyzed (for example, using the

organization's Laboratory Information | ° Examples of any formsor

Management System); and checklists to be used and
. qualified. identification of any project-
Specific caculaions

The methods to be used or processes to be
followed can be identified as SOPs, if available, or
described in the text. For example, indicate what data validation software will be used, if any. Those
respongible for performing these functions should have been identified earlier in the plan (Element A4,
Project/Task Organization); if not, then identify them here.

Describe the process to show how errors will be handled and this information given to the data
users. Attach any necessary forms and checklists to the QA Project Plan.

able D-1§ can be used to summarize some of thisinformation. For amore detailed
description of the data verification and validation process, review Guidance on Environmental Data
Verification and Data Validation (EPA QA/G-8) (EPA, 2002c).

2.4.3 Reconciliation with User Requirements

What is the purpose of thisdement? Thisdement isto describe how you will evduate the
vaidated datato seeif it answers the origina questions asked, i.e., the measurement quality objectives
or dataqudity objectives. Thisisthe fina assessment of the data qudity and the culmination of the
entire QA process for the project.
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What information should be induded in this
eement? Describe in this dement what datitical
analyses or error estimates will be made based on
totd error, i.e., the cumulative error from field,
laboratory, and data manipulations. Thismay involve
some datigtica analyses such astestsfor outliers,
trends, dioerson, etc., or ascientific evauation of the
information (for example, for content or
reasonableness). Describe how datawill be
presented, e.g., tables or charts, to illustrate trends,
relationships, and anomadlies.

If asystematic planning was employed when
developing the project technical and qudity goas, use
the Data Quality Assessment (DQA) process to
evauate how well the vaidated data can support their
intended use. The DQA processisafive-step
process described in Guidance for Data Quality
Assessment: Practical Methods for Data Analysis
(EPA G-9) (EPA, 2000b). Thisdocument is
gpecificaly written for non-statisticians and provides
many graphica and datigticd tools.

Suggested Content for Reconciliation
with User Requirements

. Description of how project
results will be reconciled with the
requirements defined by the deta
user or decison maker

. An outline of methods proposed
to andyze the data and determine
possible anomalies or departures
from assumptions made when the
project was planned

. Description of how reconciliation
with user requirements will be
documented, issues will be
resolved, and how limitations on
the use of the datawill be
reported to decision makers

If the project isto collect data without using a atistically based (probability based) design,
andysis and inference becomes limited to Smple descriptions of the data with no extrapolation to more
generd cases. Qualitative statements about the data are valid, but quantitetive estimates are highly

suspect.

Discuss how limitations on the use of the data will be handled and reported to the decison
makers. For example, what will be doneif data quality indicators do not meet performance criteria?
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CHAPTER 3
PROJECTSUSING EXISTING DATA
31 WHEN EXISTING DATA ARE USED ON AN ENVIRONMENTAL PROJECT

What does*“ existing data” mean? Daaor information that you plan to use but that have not
been newly generated by your project are called “existing data.” They may aso be known as
“secondary” data or non-direct measurements.

Why should | consder using existing data on a project? When working on an
environmenta task or project, some project objectives (for example, to answer a given question or to
gain more knowledge in a given area) may be met by using data previoudy generated, but which are il
relevant to your current needs. It isless expensive, easier, and sometimes solves sampling access
problems. Existing data may have certain characteristics that may be advantageous. For example,
exiging datamay provide more detailed and exhaustive information than your project would be able to
generate (such as data covering alonger time span), thereby alowing decision makersto have a greater
understanding of the Situation and providing a greater Satistical basis for any decision to be made.

What are some examples of typical sources of existing information for environmental
projects? Examples of the many types and sources of existing information include the following:

. datafrom publicly available databases, such as data from the Census Bureau, data
represented within EPA’s Environmental Information Management System, and data
cadoged in EPA’s Environmentd Data Regidry;

. data from published literature, reports, and handbooks;

. data generated and submitted by third parties, including compliance data when used for
purposes other than its primary purpose (i.e., to assess compliance);

. datafrom state and local monitoring programs,

. results from unpublished research;

. output generated by executing existing models,

. data obtained from previoudy performed pilot sudies; and

. existing maps, Geographica Information System (GIS) layers, plots, photographs, or
land surveys.

What are considerations when using existing data? Data collection is designed to meet a
project’ s performance criteria. Existing data from other projects may not have been generated to meet
the specific quality criteria established for your project, i.e., you did not get to choose the processes for
collecting these data that are gppropriate for your intended use. Even though some existing data
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sources may be well-respected and their data handling may be appropriate for its origina use, such
data still should be evaluated for the appropriateness of their specific use on your project.

When planning to use existing data, evauate the data relative to your project’s own acceptance
criteria by obtaining and reviewing avalable metadata. Metadataisinformation that describes the data
and ther quaity criteria

Because certain existing data sets, such as mgjor regulatory databases, are frequently used on
other environmentd projects, EPA has devel oped tools to make it easer for a user to obtain the
metadata and to Standardize the information in the metadata. EPA’s scientific environmental
information management system (EIMS) is one of these tools. It isarepogstory of scientific
documentation, such as data sets, databases, documents, models, multimedia, projects and spatia
information, and its accompanying metedata. EIMS islocated at www.epagov/eims. The descriptive
information stored within EIMS is al'so consstent with the Federa Geographic Data Committee
metadata content standards for spatial data, available at www.fgdc.gov.

When using existing data, you should assess any limitations associated with the data and how
these may impact their use relaive to your project’s objectives. For example, the data may represent a
target population thet differs from the population targeted in your project, or may have been generated
from anaytical methods that yield measurement errors or used detection limits that are higher than are
acceptable for your project. Lack of sufficient or adequate metadata for an existing data source may
be areason not to use it. Conversaly, previoudy documented limitations on a data set may or may not
prove to be limitations relative to your specific project’s needs.

How do | determine whether or not to use existing data? Once possble existing data
sources are identified, you should evaluate each source relaive to the quality needs (i.e., acceptance
criteria) of your project. Therigor of this evauation is determined by the overdl role and importance of
those data relative to your intended use. Do not use any data without ng whether they can meset
your needs.

