Detailed definitions of Accuracy, Precision, and Bias:
Accuracy has been a term frequently used to represent closeness to truth and includes a combination of
precision and bias uncertainty components. This term has been used throughout the CFR. In general, we
will follow the conventions of the NIST and, more recently, of EPA (ref. NIST Report 1297 and EPA G-9)
and will not use the term accuracy, but will describe measurement uncertainties as precision, bias, and total
uncertainty (total uncertainty is the combination of both precision and bias).
Precision - a measure of mutual agreement among individual measurements of the same property usually
under prescribed similar conditions, or how well side-by-side measurements of the same thing agree with
each other. Sometimes, as in the case of environmental measurements such as flow rate of an instrument,
precision can be estimated by repeated measurements of the same thing over some time period, such as
three months. It is important that the measurements be as similar as possible, using the same equipment or
equipment as similar as possible. Precision represents the random component of uncertainty. This random
component is what changes randomly high or low, and which, try as you might, you cannot control with the
equipment and procedures you are using. Precision is estimated by various statistical techniques using the
standard deviation or, if you only have two measurements, the percent difference.
For O3, this refers to testing the O3 analyzer in the field at a concentration between 0.08 and 0.10 ppm. The
test must be performed manually at least once every two weeks. Precision tests also check for bias, or the
systematic error in test results, if the results are always “high” or always “low” then there is obviously a
bias.
Bias - the systematic or persistent distortion of a measurement process that causes uncertainty in one
direction. This means that the result is generally higher than it should be, or lower than it should be. These
types of systematic errors are caused by poor calibration, or doing the same thing "wrong" for each of the
measurements that makes each result either always higher or always lower than it should be. Bias is
estimated by evaluating your measurement results against some known standard that you use as the "true"
value. It is generally expressed as a positive or negative percentage of the "true" value.
More definitions:

