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0. Introduction

0.1 Intent of the Handbook

This document is Volume 1l of a five-volume quality assurance (QA) handbook series dedicated to air
pollution measurement systems. Volume Il is dedicated to the Ambient Air Quality Surveillance
Program and the data collection activities inherent to that program. This guidance is part of a quality
management system designed to ensure that the Ambient Air Quality Surveillance Program: (1) provides
data of sufficient quality to meet the program’s objectives, and (2) is implemented consistently across
the Nation.

The purpose of the Handbook is twofold. First, it provides additional information and guidance on the
material covered in the Code of Federal Regulations (CFR) pertaining to the Ambient Air Quality
Surveillance Program. Second, the document is intended to assist technical personnel at tribal, state and
local monitoring organizations® in developing and implementing a quality system for the Ambient Air
Quality Surveillance Program. A quality management system (QMS), as defined by The American
National Standard-Specifications and Guidelines for Quality Systems for Environmental Data Collection
and Environmental Technology Programs (ANSI/ASQ E4),? is:

*“a structured and documented management system describing the policies, objectives,
principles, organizational authority, responsibilities, accountability, and implementation plan
of an organization for ensuring the quality in its work processes, products, and services.

The QMS provides the framework for planning, implementing, and assessing the work
performed by the organization and for carrying out required quality assurance (QA) and
quality control (QC) activities”.

A monitoring organization’s QMS for the Ambient Air Quality Surveillance Program is described in its
quality assurance project plan (QAPP). Therefore, the Handbook has been written in a style similar to a
QA project plan as specified in the document EPA Requirements for Quality Assurance Project Plans for
Environmental Data Operations (EPA QA/R5)%. Environmental data operations (EDO) refer to the work
performed to obtain, use, or report information pertaining to natural surroundings and conditions. The
information in this Handbook can be used as guidance in the development of detailed monitoring
organization QAPPs.

Earlier versions of the Handbook focused on the six criteria pollutants monitored at the State and Local
Ambient Monitoring Stations (SLAMS) and National Ambient Monitoring Stations (NAMS). In 2006,
the term “NAMS” was discontinued and a new national monitoring concept-the National Ambient Air
Monitoring Strategy- was adopted. Although the focus will remain on the criteria pollutants, this edition
is expanded to cover quality assurance guidance for:

e Photochemical Assessment Monitoring Stations (PAMS)
(https://www3.epa.gov/ttn/amtic/pamsmain.html);
e  Open path monitoring (https://www3.epa.gov/ttn/amtic/longpath.html);

! Monitoring organization will be used throughout the handbook to identify any tribal, state or local organization
that is implementing an ambient air monitoring program, especially if they are using the data for comparison to the
National Ambient Air Quality Standards (NAAQS).

2 http://asq.org/quality-press/display-item/index.html?item=T977E

3 http://www.epa.gov/qualityl/ga_docs.html
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e PM_5 Chemical Speciation Network (https://www3.epa.gov/ttn/amtic/speciepg.html);
e National Air Toxics Trends Network (NATTS) (https://www3.epa.gov/ttn/amtic/airtoxpg.html);
e NCore Network (https://www3.epa.gov/ttn/amtic/ncore.html).

Due to the dynamic nature of the monitoring networks, this Handbook does not supplant the detailed
guidance provided by the programs listed above but provides general information and pointers, in the
form of hyperlinks, where one can go for more detailed information.

0.2 Use of the Terms Shall, Must, Should and May

The intent of this handbook is to provide additional guidance on the ambient air monitoring requirements
found in the Clean Air Act and 40 CFR Parts 50, 53 and 58. In order to distinguish requirements from
guidance, the following terms will be used with consistency.

shall, must-  when the element is a requirement in 40 CFR and the Clean Air Act

should- when the element is recommended. This term is used when extensive experience in
monitoring provides a recommended procedure that would help establish or improve
the quality of data or a procedure. The process that includes the term is not required
but if not followed, an alternate procedure should be developed that meets the intent
of the guidance.

may- when the element is optional or discretionary. The term also indicates that what is
suggested may improve data quality, that it is important to consider, but it is not as
important as those that have been suggested using the term “should”.

NOTE: The material in the Handbook can only reflect the regulation and guidance up to
the date the Handbook was published. Regulations that change after Handbook publication
cannot be reflected in this document. Therefore, the reader is cautioned to review current
regulations and technical notes when using any guidance in this document.

0.3 Use of Footnotes

This document will make extensive use of internet links that will provide the user with access to more
detailed information on a particular subject. Due to the limitations of Adobe, full URL addresses must be
provided in order for the links to work. Rather than clutter the body of the document with long URL
addresses, footnotes will be used to direct the interested reader to the correct link.

0.4 Handbook Review and Distribution

The information in this Handbook was revised and/or developed by many of the organizations
responsible for implementing the Ambient Air Quality Surveillance Program (see Acknowledgments). It
has been peer-reviewed and accepted by these organizations and serves to promote consistency among
the organizations collecting and reporting ambient air data. This Handbook is accessible as a PDF file
on the Internet under the AMTIC Homepage: https://www3.epa.gov/ttn/amtic/galist.ntml
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Recommendations for modifications or revisions are always welcome. Comments should be sent to the
appropriate Regional Office Ambient Air Monitoring QA Contact. The QA Handbook Revision
Workgroup will meet twice a year to discuss any pertinent issues and proposed changes.
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1.0 Program Background

1.1 Ambient Air Quality Monitoring Network

The purpose of this section is to
describe the general concepts for
establishing the Ambient Air
Quality Monitoring Network. The
majority of this material, as well as
additional details, can be found in
p| Ardient the Clean Air Act (CAA)?Y, 40 CFR

it Data Parts 50, 53 and 582, and their
/‘// references.

o : _ Between the years 1900 and 1970,
the concentrations of six principal
pollutants increased significantly.
The principal pollutants, also called
criteria pollutants, are: particulate
matter (PM1o and PMs), sulfur
dioxide, carbon monoxide, nitrogen
dioxide, ozone, and lead. In 1970
the CAA was signed into law. The

o Adjust SJEE CAA and its amendments provide
Chssification| Impl;ﬁmmn the framework for all pertinent

organizations to protect air quality.

_— g p quality

Cahiar 40 CFR Part 58, Appendix D
Dﬁ:ﬂ?ﬁ% requires that monitoring networks
for criteria pollutants be designed
Figure 1.1 Ambient air quality monitoring process for three basic monitoring

objectives:
e provide air pollution data to the general public in a timely manner;
e support compliance with ambient air quality standards (primary and secondary) and emission
strategy development;
e support air pollution research studies.
In addition, these monitoring networks can also be developed to:

e activate emergency control procedures that prevent or alleviate air pollution episodes;
e 0bserve pollution trends throughout the region, including non-urban areas.

To meet these basic needs, the monitoring network may require monitoring sites be located to:

e determine the highest concentration expected to occur in the area covered by the network;

1 http://epa.qgov/air/caa/
2 http://www.access.gpo.gov/naral/cfr/cfr-table-search.html
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measure typical concentrations in areas of high population density;

determine the impact of significant sources or source categories on air quality;

determine background concentration levels;

determine the extent of regional pollutant transport among populated areas, and in support of
secondary standards;

e measure air pollution impacts on visibility, vegetation damage, or welfare-based impacts.

These “site types” will be used during the development of data quality objectives (Section 3). As one
reviews the site types, it becomes apparent that it will be rare that individual sites can be located to meet
more than two or three types of measurements. Therefore, monitoring organizations need to choose the
sites that are most representative of its priority objective(s).

Through the process of implementing the CAA, seven major categories of monitoring stations or
networks that measure the air pollutants have been developed. These networks are described below. In
addition, a fact sheet on each network (with the exception of SPMs) can be found in Appendix A.

State and Local Air Monitoring Stations (SLAMS) including Tribal Monitoring Stations

The SLAMS consist of a network of monitoring stations whose size and distribution is largely determined
by the monitoring requirements for NAAQS comparison and the needs of monitoring organizations to
meet their respective tribal/state implementation plan (TIP/SIP) requirements. The TIP/SIPs provide for
the implementation, maintenance, and enforcement of the national ambient air quality standards
(NAAQS) in each air quality control region within a tribe/state. The Handbook is largely devoted to
guidance related to the SLAMS network. SLAMS exclude special purpose monitor (SPM) stations and
include NCore, PAMS, Near Road and all other State or locally operated stations that have not been
designated as SPM stations.

Special Purpose Monitor Stations (SPMs)?

An SPM station means a monitor included in an agency's monitoring network that the agency has
designated as a special purpose monitor station in its annual monitoring network plan and in the AQS,
and which the agency does not count when showing compliance with the minimum requirements of this
subpart (40 CFR Part 58) for the number and siting of monitors of various types. Any SPM operated by
an air monitoring agency must be included in the periodic assessments and annual monitoring network
plan required by §58.10 and approved by the Regional Administrator. SPMs:

e provide for special studies needed by the monitoring organizations to support TIPs/SIPs and other
air program activities;

e are not permanently established and can be adjusted to accommodate changing needs and
priorities;

o are used to supplement the fixed monitoring network as circumstances require and resources
permit;

e data must meet all QA, siting, and methodology requirements for SLAMS monitoring, if the data
from SPMs are to be used for SIP purposes.

Any SPM data collected by an air monitoring agency using a Federal reference method (FRM), Federal
equivalent method (FEM), or approved regional method (ARM) must meet these requirements:

840 CFR Part 58.1 and 40 CFR Part 58.20
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e 40 CFR Parts 58.11 and 58.12;

o the QA requirements in 40 CFR Part 58, Appendix A, or an approved alternative to Appendix A
to this part;

e requirements of 40 CFR Part 58.16, for submitting the data collected to AQS; and
submission of an indication to AQS by the monitoring agency that the SPM reporting data to
AQS meets the requirements of 40 CFR Part 58, Appendices A and E*.

40 CFR Part 58.20 provides additional details on the requirements of the SPM and the use of SPM data.

All data from an SPM using an FRM, FEM, or ARM which has operated for more than 24 months is
eligible for comparison to the relevant NAAQS, subject to the conditions of 858.30, unless the air
monitoring agency demonstrates that the data came from a particular period during which the
requirements of 40 CFR Part 58, Appendices A, C, or E were not met in practice.

If an SPM using an FRM, FEM, or ARM is discontinued within 24 months of start-up, the Administrator
will not base a NAAQS violation determination for the PM2s or ozone NAAQS solely on data from the
SPM.

If an SPM using an FRM, FEM, or ARM is discontinued within 24 months of start-up, the Administrator
will not designate an area as nonattainment for the CO, SO, NO;, or 24-hour PM1s NAAQS solely on the
basis of data from the SPM. Such data are eligible for use in determinations of whether a nonattainment
area has attained one of these NAAQS.