To help evduate existing data see below:

1. Determine your 2. ldentify existing 3. Evaluate existing 4. Document quality
data needs data sources that data relative to your issues in planning
| might meet project © | project’s data quality || documents or the
needs specifications final report
Fina
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3.1.1 DetermineYour Data Needs

First define the problem to be investigated or the decision to be made, identify aneed for data
and the types of data necessary to address this problem, and then determine criteriafor the level of
qudity that these data will need to satisfy. Identify how you intend to use the data that you will generate
Or acquire on your project.

Your god isto establish project data performance or acceptance criteria (or Data Quality
Objectives) for projectsinvolving forma decison-making. Different data dements may have different
acceptance criteria, depending on their importance to the project.

3.1.2 Identify Existing Data Sources That May Meet Project Needs

Find out whether the data you need aready exist in adegquate quaity to meet your project
needs. Some data may be used to help scope the project and define project objectives, while other
data may be used to validate model-generated predictions, to contribute to data collection, or to help
interpret results. Certain phases of the project may have less stringent criteriafor data quality than
others (as addressed below). If getting the most appropriate datais criticd, for example, in arisk
assessment, then documenting the search isimportant.

Any programmetic, legd, or security specifications for the use of the data should be identified
and evaluated. Verify the extent to which the data are consstent relative to any other data sources,
thus alowing for comparisons between the data sources or to ensure that al important data fields are
present. If somefields are missng, additiona data sets may be needed to fill in datagaps. If data
sources lack sufficient metadata, they will not be acceptable for use and should not be used.

If you continue with further evauation, despite using data not mesting al of these basic project
specifications, document the potentia ramifications that using the datamay have on your ability to
ultimately meet your project needs. For example, a data set may complete a study of monitored
concentrations that vary over time. The anaytical method for one parameter may be unknown, but the
user could note a potentia bias based on that uncertainty and till use the data.

3.1.3 Evaluate Existing Data Relativeto Your Project’s Data Quality Specifications

Examples of questions that may be posed in this evauation (preferably to be answered by the
organization who collected the data) are given in Metadata would be used to obtain answers
to these questions. These answers would then be documented in the project’ s planning document (such
asthe QA Project Plan) or in thefind report. 1f collecting and reviewing data sources will be done
after the QA Project Plan iswritten, the QA Project Plan should indicate the types of metadata that will
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be usad in the evduation. The QA Project Plan would then be amended to give the results of the

evdudion.

Table 8. Examples of Potential Data Sour ces and Related Questions

Potential Data Sour ces

Example Questions*

Data from handbooks or the
sientific literature

How did you ensure that these data are the most up-to-date
avallable?

Wha are the assumptions implicit in the data?

Wheét are the limitations of the data?

Modd outputs

What are the assumptions that these estimates are based upon?
Has the qudlity of the modding effort been evduated?
What are the limitations of the data®?

Public-use data sets

Are the data correct for the problem, or can they be transformed so
that they are?

What are the limitations of the data (for example, uncertainty,
representativeness, QC flags)?

* |t isrecommended that you involve the use of an expert on the potentid data“type’ if you are
unfamiliar with the method or techniques for collection and/or use.

Standard data qudity attributes that are recognized as important to environmental studies and
are likely to be specified in the metadata are the Data Quality Indicators. [See the discussion in Element
A7 Quality Objectivesin this document and Guidance on Data Quality Indicators
(EPA/QA G-5i) for more details] Acceptance criteria placed on the data quality indicators of agiven
data set are sometimes referred to as measurement quality objectives. Acceptance criteriamay aso
be placed on other important festures of data quaity, such asintegrity, level of peer review, and the
amount of datathat are flagged, assgned specid vdidity qudifiers, or censored (for example, below

detection limits).

The possble outcomes of this evauation on a given existing data source include the following:

1 documentation that the data meet the needs of this project and therefore can be used,
2. afinding that the data do not meet the needs of the project and therefore will not be

used, or

3. documentation that the data can be used in the project with some cavests on the
confidence or sgnificance of the findings based on these deta, after some other action is
taken (for example, supplemental data collection), or after some relaxation of the
acceptance criteria
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The second outcome implies that some level of new data collection should be done. In the third
outcome, reasons for accepting the data, and the associated caveats and revised acceptance criteria
should be documented. Certain existing data sources might be acceptable for use, but conditiona on
new data collection to supplement the existing data.

3.1.4 Document Quality Issuesin Planning Documents or the Final Report

Document in the QA Project Plan (or equivaent planning document) the needed confidencein
the information that you obtain, aong with the specific acceptance criteria associated with selecting
exising data sources for the project. If the scope of your project is only to identify and evauate
existing data sources for some use on afuture project, the outcome of this investigation would be
documented in afina report. Provide enough detail to alow the reader to understand the process you
followed and the criteria you developed to determine whether certain existing data sources are
acceptable for your intended use.

Exiding data sets with high data quaity information (i.e., metadata) and known data limitations
are preferred. Include thisinformation when the QA Project Plan is being prepared. However, if such
information is not yet known, include a description of the process that will be used to locate the data
(for example, literature searches, contacting state agencies, on-line searches) and obtain the needed
information. More information on what to document in a QA Project Plan on existing data sources is
given in this guidance document in and in the following discussion.

3.2 ISSUESON PREPARING A QA PROJECT PLAN FOR PROJECTSUSING
EXISTING DATA

Why should | prepare a quality assurance planning document (such asa QA Project
Plan) if my project usesonly existing data? Asdescribed in of this guidance, EPA
Order 5360.1 A2 (May 2000) on data quality specifiesthat a QA Project Plan (or equivaent
document defined by your organization’s Quaity Management Plan) be prepared for any project that
generates or uses environmental data to support EPA’s objectives.

How isthe graded approach applied to writing a QA Project Plan? Your project’s
planning team may apply the graded approach to writing a QA Project Plan, and specify how the
acquisition and use of existing data are to be addressed in the plan. Adequate documentation of all
data sources to be used for decision making should be noted in the QA Project Plan. However, a QA
Project Plan may not necessarily include incidental use of existing data or widely accepted parameter
vaues from sources such as chemical handbooks. The leve of detail associated with the
documentation of a specific data source is ultimately determined by the project’s planning team.
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What issues on the consider ation and use of existing data should be addressed when
preparing a QA Project Plan? lists examples of specific items regarding the identification and
use of existing datato be included within the various dements. In particular, the el ement “Non-direct
Measurements’ focuses on the process to identify and acquire existing data sources, the intended use of
the data through the course of the project, and the acceptance criteria to be used to determine whether
the data are of sufficient quality for their intended use on the project.

