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FOREWORD

This document has been reviewed either by the EPA Regional QA Manger or QA Officer, or both, and has been found to

provide enough detail about the Commonwealth of Virginia PM2.5 monitoring program to be considered acceptable. (See

approval page.)

The following elements contain a description of the Quality Assurance Program Plan (QAPP) for the environmental data

operations involved in monitoring for PM2.5 as part of the ambient air monitoring program for the Commonwealth of

Virginia. EPA regulation mandates the preparation of this QAPP; therefore, EPA approval must be obtained before data

collection begins.

The primary purpose of the QAPP is to provide an overview of the project, to describe the need for the measurement, and

to characterize the QA/QC activities to be applied. Every aspect of the project is discussed in this report. In addition, the

document identifies key personnel and provides an explanation of the tasks each will perform.

This QAPP was written in accordance with EPA regulations and guidance as described in the EPA QA/G-5, EPA

Requirements for Quality Assurance Project Plans, EPA QA/G-5, Guidance for Quality Assurance Project Plans, and

EPA's Model PM2.5 QAPP. All pertinent elements of the QAPP regulations and guidance are addressed herein.
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ACRONYMS AND ABBREVIATIONS

AIRS Aerometric Infonnation Retrieval System
ANSI American National Standards Institute
AP11 Air Pollution Training Institute

ASTM American Society for Testing and Materials
AWMA Air and Waste Management Association
CAA Clean Air Act

CPR Code of Federal Regulations

CMD Contracts Management Division

CmMz community monitoring zone

Cco Contracting Officer

cocC chain of custody

DAS data acquisition system

DCLS Division of Consolidated Laboratory Services
DCO Document Control Officer

DEQ Department of Environmental Quality

DQA data quality assessment

DQOs data quality objectives

EDO environmental data operation

EMAD Emissions, Monitoring, and Analysis Division
EPA Environmental Protection Agency

FAR Federal Acquisition Regulations

FEM Federal equivalent method

FIPS Federal Information Processing Standards



FRM
GIS
GLP
IMPROVE
LAN
MPA
MQOs
MSA
MSR
NAAQS
NAMS
NIST
OAM
OAQPS
OARM
ORD
PC
POC
PD

PE
PM2.5
PTFE
Qa
QA/QC
QA
QAAR
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Federal reference method
geographical information systems
good laboratory practice
Interagency monitoring of protected visual environments
local area network
monitoring planning area
measurement quality objectives
metropolitan statistical area
management system review
National Ambient Air Quality Standards
national air monitoring station
National Institute of Standards and Technology
Office of Air Monitoring
Office of Air Quality Planning and Standards
Office of Administration and Resources Management
Office of Research and Development
personal computer
pollutant occurrence code
percent difference
performance evaluation
particulate matter < 2.5 microns

polytetrafluoroethylene

sampler flow rate at ambient (actual) conditions of temperature and pressure.
quality assurance/quality control
quality assurance

guality assurance annual report



QAD
QAM

QAO
QAPP
QC
QMP
SIPS
SLAMS
SOP
SOW
SPMS

SYSOP

TSA
TSP
VA
Va
voC
VSLA

WAM
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quality assurance division director
quality assurance manager

quality assurance officer

guality assurance project plan

quality control

quality management plan

State Implementation Plans
state and local monitoring stations

standard operating procedure

statement or scope of work

special purpose monitoring stations
system operator

temperature, ambient or actual

technical system audit

total suspended particulate

Virgjnia

air volume, at ambient or actual conditions

volatile organic compound

Virginia State Library and Archives

Work Assignment Manager
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3.0 DISTRIBUTION
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Sidney Keith Environmental Engineer Air Monitoring
Carolyn Stevens Environmental Engineer Air Monitoring
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Da Xin Ren Field Operations Piedmont Reg. Office
Christopher Bednar Field Operations Piedmont Reg. Office
Brady Collins Field Operations Tidewater Reg. Office
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Charles Dickson Field Operations Southwest Reg. Off.
Christi Gordon Environmental Specialist National Park Service
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Craig Lowrance Field Operations Northern Reg.  Office
Victor Guide Project Officer EPA Reg. Office

Theodore Erdman Project Officer EPA Reg. Office
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4.0 PROJECT/TASK ORGANIZATION