Prior approval from EPA is not required for discontinuance of an SPM.

NO:2 Near-Road Monitoring Network

On February 9, 2010, new minimum monitoring requirements for the nitrogen dioxide (NO2) monitoring
network were promulgated (75 FR 6474) in support of a revised NAAQS for NO,. The NO, NAAQS was
revised to include a 1-hour standard with a 98th percentile form and a maximum allowable NO-
concentration of 100 ppb anywhere in an area, while retaining the annual standard of 53 ppb. In the 2009
NO; Risk and Exposure Assessment® created during the NAAQS revision process, and as reiterated in the
preambles to the Notice of Proposed Rulemaking (NPR for NO2) (74 FR 34404) and the Notice of Final
Rulemaking (NFR for NOy) (75 FR 6474) on the Primary NAAQS for NO,, the EPA recognized that
roadway-associated exposures account for a majority of ambient exposures to peak NO, concentrations.

As part of the NO, NAAQS revision, the EPA promulgated requirements for near-road NO, monitors in
urban areas. The primary objective of the required near-road NO network is to support the
Administrator’s approach in revising the NO, NAAQS by focusing monitoring resources on near-road
locations where peak, ambient NO, concentrations are expected to occur as a result of on-road mobile
source emissions. As such, the NO, monitoring is part of the SLAMS Network. Monitoring at such a
location or locations within a particular urban area will provide data that can be compared to the NAAQS
and used to assess exposures for those who live, work, play, go to school, or commute within the near-
roadway environment.

The near-road NO; data will provide a clear means to determine whether the NAAQS is being met within
the near-road environment throughout a particular urban area. Near-road NO, monitoring sites are to be

4 AQS supports this via the Ml — Monitor Regulatory Compliance transaction. It is also available on the Maintain
Monitor form in the web app.
5 http://www.epa.gov/ttn/naags/standards/nox/s_nox_cr_rea.html
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placed at locations with expected peak NO, concentrations in the near-road environment, although the
target mobile sources and the roads they travel upon are ubiquitous throughout urban areas. Because of
these two factors, these monitoring data may be said to represent the relative worst-case population
exposures that may be occurring in the near-road environment throughout an urban area over the
averaging times of interest.

Prevention of Significant Deterioration (PSD) Monitoring®

Prevention of Significant Deterioration (PSD) applies to new major sources or major modifications at
existing sources for pollutants where the area the source is located is in attainment or unclassifiable with
the National Ambient Air Quality Standards (NAAQS). It requires the following:

1. installation of the Best Achievable Control Technology (BACT);
2. an air quality analysis;

3. an additional impacts analysis; and

4. public involvement.

Class I areas are areas of special national or regional natural, scenic, recreational, or historic value for
which the PSD regulations provide special protection.

The main purpose of the air quality analysis is to demonstrate that new emissions emitted from a
proposed major stationary source or major modification, in conjunction with other applicable emissions
increases and decreases from existing sources, will not cause or contribute to a violation of any applicable
NAAQS or PSD increment.

Generally, the analysis will involve (1) an assessment of existing air quality, which may include ambient
monitoring data and air quality dispersion modeling results, and (2) predictions, using dispersion
modeling, of ambient concentrations that will result from the applicant's proposed project and future
growth associated with the project. In some cases, it may also require ambient air monitoring.

The QA requirements for monitoring criteria pollutants at PSD sites are very similar to the QA
requirements for monitoring sites used for NAAQS compliance and can be found in 40 CFR Part 58
Appendix B.

This Handbook is not intended to provide any overall guidance on the PSD program. However, as
information is relayed on the ambient air CFR QA requirements, the Handbook will distinguish any
differences in the QA requirements between the PSD and ambient air programs. In addition, in 2013 EPA
developed some additional guidance related to the PSD quality system’

PM_5 Chemical Speciation Network (CSN)8

In 1997, the PM2s NAAQS review led to the establishment of the Chemical Speciation Network (CSN).
The initial monitoring network began with 13 pilot sites in 2000 and the size of the network has
fluctuated over the years. Currently, the CSN consists of approximately 150 ambient air monitoring sites.
These sites collect aerosol samples over 24 hours on filters analyzed for trace elements, major ions, and

6 https://www.epa.gov/nsr/prevention-significant-deterioration-basic-information
7 https://www3.epa.gov/ttn/amtic/files/policy/PSD_Q&A.pdf
8 https://www3.epa.gov/ttn/amtic/speciepg.html
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organic and elemental carbon. The primary objectives of the CSN are to support PM.s regulatory
implementation activities, support health effects and exposure research studies, and to provide nationally
consistent data for the assessment of trends and a long-term record of the chemical composition of PM_s.

Photochemical Assessment Monitoring Stations (PAMS)?

On February 12, 1993, the U.S. Environmental Protection Agency (EPA) revised ambient air quality
surveillance regulations in Title 40 Part 58 of the Code of Federal Regulations (40 CFR Part 58) to
include provisions for enhanced monitoring of ozone (Os), oxides of nitrogen (NOx), volatile organic
compounds (VOCs), and selected carbonyl compounds, as well as monitoring of meteorological
parameters. On October 1, 2015, EPA made significant changes to the PAMS monitoring requirements
and applicability (40 CFR part 58 Appendix D, section 5.0) to better serve both national and local
objectives. The EPA finalized a two-part network design. The first part of the design includes a network
of fixed sites (“required PAMS sites”) intended to support Os model development and evaluation and the
tracking of trends of important O3 precursor concentrations. These required PAMS sites are to be located
at NCore sites located in CBSAs with a population of one million or more. The second part of the
network design requires states with moderate Oz non-attainment areas to develop and implement
Enhanced Monitoring Plans (EMPs) which were intended to allow monitoring agencies the needed
flexibility to implement additional monitoring capabilities to suit the needs of their area.

NOTE: As of the publication date of this Handbook, the PAMS Program was undergoing
revisions to the implementation of the program. Those interested in more current guidance
on the PAMS program should visit the AMTIC website for more up-to-date information.

National Air Toxic Trends Stations (NATTS)1°

There are currently 188 hazardous air pollutants (HAPS) or Air Toxics (AT) regulated under the

CAA. These pollutants have been associated with a wide variety of adverse health and ecosystem effects.
In 1999, EPA finalized the Urban Air Toxics Strategy (UATS)*. The UATS states that emissions data
are needed to quantify the sources of air toxics and their impacts and aid in the development of control
strategies, while ambient monitoring data are needed to understand the behavior of air toxics in the
atmosphere after they are emitted. Part of this strategy included the need for toxics monitoring. This
monitoring includes:

The Urban Air Toxics Monitoring Program?*? (UATMP) - a program designed to characterize the
magnitude and composition of potentially toxic air pollution in, or near, urban locations. The
UATMP was initiated by EPA in 1988 as an extension of the existing Nonmethane Organic
Compounds Program (NMOC) to meet the increasing need for information on air toxics. Over the
years, the program has grown in both participation levels and pollutants targeted (EPA, 2009a). The
program has allowed for the identification of compounds that are prevalent in ambient air and for
participating agencies to screen air samples for concentrations of air toxics that could potentially
result in adverse human health effects.

9 https://wwwa3.epa.gov/ttn/amtic/pamsmain.html

10 https://www3.epa.gov/ttn/amtic/airtoxpg.html

1 https://www3.epa.gov/ttn/atw/area/arearules.html
12 https://www3.epa.gov/ttnamtil/uatm.html
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The National Air Toxics Trends Stations (NATTS) - a program designed to generate long-term
ambient air toxics concentration data in order to evaluate trends. The NATTS network was created
to generate long-term ambient air toxics concentration data at specific fixed sites across the country.
The NATTS Pilot program was developed and implemented during 2001 and 2002, leading to the
development and initial implementation of the NATTS network during 2003 and 2004. The goal of
the program is to estimate the concentrations of air toxics on a national level at fixed sites that remain
active over an extended period of time. Specifically, it is anticipated that the NATTS data will be used
for:

tracking trends in ambient levels to evaluate progress toward emission and risk reduction goals;
directly evaluating public exposure & environmental impacts in the vicinity of monitors;
providing quality assured data for risk characterization;

assessing the effectiveness of specific emission reduction activities; and

evaluating and subsequently improving air toxics emission inventories and model performance.

National Core Monitoring Network (NCore)*?

The NCore multi-pollutant stations are part of an overall strategy to integrate multiple monitoring
networks and measurements. Each state (i.e., the fifty states, District of Columbia, Puerto Rico, and the
Virgin Islands) is required to operate at least one NCore site. Monitors at NCore multi-pollutant sites will
measure a number of pollutants. Due to the continued development of NCore, consult the NCore website
for a complete listing of the pollutants to be measured at the NCore sites.

The objective is to locate sites in broadly representative urban and rural locations throughout the country
to help characterize regional and urban patterns of air pollution. In many cases, monitoring organizations
will collocate these new stations with existing CSN sites measuring speciated PMz s components, PAMS
sites already measuring Os precursors, and/or NATTS sites measuring air toxics. By combining these
monitoring programs at a single location, EPA and its partners will maximize the multi-pollutant
information available. This greatly enhances the foundation for future health studies, NAAQS revisions,
validation of air quality models, assessment of emission reduction programs, and studies of ecosystem
impacts of air pollution.

1.2 The EPA Quality System Requirements

A quality system is the “blueprint” or framework by which an organization applies sufficient quality
control (QC) and quality assurance (QA) practices to ensure that the results of its environmental programs
meet or exceed expectations. It is based upon the model of planning the work, implementing what is
planned, assessing the results against the performance criteria, reporting on data quality and making
improvements if necessary. Figure 1.2 provides an illustration of the pertinent regulations and policy that
drive the development of a quality system. Some important aspects of this figure are explained below.

1.2.1 Policy and Regulations

At the highest level, standards and regulations determine what QA is required for the monitoring program
and, therefore, set the stage for program and project specific guidance.
The standards and regulations pertinent to the Ambient Air Quality Monitoring Program include:

13 https://www3.epa.gov/ttn/amtic/ncore.html
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Figure 1.2 Hierarchy of quality system development 2106.015 expresses the

EPA policy in regards to the quality system development for all EPA organizations and non-EPA
organizations performing work on behalf of EPA through extramural agreements. The EPA QA
Policy adheres to E4 under the authority of the Office of Management and Budget. Section 1.2.5
below provides more specifics on this Order. In addition, QA policies fall under Titles 2 and 40
of the Code of Federal Regulations (CFR). Those most important to the monitoring community
are 2 CFR Part 1500 and 40 CFR Part 35, but these are not specific to ambient air monitoring.