Table9. QA Project Plan Elements That May Address Existing Data | ssues

QA Project Plan Element

Considerationsfor the Use of Existing Data

GROUP A: PROJECT MANAGEMENT

Al: Titleand Approva
Sheet

No specid condderations likely.

A2: Table of Contents

Cite any gppendices containing detailed information that may be
relevant in assessing exiding datardative to its intended use on this
project (for example, QA Project Plan for the operation used to
collect the data, audit reports, fina reports). (Note that in most
cases, these materials may be cited as references rather than
included as appendices.)

A3: Didribution List

Identify those who will evauate and assess existing data reltive to
the project’ s acceptance criteria and, where necessary, include
representatives of operations that collected or maintain existing data
sets.

A4: Project/Task
Organization

Include in the Project Organizationa Chart those evaluating exigting
data relative to use on the project, those responsible for identifying
candidate existing data, and representatives of the sources of the
exising data. Clearly state the roles and responsibilities of each

group.

A5: Problem Definitiory
Background

Identify why these data are relevant for congderation for the current
project and, where rdevant, include background information on how
existing data were collected and are maintained.

AB6: Project/Task
Description

Discuss how exigting data can be used to solve the problem, make
the decision, or achieve the necessary outcome that was presented
previoudy. Specify the types of existing data that may be used in
key components of the project. Include:

. an overview of how candidate existing data sources would
be identified;
. an overview of the criteriafor accepting exigting data for use

on the study; and, any exigting data sources that may have
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Table 9. QA Project Plan Elements That May Address Existing Data | ssues

QA Project Plan Element

Congiderationsfor the Use of Existing Data

aready been sdected, with their intended uses and any
special needs (for example, personnel, hardware/software)
associated with ng and working with these data.

Details on these items would be provided in later sections of the QA
Project Plan. The project schedule presented in this section would
include milestones associated with identifying, evauating, selecting,
and obtaining existing data sources for use on the project.

A7: Quadlity Objectives and
Criteria

This section would detail the acceptance criteriathat existing data
sources would need to satisfy to be used on the project (see
When acceptance criteria are expressed relative to certain
data quality indicators (for example, bias, accuracy,
representativeness, comparability, completeness, sengtivity), this
section would describe how information on these data qudity
indicators (i.e., metadata) would be obtained for the various exigting
data sources. To support understanding of the acceptance criteria,
this discussion can clarify the intended use of existing data sources,
along with the types of exigting data sources that would be
considered.

If both newly generated data and existing data are being used on the
project, this section may focus more on the performance criteria
associated with the newly generated data, while details on the
acceptance criteriafor existing data may appear in Element BO.

A8: Specid
Training/Certification

This section would cite any specidized training or qudifications thet
project personnel would need to have or acquire to properly identify,
obtain, handle, and anayze existing data sources. For example, use
of certain datamay specify confidentia business information (CBI)
clearance or specific mathematical or datistical expertise. Training
may be necessary for reviewers of scientific literature to abstract
important information for use on the project.

A9: Documentation and
Records

Information on exigting data that need to be included within the
project’ s data report package would be discussed in this section.
This section would aso discuss how the gpproach to identifying,
seecting, and obtaining exigting information for use on the project,
aong with the approach to determining that candidate data sources
achieve the needs associated with their intended use on the project,
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Table 9. QA Project Plan Elements That May Address Existing Data | ssues

QA Project Plan Element

Congiderationsfor the Use of Existing Data

and the outcome of these processes, would be properly
documented.

GROUP B: DATA GENERATION AND ACQUISITION
Bl Sampling Process These dements address various quality aspects of the design and
Desgn (Experimenta procedures for collecting, handling, and andlyzing environmentd field

Design)

B2 Sampling Methods

B3: Sample Handling and
Custody

B4: Andyticd Methods

B5: Qudity Control

B6: Instrument/

Equipment Tedting,
Ingpection, and Maintenance
B7: Insrument/

Equipment Cdlibration and
Frequency

B8: Inspectior/

Acceptance for Supplies and
Consumables

samples and are relevant when collecting new data for purposes of
addressing the project’ s objectives. Thus, these dements generally
do not address issues regarding existing data sources.

In some cases (for example, on projects using exclusively existing
data), the project’s principa investigator may decide to present
certain procedures associated with the generation and use of exigting
data within these QA Project Plan dements rather than al appearing
in Element B9. However, it is often more informative to have these
elements focus only on newly generated data and to have the eement
“Non-direct Measurements’ focus on exigting data.

B9: Non-direct
M easurements

Thisisthe primary eement of the QA Project Plan within which
information on exiging data, their intended uses, and therr limitations
ispresented. This section also presents the acceptance criteriafor
gpecific data sources that were introduced in “Quality Objectives
and Criteria” See of this guidance for details on what
should be presented in this section.

B10: Data Management

This section documents how exigting data (as well as newly
generated data) would be incorporated and managed into the
project’ s data management system. Example topics include how
exiging datawill be obtained from its source in a given format, how
and what datawill be entered and verified if obtained in hard copy
format, and how certain security or confidentiaity specifications will
be incorporated into the project’ s data management system.
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Table 9. QA Project Plan Elements That May Address Existing Data | ssues

QA Project Plan Element

Congiderationsfor the Use of Existing Data

GROUP C: ASSESSMENT AND OVERSIGHT

C1: Assessments and
Response Actions

List assessments that involve the use of existing data, for example,
assessments that:

Assessments involving existing data generdly address the process of
acquiring, evaluating, selecting, and obtaining existing data for use on
the project. A graded approach is used to determine the overall
scope and leve of detail in which the assessments are performed.
Include the following information (as it would be for any type of
assessment):

existing data meet basic project specifications (for example,
are of the proper type) and are appropriately relevant and
suitable for their targeted use (for example, have an
acceptable target population);

the qudity of existing data meet the acceptance criteria
specified and that a sufficient quantity of exiging datais
available to dlow the project to meet criteria on data qudity;
proper procedures and protocols were used in obtaining or
abgiracting existing data from their sources,

aufficient quaity control information was obtained on the
data; and,

the quaity assurance techniques documented in the QA
Project Plan have been followed in the use of the exigting
data

the role that these assessments play in the project’ stotal set
of assessments;

the schedule of assessments;

the organizations and individuas expected to participate in
the assessments;

information expected from the assessment;

documentation needed for the assessment; and,

possible types of corrective action and levels of authority that
would determine corrective action (for example, collect
additiona data, investigate other data sources, loosen

acceptance criteria).
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Table 9. QA Project Plan Elements That May Address Existing Data | ssues

QA Project Plan Element Congiderationsfor the Use of Existing Data
C2: Reportsto Cite any reports that need to be brought to the attention of
Management management that may affect the extent to which the project relieson
exiging data.
GROUP D: DATA VALIDATION AND USABILITY
D1. DaaReview, Document how the ability to use exigting data to achieve the

Verificaion, and Vdidation | project’s needs will be evauated.