APPENDIX B
TERMS AND DEFINITIONS
assessment - the evaluation process used to measure the performance or effectiveness of a system
and its elements. As used here, assessment is an all-inclusive term used to denote any of the
following: audit, performance evaluation, management systems review, peer review, inspection, or
surveillance.
audit (quality) - a systematic and independent examination to determine whether quality
activities and related results comply with planned arrangements and whether these arrangements
are implemented effectively and are suitable to achieve objectives.
calibration - comparison of a measurement standard, instrument, or item with a standard or
instrument of higher accuracy to detect and quantify inaccuracies and to report or eliminate those
inaccuracies by adjustments.
chain-of-custody - an unbroken trail of accountability that ensures the physical security of
samples, data, and records.
contractor - any organization or individual that contracts to furnish services or items or perform
work; a supplier in a contractual situation.
data quality assessment - a statistical and scientific evaluation of the data set to determine the
validity and performance of the data collection design and statistical test, and to determine the
adequacy of the data set for its intended use.
data usability - the process of ensuring or determining whether the quality of the data produced
meets the intended use of the data.
design - specifications, drawings, design criteria, and performance requirements. Also the result
of deliberate planning, analysis, mathematical manipulations, and design processes.
environmental conditions - the description of a physical medium (e.g., air, water, soil, sediment)
or biological system expressed in terms of its physical, chemical, radiological, or biological
characteristics.
environmental data - any measurements or information that describe environmental processes,
location, or conditions; ecological or health effects and consequences; or the performance of
environmental technology. For EPA, environmental data include information collected directly
from measurements, produced from models, and compiled from other sources such as data bases
or the literature.
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environmental data operations - work performed to obtain, use, or report information
pertaining to environmental processes and conditions.
environmental processes - manufactured or natural processes that produce discharges to or that
impact the ambient environment.
environmental programs - work or activities involving the environment, including but not
limited to: characterization of environmental processes and conditions; environmental monitoring;
environmental research and development; the design, construction, and operation of
environmental technologies; and laboratory operations on environmental samples.
environmental technology - an all-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 utilized to remove pollutants or contaminants from or prevent them
from entering the environment. Examples include wet scrubbers (air), soil washing (soil),
granulated activated carbon unit (water), and filtration (air, water). Usually, this term will apply
to hardware-based systems; however, it will also apply 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 biological
treatment.
financial assistance - the process by which funds are provided by one organization (usually
government) to another organization for the purpose of performing work or furnishing services or
items. Financial assistance mechanisms include grants, cooperative agreements, performance
partnership agreements, and government interagency agreements.
graded approach - the process of basing the level of application of managerial controls applied
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.
independent assessment - an assessment performed by a qualified individual, group, or
organization that is not a part of the organization directly performing and accountable for the
work being assessed.
information resources management - the planning, budgeting, organizing, directing, training
and controls associated with information. The term encompasses both information itself and
related resources such as personnel, equipment, funds and technology.
inspection - an activity such as measuring, examining, testing, or gauging one or more
characteristics of an entity and comparing the results with specified requirements in order to
establish whether conformance is achieved for each characteristic.
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management system - a structured, non-technical system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan of an
organization for conducting work and producing items and services.
method - a body of procedures and techniques for performing an activity (e.g., sampling,
modeling, chemical analysis, quantification) systematically presented in the order in which they are
to be executed.
participant - when used in the context of environmental programs, an organization, group, or
individual that takes part in the planning and design process and provides special knowledge or
skills to enable the planning and design process to meet its objective.
performance evaluation - a type of audit in which the quantitative data generated in a
measurement system are obtained independently and compared with routinely obtained data to
evaluate the proficiency of an analyst or laboratory.
quality - the totality of features and characteristics of a product or service that bear on its ability
to meet the stated or implied needs and expectations of the user.
quality assurance (QA) - an integrated system of management activities involving planning,
implementation, documentation, assessment, reporting, and quality improvement to ensure that a
process, item, or service is of the type and quality needed and expected by the client.
quality assurance manager - the individual designated as the principal manager within the
organization having management oversight and responsibilities for planning, documenting,
coordinating, and assessing the effectiveness of the quality system for the organization.
quality assurance project plan - a document describing in comprehensive detail the necessary
QA, QC, and other technical activities that must be implemented to ensure that the results of the
work performed will satisfy the stated performance criteria.
quality control (QC) - the overall system of technical activities that measures the attributes and
performance of a process, item, or service against defined standards to verify that they meet the
stated requirements established by the customer; operational techniques and activities that are
used to fulfill requirements for quality.
quality management - that aspect of the overall management system of the organization that
determines and implements the quality policy. Quality management includes strategic planning,
allocation of resources, and other systematic activities (e.g., planning, implementation,
documentation, and assessment) pertaining to the quality system.
quality management plan - a document that describes a quality system in terms of the
organizational structure, policy and procedures, functional responsibilities of management and
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staff, lines of authority, and required interfaces for those planning, implementing, documenting,
and assessing all activities conducted.
quality system - a structured and documented management system describing the policies,
objectives, principles, organizational authority, responsibilities, accountability, and implementation
plan of an organization for ensuring quality in its work processes, products (items), and services.
The quality system provides the framework for planning, implementing, documenting, and
assessing work performed by the organization and for carrying out required QA and QC activities.
readiness review - a systematic, documented review of the readiness for the start-up or continued
use of a facility, process, or activity. Readiness reviews are typically conducted before proceeding
beyond project milestones and prior to initiation of a major 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.
specification - a document stating requirements and which refers to or includes drawings or other
relevant documents. Specifications should indicate the means and the criteria for determining
conformance.
supplier - any individual or organization furnishing items or services or performing work
according to a procurement document or financial assistance agreement. This is an all-inclusive
term used in place of any of the following: vendor, seller, contractor, subcontractor, fabricator, or
consultant.
surveillance (quality) - continual or frequent monitoring and verification of the status of an
entity and the analysis of records to ensure that specified requirements are being fulfilled.
technical systems audit (TSA) - a thorough, systematic, on-site, qualitative audit of facilities,
equipment, personnel, training, procedures, record keeping, data validation, data management,
and reporting aspects of a system.
validation - confirmation by examination and provision of objective evidence that the particular
requirements for a specific intended use are fulfilled. In design and development, validation
concerns the process of examining a product or result to determine conformance to user needs.
verification - confirmation by examination and provision of objective evidence that specified
requirements have been fulfilled. In design and development, verification concerns the process of
examining a result of a given activity to determine conformance to the stated requirements for that
activity.

EPA QA/R-5

B-4

Final
March 2001