External Policies - Refers to the Code of Federal Regulation that may have QA requirements that
are related to policies other than EPA. For example, 48 CFR refers to federal acquisition
requirements (contracting, etc.) which have some specific QA requirements. The references to
the external regulations are those that apply to the quality system requirements for external
funding.

Ambient Air -The consensus standards (E4) and internal and external requirements then funnel
to the Headquarters and Regional programs (yellow circle) where additional QA requirements,
specific to a particular monitoring program, are included. Ambient air requirements include

14 http://webstore.ansi.org/

15 http://www.epa.gov/qualityl/.
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documents like the Clean Air Act (CAA) and 40 CFR Parts 50, 53 and 58 which are specific to
ambient air monitoring.

1.2.2 Organization/Program

This area in Figure 1.2 refers to the monitoring organization and is used to describe its overall quality
system, usually in the form of a quality management plan (QMP)*¢. Many monitoring organizations
perform a multitude of data collection activities for different media (e.g., air, water, solid waste) where
ambient air monitoring might be only one branch in a large organization. The QMP explains the
organizations approach to a quality system across all media. It is the responsibility of each organization
to have a QMP that demonstrates an acceptable quality system. QMPs are approved by the EPA Regions
and reported and tracked in AQS.

1.2.3 Project

The term “project” in Figure 1.2 refers to the specific environmental data operation (EDO) that occurs at
the monitoring organization. An EDO refers to the work performed to obtain, use, or report information
pertaining to environmental processes and conditions. The ambient air program would be considered a
specific project; in fact, monitoring for a specific pollutant could also be considered a project. This
Handbook provides the majority of the guidance necessary for the monitoring organizations to develop
QA project plans (QAPPs) specific to its data collection needs. Other guidance has been developed
specific to a part of the measurement system (i.e., calibration techniques) or to specific methods. A
listing of this guidance is included in Appendix B. It is anticipated that the majority of these documents
will be available on the AMTIC bulletin board.

1.2.4 Quality System Requirements for EPA Funded Programs

EPA’s national quality system requirements can
be found in EPA QA Policy C10O 2106.0 ¥. Any
DQOs  Methods organization using EPA funds for the collection
Training Guidance -
QAPPdevelopment of environmental data are covered under CIO
2106.0 and must develop, implement, and
maintain a quality system that demonstrates
conformance to the minimum specifications of

Planning

Reports Ambient Air Tmplementation ANSI/ASQC E4.
Data Quality Assessments QA QAPPImplementation
Data QualityIndicators Life Cvele IntemalQ(? Activities
QAReports - QCReporting to AQS . . - .
Audit Reports 1.3 The Ambient Air Monitoring

Program Quality System

Assessments
Systems Audits (State/EPA)

NetworkReviews Figure 1.3 represents the stages of the Ambient
Performance Evaluations Air Quality Monitoring QA Program. OAQPS
A modified EPA CIO 2106.0 as appropriate in
Figure 1.3 Ambient Air Monitoring Quality Monitoring QA order to provide data of the quality needed to
Program meet the Ambient Air Monitoring Program

16 https://www.epa.gov/quality/agency-wide-quality-system-documents
17 https://www.epa.gov/quality/quality-program-policy-agency-products-and-services
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objectives. The planning, implementation, assessment, and reporting tools will be briefly discussed
below.

1.3.1 Planning
Planning activities include:

Data Quality Objectives (DQOs) - DQOs are qualitative and quantitative statements derived from the
outputs of the DQO Process that: (1) clarify the study objective; (2) define the most appropriate type of
data to collect; (3) determine the most appropriate conditions from which to collect the data; and (4)
specify tolerable limits on decision errors which will be used as the basis for establishing the quantity and
quality of data needed to support the decision. Section 3 will provide more information on the DQO
Process.

Methods- Reference methods and measurement principles have been written for each criteria pollutant.
A method can refer to an instrument, a laboratory analytical method or a combination of both. For
monitoring for comparison to the NAAQS, monitoring organizations must use methods that are
designated as Federal Reference (FRM) Federal Equivalent (FEM)*® or approved regional monitor
(ARM)* for PM.s. ORD NERL implements the FRM/FEM designation program and provides technical
assistance in the PM25 ARM process. Approved FRM/FEM methods refer to individual monitoring
instruments that either provide a pollutant concentration or provide a sample for further laboratory
analysis and must be operated as required in 40 CFR Part 50. Since these methods do not address all the
specifications of a monitoring, sampling or analytical operation, they are used to provide the necessary
requirements for the development of detailed standard operating procedures that would be developed by
monitoring organizations as part of an acceptable QAPP.

Training - Training is an essential part of any good monitoring program. Training activities are
discussed in Section 4.

Guidance - This QA Handbook as well as many other guidance documents have been developed for the
Ambient Air Quality Monitoring Program. Many of the monitoring networks listed above have
developed technical assistance documents and generic QAPPs to help guide personnel in the important
aspects of these programs. A list of these documents is included in Appendix B.

QMP/QAPP Development - Each state, local, and tribal organization must develop a QMP and QAPP.

e  QMP - describes the quality system in terms of the organizational structure, functional
responsibilities of management and staff, lines of authority, and required interfaces for those
planning, implementing, and assessing activities involving environmental data collection. The
QMP is not specific to any particular project, but related to how the monitoring organization
implements its quality system. QMPs submission and approval shall be reported to AQS by the
EPA Regions. QMPs should be revised every 5 years. If major changes occur in the monitoring
organizations quality management structure, it should be reported to the appropriate EPA Region
as soon as possible.

18 http://www.epa.gov/ttn/amtic/criteria.html
1940 CFR Part 58 Appendix C Section 2.4
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e QAPP-is a formal document describing, in comprehensive detail, the necessary QA/QC and
other technical activities that must be implemented to ensure that the results of work performed
will satisfy the stated performance criteria, which may be in the form of a data quality objective
(DQO). The QAPP is specific to a particular monitoring project. Standard operating procedures
(SOPs) are part of the QAPP development process and are vital to the quality of any monitoring
program. Although they are part of the QAPP, SOPs can be incorporated by reference. The
QAPP must be detailed enough to provide a clear description of every aspect of the project and
include information for every member of the project staff, including samplers/operators, lab staff,
and data reviewers and information management. The QAPP facilitates communication among
clients, data users, project staff, management, and external reviewers. QAPPs must meet all
regulatory requirements described in 40 CFR parts 50, 53 and 58. In addition, they should attempt
to conform to the suggestions in this Handbook unless an alternative is proposed that provides
data of acceptable quality as described in the regulation and this Handbook. QAPP submission
and approval dates are required to be reported to AQS. Monitoring organizations and EPA will
have joint responsibility for this reporting. In addition, some monitoring organizations have been
delegated authority to approve their QAPPs. Where a PQAO or monitoring organization has
been delegated authority to review and approve their QAPP, an electronic copy must be
submitted to the EPA region at the time it is submitted to the PQAO/monitoring organization's
QAPP approving authority. QAPPs should be kept up to date annually. This does not mean that a
QAPP must be revised every year but that it is reviewed and if any edits are necessary, a form of
notification be provided to monitoring organizations staff and EPA that an update/revision has
been made a documented in a manner that ensures the updated/revision has been implemented.
Figure 1.4%° provides an example of a quality bulletin that can be used to document a change or
update to a QAPP or SOP. A formal revision of the QAPP should be made every 5 years and
resubmitted to EPA.

Guidance for the development of both QMPs and QAPPs can be found on the EPA Quality Staff’s
website?. In addition, EPA has provided flexibility on how EPA organizations implement this policy,
allowing for use of a graded approach. Since EPA funds the collection and use of data for a number of
monitoring objectives and for organizations with a broad range of capabilities, flexibility in the QMP and
QAPP requirements is necessary. For example, data collection for the purpose of comparison to the
National Ambient Air Quality Standards (NAAQS) will require more stringent requirements, while
monitoring programs for special purposes may not require the same level of quality assurance. The level
of detail of QMPs and QAPPs, as explained by the EPA Quality Staff in the EPA Quality Manual,
“should be based on a common sense, graded approach that establishes the QA and QC requirements
commensurate with the importance of the work, available resources, and the unique needs of the
organization.” The ambient air program has developed a graded approach that will help tribes and
smaller monitoring organizations develop both a QMP and QAPPs. Appendix C provides information on
this approach.

20 From the document Manual of Quality Assurance Procedures and Forms 1992
2L http://www.epa.gov/qualityl/
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1.3.2 Implementation
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A identifies the quality control samples that
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used to judge achievement of data quality
objectives and measurement quality objectives described in Section 3.

Figure 1.4 Example quality bulletin

1.3.3 Assessments

Assessments, as defined in ANSI/ASQC-E4 and EPA’s document, Guidance on Technical Audits and
Related Assessments for Environmental Data Operations (QA/G-7)?, are evaluation processes used to
measure the performance or effectiveness of a system and its elements. Assessment is an all inclusive
term used to denote any of the following: audit, performance evaluation, management systems review,
peer review, inspection, or surveillance. Assessments for the Ambient Air Quality Monitoring Program,
which are discussed in more detail in Section 15, include:

Technical Systems Audits (TSA) - A TSA is an on-site review and inspection of a monitoring
organizations ambient air monitoring program to assess its compliance with established regulations
governing the collection, analysis, validation, and reporting of ambient air quality data. While 40 CFR
Part 58 Appendix A section 2.5 describe TSAs performed by the EPA Regional Offices, EPA and
monitoring organizations perform TSAs.

2 https://www.epa.gov/quality/agency-wide-quality-system-documents
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Network Reviews - The network review is used to determine how well a particular air monitoring

network is achieving its required air monitoring objective(s) and how it should be modified to continue to
meet its objective(s).

Performance Evaluations - Performance evaluations are 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, laboratory, or measurement system. The following
performance evaluations are included in the Ambient Air Quality Monitoring Program:

Monitoring Organization Performance Evaluations (Audits) - These performance evaluation
audits are used to provide an independent assessment of the measurement operations of each
instrument being audited. This is accomplished by comparing performance samples or devices
of “known” concentrations or values to the values measured by the instruments being audited.

National Performance Evaluation Program (NPEP) — These performance evaluation audits
are implemented at the federal level although some programs may be implemented by the
monitoring organizations if certain requirements are met.

1.3.4 Reports

All concentration data should be assessed in order to evaluate the attainment of the DQOs or the
monitoring objectives. These assessments can be documented using the following types of reports:

Data quality assessment (DQA) is the scientific and statistical evaluation to determine if data
are of the right type, quality, and quantity to support their intended use (DQOs). QA/QC data can
be statistically assessed at various levels of aggregation to determine whether the DQOs have
been attained. Sections 17 and 18 will discuss the data quality assessment in more detail. Data
quality assessments of precision, bias, and accuracy can be aggregated at the following three
levels.