While the assessments in Element C1 may have been performed
initidly on existing data, this section discusses the find set of
assessments of how the data can be used to address project
objectives.

Although previous sections of the QA Project Plan address how an
entire existing data source is determined to be acceptable for use on
the project, this section would address how individua data values
and information within the exigting data source are determined to be
acceptable for use or otherwise need to be qualified, when the
procedures would be performed, and by whom.

D2 Veificaion and Discuss any mathematicd or satistica procedures (such as outlier
Vadidation Methods andyses or goodness-of-fit tests) that will identify whether individua
data vaues within existing data sets should be rejected, transformed,
or otherwise qudified before any datisticd andyss.

In addition, if existing data need to be entered into a project
database, detail the festures of the data management system that
verify the accurate entry of values for important data parametersinto
this database, along with any data reduction procedures (for
example, averages of replicate measurements).

Mention when these activities will be done.

D3: Reconciliation with The ultimate “adequacy” of the exigting data used on this project
User Requirements relaive to the data users needsis determined by methods detailed in
this section. Thisis done by describing statistica tools and other
methods used to evaluate whether the existing data can be used to
achieve thair intended uses and are therefore judtified to be used in
addressing project objectives. Such Statistical tools are documented
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Table 9. QA Project Plan Elements That May Address Existing Data | ssues
QA Project Plan Element Congiderationsfor the Use of Existing Data

in Guidance for Data Quality Assessment: Practical Methods for
Data Analysis (EPA QA/G-9), QAQO Version (EPA, 2000Db).
Discuss drategies in place to resolve or account for any issues that
arise from investigating the data. These issues may include the
impact of datalimitations that were encountered, the need for new
data collection or re-analysis, or the need to use data with cavests.
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APPENDIX B
GLOSSARY OF QUALITY ASSURANCE AND RELATED TERMS

(Note that these definitions are for the purposes of this document only and do not affect the use of the
terms for other purposes.)

acceptance criteria — address the adequacy of exigting information proposed for inclusion into the
project. These criteria often gpply to data drawn from existing sources (“secondary” déta).

accur acy — ameasure of the overd| agreement of a measurement to a known vaue. Accuracy
includes a combination of random error (precision) and systematic error (bias) components that are due
to sampling and anaytical operations, EPA recommends using theterms*® precision” and “ bias,”
rather than “accuracy,” to convey the information usualy associated with accuracy.

assessment — the evauation process used to measure the performance or effectiveness of a system
and its elements.

audit — a systematic and independent examination to determine whether qudity activities and related
results comply with planned arrangements and whether these arrangements are implemented effectively
and are suitable to achieve objectives.

bias — the systematic or persistent distortion of a measurement process that causes errorsin one
direction (i.e., the expected sample measurement is different from the sampl€ s true vaue).

blank — a sample subjected to the usual anadytical or measurement process to establish azero
basdline or background value. Sometimes used to adjust or correct routine analytical results. A sample
that is intended to contain none of the anaytes of interest. A blank is used to detect contamination
during sample handling preparation and/or andysis.

chain-of-custody — an unbroken trail of accountability that ensures the physica security of samples,
data, and records.

collocated samples — two or more portions collected at the same point in time and space so asto be
consgdered identica. These samples are dso known asfidd replicates and should be identified as such.

compar ability — ameasure of the confidence with which one data set or method can be compared to
another.

completeness — ameasure of the amount of valid data obtained from a measurement system.
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conformance — an affirmative indication or judgment that a product or service satisfies the relevant
Specification, contract, or regulation.

corrective action — any measures taken to rectify conditions adverse to quality and, where possible,
to prevent recurrence.

data quality — ameasure of the degree of acceptability or utility of datafor a particular purpose.

data quality assessment — the scientific and Satistica evauation of data to determineif data
obtained from environmenta operations are of the right type, quality, and quantity to support their
intended use.

data quality indicator s — the quantitative statistics and qualitative descriptors used to interpret the
degree of acceptability or utility of datato the user. The principa data qudity indicators are bias,
precision, accuracy (biasis preferred), comparability, completeness, representativeness, and sengtivity.

data quality objectives— the quaitative and quantitative statements derived from the DQO Process
that clarifies sudy’ stechnical and qudity objectives, define the appropriate type of data, and specify
tolerable levels of potential decison errors that will be used as the basis for establishing the quaity and
quantity of data needed to support decisons.

data quality objective process — a sysematic planning tool based on the scientific method that
identifies and defines the type, quality, and quantity of data needed to satisfy a pecified use. DQOs
are the quditative and quantitative outputs from the DQO Process.

data reduction — the process of transforming the number of dataitems by arithmetic or Satistical
cdculations, standard curves, and concentration factors, and collating them into amore useful form.
Daareduction isirreversble and generdly results in areduced data set and an associated loss of detail.

data validation — an analyte- and sample-specific process that extends the eva uation of data beyond
method, procedurd, or contractua compliance (i.e., data verification) to determine the andytica quaity
of agpecific data set.

data verification — the process of evauating the completeness, correctness, and
conformance/compliance of a specific data set againgt the method, procedura, or contractual
Specifications.

design — the specifications, drawings, design criteria, and performance specifications. Also, the result
of deliberate planning, andysis, mathematica manipulations, and design processes.
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detection limit — ameasure of the capability of an analytical method to distinguish samples that do not
contain a gpecific andyte from samples that contain low concentrations of the andyte; the lowest
concentration or amount of the target andyte that can be determined to be different from zero by a
sngle measurement at a stated level of probability. DLs are andyte- and matrix-specific and may be
|aboratory-dependent.