0 Monitor- monitor/method designation

o PQAO - monitors in a method designation, all monitors

o National - monitors in a method designation, all monitors

Data Quality Indicator Reports have been programmed in AQS which can be used to assess
data quality. In particular, the AMP256 and AMP600 reports can be used to assess the criteria
pollutants for conformance to 40 CFR Part 58 Appendix A criteria for completeness, precision,
and bias. EPA also developed an annual box and whisker report of the gaseous criteria pollutants
that is posted on AirData®. It provides assessments similar to the AMP256, but it also provides a
visual display of data quality that can help identify sites that may be in need of corrective action.

QA Reports provide an evaluation of QA/QC data for a given time period to determine whether
the data quality objectives are met. Discussions of QA reports can be found in Sections 16 and
18.

Audit Reports provide the formal documentation of internal and external audits including any
findings that require corrective action. Details of the reports are described in Section 15.

2 https://www.epa.gov/outdoor-air-quality-data/single-point-precision-and-bias-report
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2.0 Program Organization
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Revision Workgroup is highlighted because this entity is informal but provides a venue to communicate
at all levels in order to discuss technical issues and improve the Handbook at appropriate time frames.
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Local Monitoring
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2.1  Organization Responsibilities

2.1.1 EPA Office of Air Quality Planning and Standards (OAQPS)

EPA’s responsibility, under the Clean Air Act (CAA) as amended in 1990, includes: setting National
Ambient Air Quality Standards (NAAQS) for pollutants considered harmful to the public health and
environment; ensuring that these air quality standards are met or attained through national standards and
strategies to control air emissions from sources; and ensuring that sources of toxic air pollutants are well
controlled.

OAQPS! is the organization charged under the authority of the CAA to protect and enhance the quality of
the nation’s air resources. OAQPS evaluates the need to regulate potential air pollutants and develops
national standards; works with monitoring organizations to develop plans for meeting these standards;
monitors national air quality trends and maintains a database of information on air pollution and controls;
provides technical guidance and training on air pollution control strategies; and monitors compliance with
air pollution standards.

Within the OAQPS Air Quality Assessment Division, the Ambient Air Monitoring Group (AAMG) is
responsible for the oversight of the Ambient Air Quality Monitoring Network and its quality assurance
program. AAMG, relative to quality assurance, has the responsibility to:

! https://www3.epa.gov/airquality/
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develop a satisfactory quality management system for the Ambient Air Quality Monitoring
Network;

ensure that the methods and procedures used in making air pollution measurements are adequate
to meet the program’s objectives and that the resulting data are of appropriate quality;
manage the National Performance Evaluation Program (NPEP);

perform data quality assessments of organizations making air pollution measurements of
importance to the regulatory process;

ensure that guidance pertaining to the quality assurance aspects of the Ambient Air Quality
Program are written and revised as necessary; and

render technical assistance to the EPA Regional Offices and the air pollution monitoring
community.

In particular, referring to this Handbook, OAQPS will be responsible for:

212

coordinating the Handbook Revision Workgroup responsible for continued improvement of the
Handbook;

seeking resolution on Handbook issues;

incorporating agreed upon revisions into the Handbook; and

reviewing and revising the Handbook (Vol I1) as necessary and minimally every five years.

EPA Regional Offices

EPA Regional Offices? play a critical role in addressing environmental issues related to the monitoring
organizations within their jurisdiction and administering and overseeing regulatory and congressionally
mandated programs. In addition, one Region serves a rotating two-year term as Lead Region for
monitoring and serves to coordinate and communicate monitoring issues to and from Headquarters and
the other Regions.

The major quality assurance responsibilities of EPA’s Regional Offices in regards to the Ambient Air
Quality Program are the coordination of quality assurance matters between the various EPA offices and
the monitoring organizations. This role requires that the Regional Offices:

distribute and explain technical and quality assurance information to the monitoring
organizations;

identify quality assurance needs of the monitoring organization to EPA Headquarters that are
“national” in scope;

provide personnel and the infrastructure to implement NPEP programs;

provide personnel with knowledge of QA regulations and with adequate technical expertise to
address ambient air monitoring and QA issues;

ensure monitoring organizations have approved quality management plans (QMPs) and quality
assurance project plans (QAPPS) prior to routine monitoring, that they conform to the ambient air
regulations, and that the submission and approval dates are reported to AQS;

perform technical systems audit (TSAs) of PQAOs every three years and monitoring
organizations within PQAOs every 6 years and report TSAs to AQS;

evaluate the capabilities of monitoring organizations to measure the criteria air pollutants by
implementing network reviews;

assess data quality of monitoring organizations within its region; and

2 https://www.epa.gov/aboutepa#pane-4
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e assist monitoring organizations in defining primary quality assurance organizations within their
jurisdiction and in assigning sites to a primary quality assurance organization.

Specific responsibilities as they relate to the Handbook include:

serving as a liaison to the monitoring organizations for their particular Region;
serving on the Handbook Revision Workgroup;

fielding questions related to the Handbook and ambient air monitoring programs;
reporting issues that would require Handbook Revision Workgroup attention; and
serving as a reviewer of the Handbook and participating in its revision.

2.1.3 Monitoring Agency/Monitoring Organizations

40 CFR Part 58° defines a monitoring agency as “a state, local or tribal agency responsible for meeting
the requirements of this part” (Part 58), and defines a monitoring organization as a “a monitoring agency
responsible for operating a monitoring site for which the quality assurance regulations apply”.

The major responsibility of the monitoring organization* is the implementation of a satisfactory
monitoring program, which would naturally include the implementation of an appropriate quality
assurance program. Implementation of an appropriate quality assurance program includes the
development and implementation of a QMP and QAPPs for the Ambient Air Quality Monitoring
Program. It is the responsibility of monitoring organizations to implement quality assurance programs in
all phases of the data collection process, including the field, its own laboratories, and in any consulting
and contractor laboratories which it may use to obtain data.

Monitoring organizations may be identified for reasons such as:

distinguishing geographic regions (e.g. CA Districts);

distinguishing different entities or sources of funds (e.g., tribal funds versus state/local funds);
identifying organizations receiving funds directly from EPA;

identifying organizations that have different methods or objectives for monitoring.

Therefore, if the monitoring organization accepts federal funds for monitoring, it will be identified as a
monitoring organization that will be required to submit a requisite QMP and QAPPs to cover its
monitoring activities. This does not eliminate it from consolidating to a PQAO with other organizations
that it shares common factors, as described in the next section.

Specific responsibilities of monitoring organizations as they relate to the Handbook include:

e serving as a representative (if interested) for the monitoring organization on the Handbook
Revision Workgroup;

e assisting in the development of QA guidance for various sections; and

e reporting issues and comments to Regional Contacts.

3 http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40tab 02.tpl
4 http://www.4cleanair.org/agencies
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2.1.4 Primary Quality Assurance Organizations (PQAOQOS)

A PQAO is a monitoring organization or a group of monitoring organizations that share a number of
common “QA Factors”. Below is an excerpt on PQAOs from 40 CFR Part 58, Appendix A:

1.2.1 Each PQAO shall be defined such that measurement uncertainty among all stations in the organization can
be expected to be reasonably homogeneous as a result of common factors. Common factors that should be
considered in defining PQAOs include:

(a) Operation by a common team of field operators according to a common set of procedures;
(b) Use of a common quality assurance project plan (QAPP) or standard operating procedures;
(c) Common calibration facilities and standards;

(d) Oversight by a common quality assurance organization; and

(e) Support by a common management organization (i.e., state agency) or laboratory.

Since data quality assessments are made and data certified at the PQAO level, the monitoring organization
identified as the PQAO will be responsible for the oversight of the quality of data of all monitoring
organizations within the PQAO.

The number and type monitors and sites in a PQAQ has very important implications to quality assurance
activities. For some pollutants, the number of monitoring sites in a PQAO may be used to determine the
number and frequency of quality control checks, including the number of collocated monitors and the
audit frequencies for the National Performance Audit Program (NPAP) and the PM_s and Pb Performance
Evaluation Program (PEP). Data assessments for completeness, precision and bias are aggregated at the
PQAO level. The 5 common factors previously listed (a through e) are the key criteria to be used when
an agency decides the sites to be considered for aggregation to a PQAO. There are cases where state,
local and tribal monitoring organizations have consolidated to one PQAO. The requirement does not
intend that all 5 factors have to be fulfilled but that these factors are considered. However, common
procedures and a common QAPP should be considered key to making decisions to consolidate sites into a
PQAO. However, the QAPP(s) of the monitoring organizations must refer to the PQAO that the
monitoring organization is affiliated with. EPA Regions will need to be aware of monitoring
organizations consolidating to a PQAO and have documentation on file to this effect. It is strongly
suggested that when an opportunity for QAPP revisions arise that monitoring organizations that have
consolidated develop one overarching QAPP that cover all monitoring organizations within the PQAO.
Figure 2.2 shows the relationship of pollutants monitored at unique sites and how these unique sites are
then related to monitoring organizations and PQAOSs. In the case of PQAO #1, a tribal monitoring
organization and local monitoring organization have common factors that allow for consolidation.

Since a PQAO is identified at the pollutant (monitor) level, two monitoring organizations may consolidate
to a single PQAO for one pollutant due to similar methods and QA procedures, but not consolidate for
another pollutant where they may have different quality requirements. Each PQAO should have some
coordination entity to schedule/coordinate audits, TSAs, etc. In many cases this will be the state agency
with local districts within the PQAO. In other cases, it could be a board that coordinates activities within
a PQAO comprised of small agencies (e.g., tribes). This coordination entity needs to be documented in a
manner (i.e., QAPP) that informs all monitoring organizations under the PQAO and the appropriate EPA
Region.
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Figure 2.2 Relationship of monitored pollutants to sites, monitoring organizations
and primary quality assurance organizations

2.1.5 EPA Office of Research and Development (ORD) National Exposure Research
Laboratory (NERL)?®

NERL conducts research and development that leads to improved methods, measurements and models to
assess and predict exposures of humans and ecosystems to harmful pollutants and other conditions in air,
water, soil, and food. The NERL provides the following activities relative to the Ambient Air Quality
Monitoring networks:

develops, improves, and validates methods and instruments for measuring gaseous, semi-volatile,
and non-volatile pollutants in source emissions and in ambient air;

supports multi-media approaches to assess human exposure to toxic, contaminated media through
development and evaluation of analytical methods and reference materials, and provides
analytical and method support for special monitoring projects for trace elements and other
inorganic and organic constituents and pollutants;

develops standards and systems needed for assuring and controlling data quality;

assesses whether candidate sampling methods conform to accepted reference method
specifications and are capable of providing data of acceptable quality and completeness for
determining compliance with applicable National Ambient Air Quality Standards;

assesses whether emerging methods for monitoring criteria pollutants are “equivalent” to
accepted Federal Reference Methods and are capable of addressing the Agency’s research and
regulatory objectives; and

provides an independent audit and review function on data collected by other appropriate clients.

NERL will continue to assist in the Handbook by:

providing overall guidance;

participating in the Handbook review process;

developing new methods including the appropriate QA/QC; and

conducting laboratory and field evaluations of sampling and analysis methods to resolve ad hoc
technical issues.

5 http://www.epa.gov/nerl/
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2.2 Lines of Communication

In order to maintain a successful Ambient Air Quality Monitoring Program, effective communication is
essential. Lines of communication will ensure that decisions can be made at the most appropriate levels
in a more time-efficient manner. It also means that each organization in this structure must be aware of
the regulations governing the Ambient Air Quality Monitoring Program. In most circumstances, the
monitoring organizations first line of contact is the EPA Region. Any issues that require a decision,
especially in relation to the quality of data, or the quality system, should be addressed to the EPA Region.
A monitoring organization should, in only rare circumstances, contact OAQPS with an issue if it has not
initially contacted the EPA Region. If this does occur, OAQPS normally tries to include the pertinent
EPA Region in the conversation, or at a minimum, briefs the EPA Region about the issue(s) discussed.
This is appropriate as long as decisions are not made during these information-seeking communications.
If important decisions are made at various locations along the line, it is important that the information is
disseminated in all directions in order that improvements to the quality system can reach all organizations
in the Program. Nationwide communication will be accomplished through AMTIC and the subsequent
revisions to this Handbook.

There are many other routes of communication available in the monitoring community. Three that occur
with some frequency and should be used to identify important monitoring and QA issues are:

National Association of Clean Air Agencies (NACAA)®- represents air pollution control agencies in 53
states and territories and over 165 major metropolitan areas across the United States. It formed in the
1970s to improve their effectiveness as managers of air quality programs. The association serves to
encourage the exchange of information among air pollution control officials, to enhance communication
and cooperation among federal, state, and local regulatory agencies, and to promote good management of
our air resources. Specifically for the Ambient Air Monitoring Program, it facilitates a monthly
conference call and has organized a Steering Committee, made up of monitoring organization
representatives and EPA, that meet twice a year to discuss issues related to ambient air monitoring.

National Tribal Air Association (NTAA)’- is an autonomous organization affiliated with the National
Tribal Environmental Council (NTEC). The NTAA’s mission is to advance air quality management
policies and programs, consistent with the needs, interests, and unique legal status of American Indian
Tribes, Alaska Natives, and Native Hawaiians. This organization has many similarities to NACCA. It
also facilitates a monthly conference call with EPA and holds a national annual meeting.

Association of Air Pollution Control Agencies (AAPCA)® — created in 2012, AAPCA is a consensus-
driven organization focused on assisting air quality agencies and personnel with implementation and
technical issues associated with the federal Clean Air Act. APPCA is interested in creating a technical
forum where ideas, information, and best practices can be shared when meeting the common goal of
improving air quality and ensuring environmental protection. APPCA members work collaboratively on
behalf of states and the communities they protect to act as a conduit for and provide feedback to federal
regulators on air quality rules that have significant impacts across the entire nation.

6 http://www.4cleanair.org/
7 http://www.ntaatribalair.org/
9 http://www.csg.org/aapca_site/
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EPA Headquarters Regional Monitoring and QA Calls — These calls between EPA Headquarters and
the EPA Regional Offices occur monthly and are devoted to relevant monitoring and QA topics. Through
these routine calls, EPA tries to develop consistent approaches to relevant monitoring issues.

Besides the three communication mechanisms described above, there are many others, such as the
Regional Planning Organization (RPOs)* conference calls/meetings and EPA Regional conference
calls/meetings, that also serve to communicate the needs and issues of the ambient air monitoring
community.

The Handbook Revision Workgroup- The Workgroup is made up of representatives from the following
four entities in order to provide representation at the Federal, State and local level:

e OAQPS - OAQPS is represented by the coordinator for the Handbook and other
representatives of the Ambient Air Quality Monitoring QA Team.

¢ Regions - A minimum of 1 representative from each EPA Regional Office.

e NERL - A minimum of one representative. NERL represents historical knowledge of the
Handbook series, as well as expertise in the reference and equivalent methods program and
QA activities.

e Monitoring Organizations - A minimum of 10 representatives of the monitoring
organizations.

The mission of the workgroup is the continued clarification and addition of quality assurance procedures
as related to ambient air monitoring and the networks. The Workgroup provides experiences and insights
in the ambient air monitoring field that will assist OAQPS with the task of the continuous improvement of
the quality system. This ensures data integrity and provides valid quality indicators for decision makers
faced with attainment/nonattainment issues, as well as provides quality data to health professionals,
academia, and environmental professionals.

The Handbook Revision Workgroup will meet twice a year to discuss, generally, the “condition” of the
Handbook and what changes may be necessary. A running list of these changes will be recorded and, if
important, technical guidance developed. A thorough review of the Handbook will occur every five years
for the purpose of reviewing and revising the Handbook or sections as needed. Issues may surface from
comments made by monitoring organizations’ liaisons or the development/revision of regulations.

10 https://www.epa.gov/visibility/visibility-regional-planning-organizations
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Data collected for the Ambient Air Quality Monitoring Program are used to make very specific decisions
that can have an economic impact on the area represented by the data. Data quality objectives (DQOSs)
are qualitative and quantitative statements derived from the DQO Planning Process that clarify the
purpose of the study, define the most appropriate type of information to collect, determine the most
appropriate conditions from which to collect that information, and specify tolerable levels of potential

Probability Density
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Figure 3.1 Effect of positive bias on the annual average

estimate, resulting in a false rejection error.

decision errors. Throughout this document, the
term decision maker is used. This term represents
individuals that are the ultimate users of ambient
air data and therefore may be responsible for
setting the NAAQS (or other objective),
developing a quality system, or evaluating the data
(e.g., NAAQS comparison). The DQO will be
based on the data requirements of the decision
maker who needs to feel confident that the data
used to make environmental decisions are of
adequate quality. The data used in these decisions
are never error free and always contain some level
of uncertainty. Because of these uncertainties or
errors, there is a possibility that decision makers
may declare an area “nonattainment” when the area
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resulting in a false acceptance error.

understand and set limits on the probabilities of
making incorrect decisions with these data. In
order to set limits on decision errors, one needs to

understand and control uncertainty. Uncertainty is used as a generic term to describe the sum of all
sources of error associated with an environmental data operation (EDQO) and can be illustrated as follows:
Sy =S.+S; Equation 3-1
where:
So= overall uncertainty
Sp= population uncertainty (spatial and temporal)
Sm= measurement uncertainty (data collection).

! “Guidance on Systematic Planning Using the Data Quality Objectives Process,” EPA QA/G-4 U.S. Environmental
Protection Agency, QAD, February 2006. http://www.epa.gov/quality1/qs-docs/g4-final.pdf
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The estimate of overall uncertainty is an important component in the DQO process. Both population and
measurement uncertainties must be understood.

Population uncertainties are related to the uncertainty in air concentrations related to spatial and
temporal variability. The most important data quality indicator of any ambient air monitoring network is
representativeness. This term refers to the degree to which data accurately and precisely represent the
frequency distribution of a specific variable in the population (e.g., concentration of air for the spatial
scale of interest). Population uncertainty, the spatial and temporal components of error, can affect
representativeness. These uncertainties can be controlled through the selection of appropriate boundary
conditions (the monitoring area and the sampling time period/frequency of sampling) to which the
decision will apply, and the development of a proper statistical sampling design (see Section 6). The
Quality Staff’s document titled Guidance for Choosing a Sampling Design for Environmental Data
Collection for Use in Developing Quality Assurance Project Plans (EPA/G-5S)? provides a very good
dissertation on representativeness. It does not matter how precise or unbiased the measurement values are
if a site is unrepresentative of the population it is presumed to represent. Assuring the collection of a
representative air quality sample depends on the following factors:

o selecting a network size that is consistent with the monitoring objectives and locating
representative sampling sites;

e identifying and documenting the constraints on the sampling sites that are imposed by
meteorology, local topography, emission sources, land access and the physical constraints; and

e selecting sampling schedules and frequencies that are consistent with the monitoring objectives.

Measurement uncertainties are the errors associated with the EDO, including errors associated with the
preparation, sample transport, field, and laboratory measurement phases. At each measurement phase,
errors can occur, that in most cases, are additive. The goal of a QA program is to control measurement
uncertainty to an acceptable level through the use of various quality control and evaluation techniques. In
a resource constrained environment, it is most important to be able to calculate and evaluate the total
measurement system uncertainty (Sm) and compare this to the DQO. If resources are available, it may be
possible to evaluate various phases (e.g., field, laboratory) of the measurement system. For example, the
collocated PM.s monitors provide the best estimate of overall measurement precision since it captures
both measurement uncertainty in the field and the laboratory.

Three data quality indicators are most important in determining total measurement uncertainty:

e Precision - a measure of agreement among repeated measurements of the same property under
identical, or substantially similar, conditions. This is the random component of error. Precision
is estimated by various statistical techniques typically using some derivation of the standard
deviation.

e Bias - the systematic or persistent distortion of a measurement process which causes error in one
direction. Bias will be determined by estimating the positive and negative deviation from the true
value.

e Detection Limit - The lowest concentration or amount of the target analyte that can be
determined to be different from zero by a single measurement at a stated level of probability. Due
to the fact the NCore sites will require instruments to quantify at lower concentrations, detection
limits are becoming more important. Some of the more recent guidance documents suggest that

2 http://www.epa.gov/qualityl/ga_docs.html
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monitoring organizations develop method detection limits (MDLS) for continuous instruments
and or analytical methods. Many monitoring organizations use the default MDL listed in AQS for
a particular method. These default MDLs come from instrument vendor advertisements and/or
method manuals. Monitoring organizations should not rely on the instrument vendor’s
documentation on detection limits but determine the detection limits that are being achieved in
the field during routine operations. Use of MDLs are described in the NCore Precursor Gas
Technical Assistance Document (TAD)?.