document control — the policies and procedures used by an organization to ensure that its documents
and thelr revisions are proposed, reviewed, approved for release, inventoried, distributed, archived,
stored, and retrieved in accordance with the organization’ s specifications.

environmental conditions — the description of a physical medium (for example, arr, water, il
sediment) or abiologica system expressed in terms of its physical, chemicd, radiologica, or biologica
characterigtics.

environmental data — any measurements or information that describe environmenta processes,
location, or conditions; ecological or hedlth effects and consequences; or the performance of
environmenta technology. For EPA, environmentd data include information collected directly from
measurements, produced from models. Compiled from other sources such as data bases or the
literature,

environmental data oper ation — work performed to obtain, use, or report information pertaining to
environmenta processes and conditions.

environmental monitoring — the process of measuring or collecting environmenta data.

environmental processes — any manufactured or natural processes that produce discharges to, or
that impact, the ambient environment.

environmental technology — an dl-inclusive term used to describe pollution control devices and
systems, waste treatment processes and storage facilities, and Site remediation technologies and their
components that may be used to remove pallutants or contaminants from, or to prevent them from
entering, the environment. Examples include wet scrubbers (air), soil washing (soil), granulated
activated carbon unit (water), and filtration (air, water). Usudly, this term gpplies to hardware-based
systems; however, it can o gpply to methods or techniques used for pollution prevention, pollutant
reduction, or containment of contamination to prevent further movement of the contaminants, such as
capping, solidification or vitrification, and biologicad treatment.

fidd blank — a clean anadyte-free sample which is carried to the sampling site and then exposed to
sampling conditions, returned to the laboratory, and treated as an environmentd sample. Thisblank is
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used to provide information about contaminants that may be introduced during sample collection,
storage, and transport.

financial assistance — the process by which funds are provided by one organization (usualy
governmentdl) to another organization for the purpose of performing work or furnishing services or
items. Financid assstance mechanisms include grants, cooperative agreements, and governmental
interagency agreements.

graded appr oach — the process of applying manageria controls to an item or work according to the
intended use of the results and the degree of confidence needed in the quality of the results.

guidance — a suggested practice that is not mandatory, intended as an aid or example in complying
with astandard or specification.

holding time — the period of time a sample may be stored before analysis. While exceeding the
holding time does not necessarily negeate the veracity of anaytica results, it causes the qualifying or
“flagging” of any data not meseting dl of the specified acceptance criteria

independent assessment — an assessment performed by a quaified individud, group, or organization
that is not a part of the organization directly performing and accountable for the work being assessed.

inspection — the examination or measurement of an item or activity to verify conformance to
Specifications.

matrix spike sample — a sample prepared by adding a known amount of the target andyteto a
specified amount of amatrix. Spiked samples are used, for example, to determine the effect of the
matrix on a method's recovery efficiency.

measur ement quality objectives — the individua performance or acceptance gods for the individua
Data Qudity Indicators such as precision or bias.

metadata — information that describes the data and the quality criteria associated with their
generation.

method — abody of procedures and techniques for performing an activity (for example, sampling,
chemica andyds, quantification), sysematicaly presented in the order in which they areto be
executed.

method blank — ablank prepared to represent the sample matrix as closely as possible and andyzed
exactly like the cdibration standards, samples, and qudity control (QC) samples. Results of method
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blanks provide an estimate of the within-batch variability of the blank response and an indication of bias
introduced by the anaytical procedure.

outlier — an extreme observation that is shown to have alow probability of belonging to a specified
data population.

parameter — a quantity, usudly unknown, such as amean or a Sandard deviation characterizing a
population. Commonly misused for “variable,” “characteridtic,” or “property.”

performance criteria — address the adequacy of information that is to be collected for the project.
These criteria often apply to new data collected for a specific use (“primary” data).

precison — ameasure of agreement among repeated measurements of the same property under
identicd, of subgstantidly smilar, conditions; expressed generdly in terms of the sandard deviation.

process — aset of interrdlated resources and activities that transforms inputs into outputs. Examples
of processesinclude andys's, design, data collection, operation, fabrication, and caculation.

proficiency test — atype of assessment in which a sample, the composition of which is unknown to
the andy., is provided to test whether the andyst/laboratory can produce andytica results within the
specified acceptance criteria.

quality — the totdity of features and characteristics of a product or service that bears on its ability to
meet the stated or implied needs and expectations of the user.

quality assurance — an integrated system of management activitiesinvolving planning,
implementation, assessment, reporting, and quaity improvement to ensure that a process, item, or
sarvice is of the type and quality needed and expected by the customer.

quality assurance project plan — aforma document describing in comprehensive detall the
necessary quality assurance procedures, quality control activities, and other technica activities that need
to be implemented to ensure that the results of the work performed will satisfy the stated performance
or acceptance criteria.

quality control — the overal system of technicd activities that measures the attributes and
performance of a process, item, or service againg defined stlandards to verify that they meet the
specifications established by the customer; operationd techniques and activities that are used to fulfill
the need for qudlity.
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quality control sample — an uncontaminated sample matrix spiked with known amounts of anadytes
from a source independent of the calibration standards. Generaly used to establish intra- laboratory or
andys-specific precison and bias or to assess the performance of dl or a portion of the measurement
sysem.

quality management plan — a document that describes the quality system in terms of the
organization’s dructure, the functiona respongbhilities of management and gaff, the lines of authority,
and the interfaces for those planning, implementing, and ng dl activities conducted.

quality system— a structured and documented management system describing the policies,
objectives, principles, organizationa authority, responghbilities, accountability, and implementation plan
of an organization for ensuring qudity in its work processes, products (items), and services. The qudity
system provides the framework for planning, implementing, and assessing work performed by the
organization and for carrying out quaity assurance procedures and quality control activities.

readiness r eview — a systematic, documented review of the readiness for the start-up or continued
use of afacility, process, or activity. Readiness reviews are typicaly conducted before proceeding
beyond project milestones and before initiation of a mgor phase of work.

record — a completed document that provides objective evidence of an item or process. Records
may include photographs, drawings, magnetic tape, and other data recording media

recovery — the act of determining whether or not the methodology measures dl of the andyte
contained inasample.

repr esentativeness - the measure of the degree to which data accurately and precisely represent a
characterigtic of a population, parameter variations at a sampling point, a process condition, or an
environmenta condition.

self-assessment — the assessments of work conducted by individuals, groups, or organizations
directly responsible for overseeing and/or performing the work.

sensitivity — the cgpability of amethod or instrument to discriminate between measurement
responses representing different levels of avariable of interest.

spike — asubgtance that is added to an environmenta sample to increase the concentration of the
target anayte by known amount; used to assess measurement accuracy (spike recovery). Spike
duplicates are used to assess measurement precision.
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split samples — two or more representetive portions taken from one sample in thefield or in the
laboratory and analyzed by different analysts or laboratories. Split samples are quality control samples
that are used to assess andytical variability and comparability.

standar d operating procedure — adocument that details the method for an operation, anadyss, or
action with thoroughly prescribed techniques and stepsto be followed. It is officidly gpproved asthe
method for performing certain routine or repetitive tasks.

surveillance (quality) — continud or frequent monitoring and verification of the satus of an entity and
the andysis of records to ensure that specifications are being fulfilled.

technical systems audit — athorough, sysematic, on-site quditative audit of facilities, equipment,
personnel, training, procedures, record keeping, data vaidation, data management, and reporting
aspects of asystem.

validation — an anadyte- and sample-specific process that extends the evauation of data beyond
method, procedurd, or contractural compliance (i.e., data verification) to determine the analytica
quality of a specific data sat.

verification — the process of evaluating the completeness, correctness, and conformance/compliance
of aspecific data set againgt the method, procedura, or contractural specifications.
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APPENDIX C
CHECKLIST USEFUL IN QA PROJECT PLAN REVIEW

This gppendix contains a checklist that can be used when reviewing a QA Project Plan. Itis
intended as an example only, as each organization may develop checklists specific to their needs.
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EXAMPLE OF A QA PROJECT PLAN REVIEW CHECKLIST

This checkligt is an example of what could be used to ether write or review a QA Project Plan, especidly those involving field
sampling and laboratory andyses. The items noted follow those eements found in EPA Requirements for QA Project Plans (QA/R-5)
(EPA, 20014).

PROJECT TITLE:

Preparer: Date Submitted for Review:
Reviewer: Date of Review:
Note: A = Acceptable U = Unacceptable NI = Not Included NA = Not Applicable
ELEMENT A U | NI [ NA | PAGE# COMMENTS
SECTION #

PROJECT MANAGEMENT

Al. Titleand Approval Sheet

Contains project title

Indicates revison number, if goplicable

Indicates organization's name

Dated sgnature of organization’s project manger
present

Dated sSgnature of organization's QA manager
present

Fina
EPA QA/G-5 C-2 December 2002



ELEMENT A |U | NI | NA | PAGE# COMMENTS
SECTION #

Other signatures, as needed

A2. Tableof Contents

Lists QA Project Plan information sections

Document control informeation indicated

A3. Digtribution List

Includes al individuals who are to receive a copy of
the QA Project Plan and identifies their organization

A4. Project/Task Organization

|dentifies key individuds involved in dl mgor
aspects of the project, including contractors

Discusses their respongbilities

Project QA Manager podition indicates
independence from unit generating data

Identifies individua respongible for maintaining the
official, approved QA Project Plan

Organizationa chart shows lines of authority and
reporting respongbilities
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

A5. Problem Definition/Background

States decision(s) to be made, actions to be taken, or

outcomes expected from the information to be
obtained

Clearly explains the reason (site background or
higtoricd context) for initiating this project

| dentifies regulatory information, applicable criteria,
action limits, etc. necessary to the project

A6. Project/Task Description

Summarizes work to be performed, for example,
measurements to be made, data files to be obtained,
etc., that support the project’ s gods

Provides work schedule indicating critical project
points, eg., sart and completion dates for activities
such as sampling, andysis, data or file reviews, and
assessments

Details geographical locations to be studied,
including maps where possible

Discusses resource and time congrants, if
aoplicable
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

A7. Quality Objectivesand Criteria

| dentifies performance/measurement criteriafor dl
information to be collected and acceptance criteria
for information obtained from previous studies,
including project action limits and laboratory
detection limits and range of anticipated
concentrations of each parameter of interest

Discusses precision

Addresses hias

Discusses representativeness

| dentifies the need for completeness

Describes the need for comparability

Discusses desired method sengitivity

A8. Special Training/Certifications

Identifies any project personnel specidized training
or certifications

Discusses how thistraining will be provided

Indicates personnd responsible for assuring these
are stisfied
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

| dentifies where this information is documented

A.9 Documentation and Records

|dentifies report format and summarizesdl data
report package information

Ligts all other project documents, records, and
electronic files that will be produced

|dentifies where project information should be kept

and for how long

Discusses back up plans for records stored
eectronicaly

States how individuds identified in A3 will receive
the most current copy of the approved QA Project

Fan, identifying the individud responsible for this

DATA GENERATION and ACQUISITION

B1. Sampling Process Design (Experimental Design)

Describes and judtifies design Sirategy, indicating
sze of the area, volume, or time period to be
represented by asample
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

Detalls the type and total number of sample
types/matrix or test rung/trials expected and needed

Indicates where samples should be taken, how sites
will be identified/located

Discusses what to do if sampling Sites become
inaccessble

|dentifies project activity schedules such as each
sampling event, times samples should be sent to the
|aboratory, etc.