Accuracy is a measure of the overall agreement of a measurement to a known value and includes a
combination of random error (precision) and systematic error (bias) components of both sampling and
analytical operations. This term has been used throughout the CFR and in some sections of this
document. Whenever possible, it is recommended that an attempt be made to distinguish measurement
uncertainties into precision and bias components. In cases where such a distinction is not possible, the
term accuracy can be used.

Other indicators that are considered during the DQO process include completeness and comparability.
Completeness describes the amount of valid data obtained from a measurement system compared to the
amount that was expected to be obtained under correct, normal conditions. For example, a PM2s monitor
that is designated to sample every sixth day would be expected to have an overall sampling frequency of
one out of every six days. If, in a thirty-day period, the sampler misses one sample, the completeness
would be recorded as four out of five, or 80 percent. Data completeness requirements are included in the
reference methods or NAAQS (40 CFR Part 50). Comparability is a measure of the confidence with
which one data set or method can be compared to another, considering the units of measurement and
applicability to standard statistical techniques. Comparability of datasets is critical to evaluating their
measurement uncertainty and usefulness. Criteria pollutant quality indicator summary reports* can help
to assess data comparability among monitoring sites in a PQAO. The various National Performance
Evaluation Programs (NPEP) implemented in the Ambient Air Monitoring Program help EPA evaluate
data comparability among PQAOs. Section 15 provides more details of the performance evaluation
programs.

3.1 The DQO Process

The DQO process is used to facilitate the planning of EDOs. It asks the data user to focus their EDO
efforts by specifying the use of the data (the decision), the decision criteria, and the probability they can
accept making an incorrect decision based on the data. The DQO process:

e establishes a common language to be shared by decision makers, technical personnel, and
statisticians in their discussion of program objectives and data quality;

e provides a mechanism to pare down a multitude of objectives into major critical questions;

o facilitates the development of clear statements of program objectives and constraints that will
optimize data collection plans; and

e provides a logical structure within which an iterative process of guidance, design, and feedback
may be accomplished efficiently.

The DQO process contains the following steps:

e State the problem: Define the problem that necessitates the study or monitoring; identify the
planning team, examine the budget and the schedule.

8 https://www3.epa.gov/ttn/amtic/ncoreguidance.html
4 https://wwwa3.epa.gov/ttn/amtic/gareport.html
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Identify the goal: State how environmental data will be used in meeting objectives and solving
the problem, identify study questions, define alternative outcomes.

e ldentify information inputs: Identify data and information needed to answer study questions.

o Define boundaries: Specify the target population and characteristics of interest, define spatial
and temporal limits, scale of inference.

e Develop the analytical approach: Define the parameter of interest, specify the type of
inference, and develop the logic for drawing conclusions from findings.

e Specify performance or acceptance criteria:

o Decision making (hypothesis testing): Specify probability limits for false rejection and
false acceptance decision errors.

o Estimation approaches: Develop performance criteria for new data being collected or
acceptable criteria for existing data being considered for use.

e Develop the plan for obtaining data: Select the resource-effective sampling and analysis plan
that meets the performance criteria.

The DQO process is fully discussed in the document titled Guidance on Systematic Planning using the
Data Quality Objectives Process (EPA QA/G-4), and is available on the EPA’s Quality System for
Environmental Data and Technology website®. For an illustration of how the DQO process was applied to
a particular ambient air monitoring problem, refer to the EPA document titled Systematic Planning: A
Case Study of Particulate Matter Ambient Air Monitoring®.

3.2 Ambient Air Quality DQOs

As indicated above, the first steps in the DQO process are to identify the problems that need to be
resolved and the objectives to be met. As described in Section 2, the ambient air monitoring networks are
designed to collect data to meet three basic objectives:

1. provide air pollution data to the general public in a timely manner;
2. support compliance with air quality standards and emission strategy development; and
3. support air pollution research.

These different objectives could potentially require different DQOs, making the development of DQOs
complex and unique for each objective. For the criteria pollutants, the priority objective is to ensure that
decision makers can make comparisons to the NAAQS within a specified degree of certainty. With the
data quality needed for NAAQS evaluation, one can support both timely data reporting and research goals
to a certain extent.

OAQPS has established formal DQOs for PM.s, Ozone, Pb, SO2, NO,, NCore, CSN’, and NATTS®. As
the NAAQS for the other criteria pollutants come up for review, EPA will develop DQOs for these
pollutants.

5 http://www.epa.gov/qualityl/ga_docs.html

6 http://www.epa.gov/quality1/gs-docs/casestudy2-final.pdf
7 http://www3.epa.gov/ttn/amtic/specquid.html

8 http://www3.epa.gov/ttn/amtic/airtoxga.html
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3.3 Measurement Quality Objectives

DQO - MQOs The DQO process functions to identify

the allowable population and
\ measurement uncertainty for a given
~ objective. The monitoring program is

“~ DQA then developed and quality control

samples are identified and implemented
to evaluate data quality [through data quality assessments (DQA)] to ensure that it is maintained within
the established acceptance criteria. Measurement Quality Objectives (MQOs) are designed to evaluate
and control various phases (e.g., sampling, transportation, preparation, and analysis) of the measurement
process to ensure that total measurement uncertainty is within the range prescribed by the DQOs. MQOs
can be defined in terms of the following data quality indicators: precision, bias, representativeness,

detection limit, completeness and comparability as described in Section 3.0.

MQOs can be established to evaluate overall measurement uncertainty, as well as for an individual phase
of a measurement process. As an example, the precision DQO for PM2s is 10% and it is based on 3 years
of collocated precision data collected at a PQAO level. Since only 15% of the sites are collocated, the
data cannot be used to control the quality from each site or each sampler (although it could be used for the
specific site where the collocated sample was collected). Since the collocated results can be affected by
both field and laboratory processes, one cannot pinpoint a specific phase of the measurement system
when a precision result is higher than the 10% precision goal. Therefore, individual precision values
greater than 10% may be tolerated as long as the overall 3-year DQO is achieved. In contrast, the flow
rate audit, which is specific to the appropriate functioning of PM,s samplers, have an MQO of + 4% of
the audit standard and + 5% of the design value. This MQO must be met each time or the instrument is
recalibrated. In summary, since uncertainty is usually additive, there is much less tolerance for
uncertainty for individual phases of a measurement system (e.qg., flow rate) since each phase contributes
to overall measurement. As monitoring organizations develop measurement specific MQOs they should
think about being more stringent for individual phases of the measurement process since it will help to
keep overall measurement uncertainty within acceptable levels.

For each of these data quality indicators, acceptance criteria can be developed for various phases of the
EDO. Various parts of 40 CFR Parts 50 and 58 have identified acceptance criteria for some of these
indicators. In theory, if these MQOs are met, measurement uncertainty should be controlled to the levels
required by the DQO. MQO tables for the criteria pollutants can be found on AMTIC and have been
revised into what is known as a validation template. Three tables of validation criteria have been
developed:

Critical Criteria- deemed critical to maintaining the integrity of a sample (or ambient air concentration
value) or group of samples. Observations that do not meet each and every criterion on the critical table
should be invalidated unless there are compelling reason and justification for not doing so. Basically, the
sample or group of samples for which one or more of these criteria are not met is invalid until proven
otherwise. In most cases the requirement, the implementation frequency of the criteria, and the
acceptance criteria are found in CFR and are therefore regulatory in nature. The sample or group of
samples for which one or more of these criteria are not met is invalid until proven otherwise. In many
cases, precedent has been set on invalidating data that do not meet CFR criteria.

Operational Criteria Table- important for maintaining and evaluating the quality of the data collection
system. Violation of a criterion or a number of criteria may be cause for invalidation. The decision
maker should consider other quality control information that may or may not indicate the data are
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acceptable for the parameter being controlled. Therefore, the sample or group of samples for which one
or more of these criteria are not met is suspect unless other quality control information demonstrates
otherwise and is documented. The reason for not meeting the criteria should be investigated, mitigated or
justified.

Systematic Criteria Table- include those criteria which are important for the correct interpretation of the
data but do not usually impact the validity of a sample or group of samples. For example, the data quality

objectives are included in this table. If the data quality objectives are not met, this does not invalidate any
of the samples but it may impact the error rate associated with the attainment/non-attainment decision.

More information about data validation and the use of the validation templates can be found in Section
17.

NOTE: Please note the designation of quality control checks as Operational or
Systematic do not imply that these quality control checks need not be performed. Not
performing an operational or systematic quality control check that is required by regulation (in
CFR) can be a basis for invalidation of all associated data. Any time a CFR requirement is
identified in the Requirement, Frequency or Acceptance Criteria column it will be identified
by bold and italics font. Many monitoring organization/PQAQOs are using the validation
templates and have included them in QAPPs. However, it must be mentioned that diligence
must be paid to its use. Data quality findings through data reviews and technical systems
audits have identified multiple and concurrent non-compliance with operational criteria that
monitoring organization considered valid without any documentation to prove the data
validity. The validation templates were meant to be applied to small data sets (single values or
a few weeks of information) and should not be construed to allow a criterion to be in non-
conformance simple because it is operational or systematic.

Performance Based and Method Based Measurement System Concept: Consistency vs.
Comparability

The NATTS Program uses the performance-based measurement system (PBMS) concept. In simple
terms, this means that as long as the quality of data that the program requires (DQOs) are defined, the
data quality indicators are identified, and the appropriate measurement quality objectives (MQOs) that
quantify that the data quality objectives are met, any sampling/analytical method that meets these data
quality requirements are appropriate to use in the program. The idea behind PBMS is that if the methods
meet the data quality acceptance criteria the data are “comparable” and can be used in the program.
Previous discussions in this document allude to the need for “nationally consistent data”, “utilization of
standard monitoring methods” and “consistency in laboratory methods”. Comparability is a data quality
indicator because one can quantify a number of data quality indicators (precision, bias, detectability) and
determine whether two methods are comparable. Consistency is not a data quality indicator and requiring
that a particular method be used for the sake of consistency does not assure that the data collected from
different monitoring organizations and analyzed by different laboratories will yield data of similar
(comparable) quality. Therefore, the quality system will continue to strive for the development of data
quality indicators and measurement quality objectives that will allow one to judge data quality and
comparability and allow program managers to determine whether or not to require the use of a particular
method (assuming this method meets the data quality needs). However, PBMS puts a premium on up-
front planning and a commitment from monitoring organizations to adhere to implementing quality
control requirements.