Specifieswhat information is critical and what is for
informationa purposes only

I dentifies sources of varigbility and how this
variability should be reconciled with project
information

B2. Sampling Methods

Identifies dl sampling SOPs by number, date, and
regulatory citation, indicating sampling options or
modifications to be taken

Indicates how each sample/matrix type should be
collected
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

If in situ monitoring, indicates how ingtruments
should be deployed and operated to avoid
contamination and ensure maintenance of proper
data

If continuous monitoring, indicates averaging time
and how ingruments should store and maintain raw
data, or data averages

Indicates how samples are to be homogeni zed,
composited, split, or filtered, if needed

Indicates what sample containers and sample
volumes should be used

| dentifies whether samples should be preserved and
indicates methods that should be followed

Indicates whether sampling equipment and samplers
should be cleaned and/or decontaminated,
identifying how this should be done and by-
products disposed of

| dentifies any equipment and support facilities
needed
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

Addresses actions to be taken when problems occur,
identifying individua(s) responsible for corrective
action and how this should be documented

B3. SampleHandling and Custody

States maximum holding times dlowed from sample
collection to extraction and/or andlyss for each
sample type and, for in-gtu or continuous
monitoring, the maximum time before retrieva of
information

| dentifies how samples or information should be
physicaly handled, transported, and then received
and held in the laboratory or office (including
temperature upon receipt)

Indicates how sample or information handling and
custody information should be documented, such as
in fidd notebooks and forms, identifying individud
responsble

Discusses system for identifying samples, for
example, numbering system, sample tags and labels,
and attaches forms to the plan

Identifies chain-of-custody procedures and includes
form to track custody
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

B4. Analytical Methods

Identifies al andytical SOPs (field, laboratory
and/or office) that should be followed by number,
date, and regulatory citation, indicating options or
modifications to be taken, such as sub-sampling and
extraction procedures

| dentifies equipment or insirumentation needed

Specifies any specific method performance criteria

| dentifies procedures to follow when failures occur,
identifying individud respongble for corrective
action and appropriate documentation

Identifies sample disposa procedures

Specifies laboratory turnaround times needed

Provides method vdidation information and SOPs
for nonstandard methods

B5.  Quality Control

For each type of sampling, analyd's, or measurement
technique, identifies QC activities which should be
used, for example, blanks, spikes, duplicates, etc.,
and at what frequency

EPA QA/G-5

C-10

Fina
December 2002



ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

Details what should be done when control limits are
exceeded, and how effectiveness of control actions
will be determined and documented

| dentifies procedures and formulas for caculating
gpplicable QC datigtics, for example, for precison,
bias, outliers and missng data

B6. Instrument/Equipment Testing, Inspection, and Maintenance

|dentifies field and laboratory equipment needing
periodic maintenance, and the schedule for this

|dentifies testing criteria

Notes availability and location of spare parts

Indicates procedures in place for ingpecting
equipment before usage

Identifies individua () responsible for testing,
ingpection and maintenance

I ndlicates how deficiencies found should be
resolved, re-inspections performed, and
effectiveness of corrective action determined and
documented
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ELEMENT A |U | NI | NA | PAGE# COMMENTS
SECTION #

B7. Ingrument/Equipment Calibration and Frequency

| dentifies equipment, tools, and instruments that
should be cdibrated and the frequency for this
cdibration

Describes how cdibrations should be performed and
documented, indicating test criteria and standards or
certified equipment

| dentifies how deficiencies should be resolved and
documented

B8.  Inspection/Acceptance for Suppliesand
Consumables

Identifies critical supplies and consumables for fied
and laboratory, noting supply source, acceptance
criteria, and procedures for tracking, storing and
retrieving these materids

| dentifies the individud (s) responsible for this

BO. Non-direct M easur ements

| dentifies data sources, for example, computer
databases or literature files, or modds that should be
accessed and used
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ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

Describes the intended use of thisinformetion and
therationdefor their sdection, i.e, its rdevanceto
project

I ndi cates the acceptance criteria for these data
sources and/or models

| dentifies key resources/support facilities needed

Describes how limits to vaidity and operating
conditions should be determined, for example,
internd checks of the program and Beta testing

B10. Data Management

Describes data management scheme from field to
final use and sorage

Discusses standard record-keeping and tracking
practices, and the document control system or cites
other written documentation such as SOPs

| dentifies data handling equipment/procedures that
should be used to process, compile, analyze, and
transmit data rliably and accuratdly

Identifies individua(s) respongble for this

Describes the process for data archiva and retrieva

EPA QA/G-5

C-13

Fina
December 2002



ELEMENT

NI

NA

PAGE #
SECTION #

COMMENTS

Describes procedures to demonstrate acceptability of
hardware and software configurations

Attaches checklists and forms that should be used

ASSESSMENT and OVERSIGHT

Cl. Assessmentsand Response Actions

Ligts the number, frequency, and type of assessment
activities that should be conducted, with the
approximate dates

| dentifies individua (s) responsible for conducting
assessments, indicating their authority to issue stop
work orders, and any other possible participantsin
the assessment process

Describes how and to whom assessment information
should be reported

| dentifies how corrective actions should be
addressed and by whom, and how they should be
verified and documented

C2. Reportsto Management

Identifies what project QA status reports are needed
and how frequently
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ELEMENT A |U | NI | NA | PAGE# COMMENTS
SECTION #

I dentifies who should write these reports and who
should receive this information

DATA VALIDATION and USABILITY

D1. DataReview, Verification, and Validation

Describes criteria that should be used for accepting,
rgecting, or qualifying project data

D2. Vaerification and Validation M ethods

Describes process for data verification and
vdidation, providing SOPs and indicating what data
vaidation software should be used, if any

Identifies who is responsible for verifying and
vaidating different components of the project
datalinformation, for example, chain-of-custody
forms, receipt logs, caibration information, etc.

| dentifies issue resol ution process, and method and
individua respongble for conveying these results to
data users

Attaches checkligts, forms, and calculations
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ELEMENT A |U | NI | NA | PAGE# COMMENTS
SECTION #

D3. Reconciliation with User Requirements

Describes procedures to eva uate the uncertainty of
the vaidated data

Describes how limitations on data use should be
reported to the data users
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APPENDIX D

This appendix contains severd tables for summarizing QA Project Plan information. Since the
content and level of detall in a specific QA Project Plan will vary by program, by the work being
performed, and by the intended use of the data, specific tables may not be applicable to dl projects.
These tables illustrate possible formats that can be used; columns may be deleted, rows expanded, or
items added as needed. These tables were obtained from, and modified from, the Intergovernmental
Data Quality Task Force (IDQTF) Workbook for QA Project Plans currently in devel opment.