With our NAAQS pollutants we use a combination of PBMS (since we do develop DQOs that provide
some flexibility on achieving those DQOS) and method-defined monitoring. The data quality indicator
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comparability must be evaluated in light of a pollutant that is considered a method-defined parameter.
The analytical result of a pollutant measurement of a method-defined parameter has a high dependence on
the process used to make the measurement (e.g., PM.s). Most analytical measurements are
determinations of a definitive amount of a specific molecule or mixture of molecules. An example of this
would be the concentration of carbon monoxide in ambient air. However, other measurements are
dependent on the process used to make the measurement. Method-defined parameters include
measurements of physical parameters such as temperature and solar radiation which are dependent on the
collection height and the design of the instrumentation used. Measurements of particulate mass,
especially fine particulate, are also method-defined parameters because they are not "true" measures of
particulate mass, being dependent on criteria such as: size cut-points which are geometrically defined,;
level of volatilization of particulates during sampling; and analytical methods that control the level of
moisture associated with particulates at a concentration that may not represent actual conditions. This
should not be interpreted to mean that using a method-defined measurement of particulate is inferior,
rather when selecting methods or comparing data sets for method-defined parameters it is important to
consider that there is no “correct” measurement, only a “defined” method. However as mentioned above
in the PBMS discussion, there are certain data quality acceptance limits for “defined” methods that can be
used to accept alternative methods.
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4.0 Personnel Qualifications and Training

4.1 Personnel Qualifications

Ambient air monitoring personnel may be required to perform a number of functions that are important to
the quality of data. Table 4-1 identifies these functions and provides some of the key activities within the
functional category. Once the list is completed for a monitoring organization, it can be used in the
development of position descriptions for recruitment and training programs.

Not all functions are needed for the entire duration of a project. Monitoring organizations may feel that it
can contract some of the functions that are needed. For example, an organization may wish to contract
the information technology (IT) function to have the monitoring instruments connected to a data logging
system that would transfer data to a local database and eventually to an external data base like AQS. This
part of the process might be considered a “one-time” event needing a particular expertise whose function
might not require a full time person. However, it is critical that someone within the program understands
this IT function to ensure data collection is operating properly on a day-to-day basis and that if changes
are needed (e.g., due to regulation/guidance changes) revisions to the system can be made in a timely
fashion.

Table 4-1 Monitoring Functions that Need Some Level of Staffing or Expertise

Function Activities
- Purchasing capital equipment and consumables
Procurement - Developing contracts and maintenance agreements

- Applying for EPA grants

- Setting up a monitoring site, electricity, communications
Technical - Developing standard operating procedures

- Selecting and installing monitoring equipment

- Calibrating equipment, performing quality control

- Shelter and equipment maintenance

- Understanding population and measurement uncertainty
Data/Statistical Analysis - Developing sampling designs

and Interpretation - Developing networks to achieve objectives

- Assessing/interpreting data (data quality assessments)

- Developing quality management systems, QMPs/QAPPs
Quality Assurance - Developing data quality objectives

- Certifying and recertifying standards

- Implementing technical systems audits, performance evaluations
- Ensuring corrective actions occur

- Validating data

- QA reporting

- Selecting information technology (data loggers and local data base)
Information Technology - Developing analyzer outputs to data loggers and data transfer to local data base
- Transfering data from local data base to external data repositories (AQS, etc.)

- Ensuring security of data

Personnel assigned to ambient air monitoring activities are expected to have the educational, work
experience, responsibility, personal attributes, and training requirements for their positions. In some
cases, certain positions may require certification and/or recertification. An example would be certifying
auditors on instruments to be audited. These requirements should be outlined in the position
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advertisement and in personal position descriptions. Records on personnel qualifications and training
should be maintained and accessible for review during audit activities (unless the records are maintained
as part of confidential personnel records). These records should be retained as described in Section 5.

4.2  Training

Adequate education and training are integral to any monitoring program that strives for reliable and
comparable data. It is recommended that monitoring organizations maintain some requirements for air
personnel qualifications (combination of education and experience). Training is aimed at increasing the
effectiveness of employees and their organization. As part of a quality assurance program, EPA QA/G-
10, Guidance for Developing a Training Program for Quality Systems’, suggests the development of
operational procedures for training. These procedures should include information on:

= Personnel qualifications- general and position-specific
= Training requirements - by position
»  Frequency of training

Appropriate training should be available to employees supporting the Ambient Air Quality Monitoring
Program, commensurate with their duties. Such training may consist of classroom lectures, workshops,
web-based courses, teleconferences, vendor-provided and on-the-job training. Training should also
include appropriate reading materials, such as the CFR, EPA guidance documents, and the monitoring
organization’s QAPPs and SOPs, to name a few. EPA encourages monitoring organizations to maintain
documentation that details the training provided to all monitoring staff, along with documentation that
illustrates the successful completion of the training requirements.

Along with suggested training, there are some EPA programs that require mandatory training and/or
certifications. These programs include, but are not limited to, the National Performance Audit Program
(NPAP) and the Performance Evaluation Program (PEP). All personnel performing audits in these
projects or programs are required to possess mandatory training or a current certification issued by the
EPA Office responsible for the monitoring program.

EPA encourages regional planning organizations and monitoring organizations to develop training
programs that require some level of certification.

4.2.1 Suggested Training

Over the years, a number of courses have been developed for personnel involved with ambient air
monitoring and quality assurance aspects. Formal QA/QC training is offered through the following
organizations:

= Air Pollution Training Institute (APTI) http://www.epa.gov/apti/

= Air & Waste Management Association (AWMA) http://www.awma.org/

= American Society for Quality (ASQ) http://www.asg.org/

= EPA Quality Staff (QS) http://www.epa.gov/qualityl/

= EPA Regional Offices https://www.epa.gov/aboutepa

= EPA Ambient Monitoring Technology Information Center (AMTIC) Technology Transfer
Network (http://www.epa.gov/ttn/amtic/training.html)

L http://www.epa.gov/quality1/gs-docs/g10-final.pdf
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In addition, OAQPS uses contractors and academic institutions to develop and provide training for data
collection activities that support regulatory efforts throughout EPA and monitoring organizations. In
addition, instrument and data management manufacturers may provide training on the equipment they
sell. Monitoring organizations should consider adding manufacturer-provided training to the equipment

purchase cost.

Table 4-2 provides a suggested sequence of core QA-related ambient air monitoring courses for ambient
air monitoring staff by job position. The suggested course sequences assume little or no experience in
QA/QC or air monitoring, but some courses may have pre-requisites. Persons having experience in the
subject matter described in the courses would select courses according to their appropriate experience
level. Courses not included in the core sequence would be selected according to individual
responsibilities, preferences, and available resources.

Table 4-2 Suggested Sequence of Core QA-related Ambient Air Training Courses for Ambient Air Monitoring and QA

Personnel
Source- Course Title (SI = self-instructional) Field | Lab QcC- Data Mon | QA*| QA
Sequence Supv.. | Mgt. | Supv.. Magt.
APTI- SI:422 Air Pollution Control Orientation Course X X X X X X
APTI 452 Principles and Practices of Air Pollution Control X X X X X
APTI -SI1:100 Mathematics Review for Air Pollution Control X X
QS**- QAL Orientation to Quality Assurance Management X X X
APTI-S1:434 Introduction to Ambient Air Monitoring X X X X X X X
APTI -SI:471 General Quality Assurance Considerations for Ambient X X X X X X X
Air Monitoring
APTI- SI:409 Basic Air Pollution Meteorology X X X X X
APTI SI:473A Beginning Environmental Statistical Techniques X X X X X X X
(Revised)
APTI-470 Quality Assurance for Air Pollution Measurement X X X X
Systems
QS-QA2 Data Quality Objectives Workshop X X X
QS-QA3 Quality Assurance Project Plan X X X X
APTI-435 Atmospheric Sampling X X X X X
No Source Basic Electronics X X X
APTI-SI:433 Network Design and Site Selection for Monitoring PM, 5 X X X
and PM;, in Ambient Air
APTI-464 Analytical Methods for Air Quality Standards X X X X
APTI Chain Of Custody X X X X X X X
APTI- SI:436 Site Selection for Monitoring SO, X X X X
OAQPS AQS Training (annual AQS conference) X X X
QS- QA4 Data Quality Assessment X X X
QS- QA5 Assessing Quality Systems X X X
APTI- Introduction to Environmental Statistics X X X X
AWMA QA6 Quality Audits for Improved Performance X X
ASQC-STAT1 | Statistics for Effective Decision Making X X X X X

*- Personnel performing technical system audits (TSAs) would fit into this category
** QS- Refers to Quality Staff http://www.epa.gov/quality1/
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5.0 Documentation and Records

Organizations that perform environmental data operations (EDO) and management activities must
establish and maintain procedures for the timely preparation, review, approval, issuance, use, control,
revision and maintenance of documents and records. Each organization should have a documented
records management policy with the following elements addressed:

1. Alist of files considered the official records and their media type (e.g., paper, electronic)
2. Schedule for retention and disposition of records
3.  Storage and retrieval system of records
4.  Person(s) responsible at each level of storage and retrieval of records
5. Assignment of appropriate levels of security
Table 5-1 Types of Information that Should be Retained Through Document This information should be
Control. included in a monitoring
organization’s quality assurance
Categories Record/Document Types project plan. Please refer to
State Implementation Plan Section 14 for further
Reporting agency information information and the EPA
Organizational structure of monitoring program records websitel

Management and

Organization Personnel qualifications and training

Quality management plan

Document control plan A document, from a records
Support contracts management perspective, is a
Network description volume that contains
Annual Monitoring Network Plans (AMNP) information that describes,
Site Information 5-Year Network Assessment defines, specifies, reports
Site characterization file e ! '
Site maps/pictures certllfles, or prpwdes data or
QA Project Plans (QAPPs) results pertaining to
: Standard operating procedures (SOPs) environmental programs. As
Environmental Data - . .
Operations Field and laboratory notebooks defined in the Federal Records
Sample'handll_ng/custody records Act of 1950 and the Paperwork
Inspection/maintenance records Reduction Act of 1995 (now
Raw Data Any original data (routine and QC) 44 U.S.C. 3101-3107), records
Air quality index report . are: “...books, papers, maps,
Data Reporting gg{‘a‘j;ﬁtn'zxsre?gg:a“w information photographs, machine readable
Journal articles/papers/presentations mater!als, or other documem.ary
Data Management Data algorithms materials, regardl_es§ of physical
g Data management plans/flowcharts form or characteristics, made or
Control charts and strip charts rec?Wed by an agency of the
Data quality assessments United States Government
Quality Assurance QA reports under Federal Law or in

System audits

- connection with the transaction
Network reviews

of public business and
preserved or appropriate for
preservation by that agency or its legitimate successor as evidence of the organization, functions, policies,
decisions, procedures, operations, or other activities of the Government or because of the informational

1 http://www.epa.gov/records/
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value of data in them....”. This section will provide guidance of documentation and records for the
Ambient Air Quality Monitoring Program.