SAMPLE QA PROJECT PLAN TABLES
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Table D-1. Personnel Responsibilitiesand QA Project Plan Receipt

Contact QA Project Plan
Name Organizational Affiliation Title Information® Receipt/Control #
B 1T e ephone number, fax number, email address.
Final
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TableD-2. Project Schedule TimeLine

Date (MM/DD/YY) Deliverable
Activity Deliverable Due Date
Anticipated Date Anticipated Date
of Initiation of Completion
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Matrix

Analytical
Parameter

Concentration
Level

Sampling
Procedure

Analytical
Method #

Table D-3. Measurement Performance Criteria

Data Quality Indicators
(DQls)

M easur ement Per for mance
Criteria

QC Sample and/or Activity Used
to Assess M easur ement
Performance

QC Sampleto Assess

Error for Sampling (S),

Analytical (A) or both
(S&A)

!Data Quality Indicators (precision, accuracy/bias, sensitivity, data completeness, comparability, and representativeness)
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Table D-4. Special Personnel Training or Certification

Specialized Training
CourseTitleor Description

Training Provider

Training
Date

Personnel Receiving Training/
Organizational Affiliation

L ocation of Records
& Certificates*

*|f training records and/or certificates are on file elsewhere, then document their location in this column. If these training records and/or certificates do not

exist or are not available, note this.
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Table D-5. Document and Record Retention, Archival, and Digposition I nformation

| dentify Type Needed*

Retention

Archival

Disposition

Sample Callection
Records

Fidd Records

Analytical Records

Data Records

Assessment
Records

Modding Reports

* Congder confidentia business information (CBI).
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Table D-6. Sampling L ocations and Sampling M ethod/SOPs

Preservation Maximum
L ocation # Samples (chemical, Holding Time
Sampling ID Matrix Depth Analytical | (includefield | Sampling | Sample [Containers |temperature, light Preparation/
L ocation®? Number (Units) | Parameter duplicates) SOP Volume | #, size, type protected) Analysis
Yndicate critical field sampling locations with **',
2Indicate background sampling locations with 2",
Fina
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Table D-7. Sample Handling System

Sample Collection, Packaging and Shipment

Sample Collection:

Sample Packing:

Coordingtion of Shipment:

Type of Shipment (Courier):

Sample Receipt and Analysis

Respongble Organization:

Sample Recapt:*

Sample Custody and Storage:*

Sample Preparation:*

Sample Determinative Analyss*

Sample Archival

Field Sample Storage (# days from sample collection):

Sample Extract/Digestate Storage (# days from extraction/digestion):

Sample Disposal

Responsible Organization:

Responsible Personnd:

* |dentify primary responsible |aboratory group or individud.
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Table D-8. Contaminants of Concern and Other Target Analytes

Project
Project Action Quantitation Analytical Method Achievable L aboratory
Analyte Matrix | Limit (units, wet or | Limit (units, wet Limits
dry weight) or dry weight)

MDLs! Method?! MDLs? QL¢s?

!Analytical Method Detection Limits (MDLs) and Quantitation Limits (QLS) documented in validated methods. QLs can be 3-10 times higher than the MDLSs,
depending on the specifications from the Data Quality Objectives established for the project.
2Achievable MDLs and QLs are limits that an individual |aboratory can achieve when performing a specific analytical method.
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TableD-9. Analytical Services

Backup
M odified Data L aboratory/Organization L aboratory/Organization
Analytical | Matrix Analytical for Package (Name, Address, Contact (Name, Address, Contact
Parameter Method/SOP | Method | Turnaround | Person, Telephone Number) Person, Telephone
yes/no Time Number)
Fina
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Matrix

Sampling SOP

Andytica Parameter

Andytica Method/
SOP Reference

# Sample Locations

Table D-10. Sampling QC

Fidd QC:

Frequency/
Number

M ethod/SOP QC
Acceptance Limits

Corrective
Action (CA)

Per son(s) Responsible
for CA

Data Quality
Indicator (DQI)

M easur ement

Quality
Objectives

Equipment Blanks

Fidd Blanks

Trip Blanks

Cooler Temperature

Feld Duplicate Pairs

Collocated Samples

Fidd Splits

Field Matrix Spikes

Other:
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Matrix

Sampling SOP

Andytica Parameter

Andytica Method/
SOP Reference

# Sample Locations

TableD-11. Analytical QC

Laboratory QC:

Frequency/
Number

M ethod/SOP
QC Acceptance Limits

Corrective Action
(CA)

Per son(s)
Responsible
for CA

Data Quality
Indicator (DQI)

M easur ement

Quality
Objectives

Method Blank

Reagent Blank

Storage Blank

Ingrument Blank

Lab. Duplicate

Lab. Matrix Spike

Matrix Spike Dup.

Lab. Control Sample

Surrogates

Internal Standards

Others
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Table D-12. Testing, Inspection and Maintenance of Sampling Equipment and Analytical I nstruments

Equipment/ | Maintenance Testing Inspection | Responsible Acceptance | Corrective SOP
I nstrument Activity Activity Activity Person Frequency | Criteria Action | Reference
Fina
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Table D-13. Equipment and Instrumentation Calibration

Equipment/ Frequency of Acceptance Corrective Action |Person Responsible SOP
I nstrument Procedure Calibration Criteria (CA) for CA Reference
Fina
EPA QA/G-5 D-14 December 2002



Table D-14. Inspection/Acceptance Testing Requirementsfor Consumables and Supplies

Critical I nspection/ Handling/
Supplies/ Acceptance Acceptance Testing Method Frequency | Responsible Storage
Consumables Specifications Criteria Individual Conditions
Fina
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Table D-15. Critical Suppliesand Consumables Tracking L og

M eets I nspection/ Retesting Needed
Critical Supplies/ | Tracking Date Acceptance Criteria (Y/N, if yesinclude Expiration | InitialgDate
Consumables Number | Received | (Y/N,if yesinclude date) date) Date
Final
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Table D-16. Assessments

Person, Title, Organizational Affiliation Responsible For:

Assessment [Frequency| Internal Organlzqtlon Identifying and
Type or Performing . . . .
External | A ent Performing Responding to I mplementing Monitoring
Assessment Assessment Corrective Effectiveness of
Findings Actions Corrective Actions
Fina
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Table D-17. QA Management Reports

Frequency (daily, weekly |Projected
Type of Report monthly, quarterly, Delivery Person(s) Responsible for Report Report Recipients
annually, etc.) Date(s) Preparation
Fina
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Table D-18. Data Validation Summary

M edium/
Matrix

Analytical
Parameter

Concentration
L evel

Validation Criteria

Validation
Criteria
M odified

Data Validator

(Name, Title, and Organizational

Affiliation)
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