Table 5-1 represents the categories and types of records and documents that are applicable for document
control. Information on key documents in each category follows. It should be noted that the list contains
documents that may not be applicable to particular organizations and, therefore, is not meant to be a list of
required documentation. This list should also not be construed as the definitive list of record and
document types.

Electronic Records

As monitoring technologies advance it is becoming more likely that data will be generated and retained
electronically. The majority of the documentation referred to in this section can be saved as an electronic
record. Retention of electronic records? is included in the above definition. It is recommended that
electronic as well as paper records be stored in a logical order for ease of access. This is discussed more
in-depth in Section 14 and Appendix J provides EPA guidance on use of electronic logbooks (e-
logbooks).

Statute of Limitations

Retention requirements for records are codified in 2 CFR 200.333. In general, all information considered
as documentation and records should be retained for 3 years from the date the grantee submits its final
expenditure report unless otherwise noted in the funding agreement. However, if any litigation, claim,
negotiation, audit or other action involving the records has been started before the expiration of the 3-year
period, the records must be retained until all litigation, claim, or audit findings involving the records have
been resolved and final action taken. Title 2 Part 1500.6(a) further states that, in the EPA, some programs
require longer retention requirements for records by statute. Therefore, where there is a difference
between the retention requirements for records defined in 2 CFR 200.333 and the applicable statute, the
non-federal entity will follow the retention requirements for records in the statute (see 2 CFR 1500.6(b)).
For clarification purposes, the retention of samples produced as a result of required monitoring may differ
depending on the program and/or purpose collected. For retention of samples for a specific program
please refer to the appropriate reference in CFR for the individual program.

All original documents an records be kept for the statute of limitation. If documents and records want to
be kept for some time after the statute of limitations has expired, scanning this material into an electronic
form may be a viable option

5.1 Management and Organization

Most of the record types in this category in Table 5-1 can be found in a single document, the quality
management plan. The quality management plan is a blueprint for how an organization’s quality
management objectives will be attained. It includes the QA and QC activities used to ensure that the
results of technical work are of the type and quality needed for their intended use. The EPA Quality Staff
provide requirements for quality management plans® that monitoring organizations may find helpful.

2 http://www.epa.gov/records/tools/erks.htm
3 EPA Requirements for Quality Management Plans (QA/R-2) https://www.epa.gov/quality/agency-wide-quality-
system-documents
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5.2 Site Information

Site information provides vital data about each monitoring site. Historical site information can help
determine and evaluate changes in measurement values at the site. This information should be kept to
characterize the site through time. Because monitoring organizations are required to file an Annual
Monitoring Network Plan (AMNP) and perform network assessments at a minimum of every five years
(40 CFR Part 58.10), this information should be retained and updated periodically by both the agency
responsible for the site and the office responsible for reviewing the site information for the network
assessment process. The AMNPSs, the 5-Year Network Assessments, and the Air Quality System (AQS)
Site Files are good areas to record, capture, and retain site information. Another source where site
information is provided is the QAPP. At a minimum, the QAPP should identify the sites for which the
QAPP applies either by listing the sites or with a definitive reference. If sites are included or discontinued
in a given year, an addendum to the QAPP by way of a technical memo can be included in the QAPP file
and sent to the EPA Region to describe the changes to the sites. This information could also be
incorporated by reference to Annual Network Plans.

Most ambient air agencies retain site records in paper and/or electronic file format. Included in a site
information file are maps and pictures of an individual site. Typically, the kinds of information found in a
site identification record should include:

1. The AQS site identification number

2. Station type (SLAMS, NCore, CSN, etc.)

Instrumentation, sampling and analysis methods for each parameter (manufacturer’s model

number, pollutant measurement technique, AQS Method Code and Pollutant Code etc.)

The location, including street address and geographical coordinates

Purpose of measurements (monitoring to determine compliance with air quality standards)

The operating schedule for each monitor

The monitoring objective and spatial scale of representativeness for each monitor as defined in 40

CFR Part 58 Appendix D

The MSA, CBSA, CSA or other area represented by the monitor

The designation of any Pb monitors as either source-oriented or non-source-oriented, according to

40 CFR Part 58 Appendix D

10. Any monitors for which a waiver has been requested or granted by the EPA Regional
Administrator

11. Influential pollutant sources (point and area sources, proximity, pollutant density, etc.)

12. Topography (hills, valleys, bodies of water, trees; type and size, proximity, orientation, etc.,
picture of a 360-degree view from the probe of the monitoring site)

13. Atmospheric exposure (unrestricted, interferences, etc.)

14. Site diagram (measurement flow diagram, service lines, equipment configuration, etc.)

15. Site audits

w
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5.3 Environmental Data Operations

A quality assurance program associated with the collection of ambient air monitoring data must include
an effective procedure for preserving the integrity of the data. Integrity* is defined as “the
representational faithfulness of information to the true state of the object that the information represents,

4 From Boritz, J. Efrim. IS Practioners’ Views on Core Concepts of Information Integrity. International Journal of
Accounting Information Systems. Elsevier.
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where representational faithfulness is composed of four essential qualities or core attributes:
completeness, currency/timeliness, accuracy/correctness and validity/authorization”. Ambient air
monitoring results, and in certain types of measurements - the sample itself, may be essential elements in
proving the validity of the data or the decisions made using the data. Data cannot be admitted as
evidence unless it can be shown that they are representative of the conditions that existed at the time that
the data (or sample) was collected. Therefore, each step in the sampling and analysis procedure must be
carefully monitored and documented. There are basically four elements in the evidentiary phase of an
overall quality assurance program:

1. Data collection - includes measurement preparation and identification of the sample, sample
location and sample time. It also includes the conditions during the measurements in the form of
data sheets, logbooks, strip charts, and raw data.

2. Sample and/or measurement result handling® - includes evidence that the sample and data were
protected from contamination and tampering during transfer between people, from the sampling
site to the laboratory and during analysis, transmittal, and storage. This process is documented in
chain of custody forms.

3. Analysis - includes evidence that samples and data were properly stored prior to and after
analysis, interpretation and reporting.

4. Preparation and filing of measurement report(s) - includes evidentiary requirements and retention
of records.

Failure to include any one of these elements in the collection and analysis of ambient air monitoring data
may render the results of the program inadmissible as evidence, or may seriously undermine the
credibility of any report based on these data.

Environmental data operations include all the operations required to successfully measure and report a
value. Documentation for environmental data operations include:

e QA Project Plans - Documents how environmental data operations are planned, implemented,
and assessed during the life cycle of a program, project, or task (see below).

o Standard operating procedures (SOPs) - Written documents that give detailed instruction on
how a monitoring organization will perform daily tasks: field, laboratory and administrative.
SOPs are a required element of a QAPP and therefore any EDO must include these (see below).

e Field and laboratory notebooks - Any documentation that may provide additional information
about the environmental data operation (e.g., calibration notebooks, strip charts, temperature
records, site notes, maintenance records etc.) (See below.)

o Sample handling and/or custody records - Records tracing sample and data handling from the
site through analysis, including transportation to facilities, sample storage, and handling between
individuals within facilities. (Section 8 provides more information on this activity).

Quality Assurance Project Plan

As described in 2 CFR 1500.11, quality assurance systems must be established in conjunction with the
receipt of federal award dollars, with the written quality assurance system submitted to EPA for review
and approval. In addition to these grant requirements, 40 CFR Part 58, Appendix A® states that all

> Measurement results in this case may be in the form of a paper copy or flash drive downloaded from instrument or
data logger that is manually transferred to another IT device. Some of chain of custody for this data should be
considered.

® http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40tab_02.tpl
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PQAOs must develop a quality system that is described and approved in QMPs and QAPPs. PQAOs must
develop QAPPs that describe how the organization intends to control measurement uncertainty to an
appropriate level in order to achieve the data quality objectives for the EDO. The quality assurance policy
of the EPA requires every EDO to have a written and approved QAPP prior to the start of the EDO. It is
the responsibility of the PQAO/monitoring organization to adhere to this policy. The QAPP must be
suitably documented in accordance with EPA requirements (EPA Requirements for Quality Assurance
Project Plans’) and include standard operating procedures for all EDOs either within the document or by
appropriate reference. The QAPP must identify each PQAO operating monitors under the QAPP as well
as generally identify the sites and monitors to which it is applicable either within the document or by
appropriate reference. The QAPP submission and approval dates must be reported to AQS either by the
monitoring organization or the EPA Region. QAPPs should be updated every five years and revised as
soon as possible when significant changes occur in a monitoring program.

Standard Operating Procedures

In order to perform EDOs consistently, standard operating procedures (SOPSs) must be written as part of
the QAPP or incorporated by reference. SOPs are written documents that detail the method for an
operation, analysis, or action with thoroughly prescribed techniques and steps, and are officially approved
as the method for performing certain routine or repetitive tasks. Although not every activity in the
field/laboratory needs to be documented, the activities that could potentially cause measurement
uncertainties, or significant variance or bias, should be described in an SOP. Common SOPs maintained
by monitoring organizations include those that detail field operation procedures, such as calibration and
maintenance regimes for gaseous analyzers and particulate samplers, as well as data handling SOPs that
prescribes the procedures by which an agency verifies, validates, and certifies its monitoring data.

SOPs should ensure consistent conformance with organizational practices, serve as training aids, provide
ready reference and documentation of proper procedures, reduce work effort, reduce error occurrences in
data, and improve data comparability, credibility, and defensibility. They should be sufficiently clear and
written in a step-by-step format to be readily understood by a person knowledgeable in the general
concept of the procedure.

Elements that may be included in SOPs which are explained in the guidance document Guidance for the
Preparation of Standard Operating Procedures EPA QA/G-62 are:

Scope and Applicability

Summary of Method

Definitions

Health and Safety Warnings

Cautions

Interferences

Personnel Qualifications

Equipment and Supplies

Procedure (section may include all or part of these sections):
a. Instrument or Method Calibration
b. Sample Collection
c. Sample Handling and Preservation

©CoOoNoO~wWNE

7 https://www.epa.gov/quality/agency-wide-quality-system-documents
8https://www.epa.qov/quality/quidance-pre;:)arinq—standard-operatinq—procedures-epa—qaq—6—march—2001
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d. Sample Preparation and Analysis

e. Troubleshooting

f. Data Acquisition, Calculations & Data Reduction

g. Computer Hardware & Software (used to manipulate analytical results and report data)
10. Data Management and Records Management Parameters
11. Quality Control/Quality Assurance

Elements that are not needed for a particular procedure may be excluded or listed as “NA” (not
applicable).

Personnel implementing SOPs may not be involved in the “larger picture” which includes the use of the
data and whether or not DQOs are