4.1 ROLES AND RESPONSIBILITIES
Federal, state, tribal, and local agencies all have  important roles in developing and
implementing satisfactory air monitoring programs. As part of the planning effort, EPA is
responsible for developing National Ambient Air Qua lity Standards (NAAQS), that define
the quality of the data necessary to make compariso  ns to the NAAQS, and identify a
minimum set of QC samples from which to judge data guality. The state and local
organizations are charged with taking this informati on and developing and implementing
a system that will meet the data quality requiremen  ts. When the system is in place and
and is producing reliable data, the EP A and the St  ate and local organizations are
responsible for assessing the quality of the data a nd taking corrective action when
appropriate. The responsibilities of each organizati on follow.
4.1.1 OFFICE OF AIR QUALITY PLANNING AND STANDARDS (OAQPS)
OAQPS is the organization charged under the authority of the Clean Air Act (CAA) to protect and
enhance the quality of the nation's air resources. OAQPS sets standards for pollutants considered
harmful to public health or welfare and, in cooperation with EPA's Regional Offices and the States,
enforces compliance with the standards through state implementation plans (SIPs) and regulations
controlling emissions from stationary sources. The OAQPS evaluates the need to regulate potential
air pollutants and develops national standards; works with State and local agencies 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.
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Within the OAQPS Emissions Monitoring and Analysis Division, the Monitoring and Quality
Assurance Group (MQAG) oversees the ambient air quality monitoring network. MQAG is
responsible for the following:

ensuring that the methods and procedures used in making air pollution measurements
are adequate to meet the programs objectives, and that the resulting data are of
satisfactory quality

operating the national performance audit program (NPAP) and the FRM performance
evaluation

evaluating the performance, through technical systems audits and management systems
reviews, of organizations making air pollution measurements of importance to the
regulatory process

implementing satisfactory quality assurance programs over EPA's ambient air quality
monitoring network

ensuring that national regional laboratories are available to support chemical speciation
and QA programs

ensuring that guidance pertaining to the quality assurance aspects of the ambient air
program are written and revised as necessary

rendering technical assistance to the EP A Regional Offices and air pollution monitoring
community

4.1.2 EPA REGION Il OFFICE

Regional Offices have been developed to address environmental issues related to the

states within their jurisdiction and to administer and oversee regulatory and congressionally

mandated programs. The major quality assurance charge of EPA's Region Il Office, with
regard to the Ambient Air Quality Program, is coordinating quality assurance matters at the
Regional level with the state and local agencies. This is accomplished by the appointing
EPA Regional Project Officers who manage the technical aspects of the program, including
the following:



Project: VA DEQ PM2.5 QAPP
Element No: 4
Revision No:O
Date: 1 November 1998
page 3 of 10
e reviewing QAPPs by Regional QA Officers who are delegated the authority by the

Regional Administrator to review and approve QAPPs for the Agency.

e supporting the FRM Performance Evaluation Program

e evaluating quality system performance, through technical systems audits and network
reviews whose frequency is addressed in the Code of Federal Regulation

e acting as a liaison by making available the technical and quality assurance
information developed by EPA Headquarters and the Region to the State and local
agencies, and making EPA Headquarters aware of the unmet quality assurance
needs of the state and local agencies

The Virginia DEQ will direct all technical and QA questions to Region lIl.
4.1.3 VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY

40 CFR Part 58 defines a State Agency as "the air pollution control agency primarily
responsible for the development and implementation of a plan (SIP) under the Act (CAA)".
Section 302 of the CAA provides a more detailed description of the air pollution control
agency.

40 CFR Part 58 defines the Local Agency as "any local government agency, other than the
state agency, which is charged with the responsibility for carrying out a portion of the plan
(SIP)."

The major responsibility of state and local agencies is to implement a satisfactory monitoring
program, which will include putting into action a meticulous quality assurance program. State
and local agencies will perform quality assurance programs in all phases of the environmental
data operation (EDO), including the field, their own laboratories, and in any consulting and
contractor laboratories they may use to obtain data. An EDO is defined as work performed to
obtain, use, or report information pertaining to environmental processes or conditions.
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Figure 4.1 represents the organizational structure of the areas of the DEQ that carry out the

Air Operations Director

Air Division Director

Consolidated Labs Air Moaitonng Director

— - vt

Regional Directors

— — — — —

. . . Air Compliance
Instructional rations ; ;
Secti(o):e Particulate Section Data QA Section Manngers
i
|
Fairfax County Site Operators
Heaith Dept.
FIG. 4.1 —ORGANIZATIONAL STRUCTURE OF THE PM__Ampi- K¢y dashedline  (— —)indicates unofficial reporting structurs
=8 solid line (———) indicates official leporting structurs

ENT AIR MONITORING PROJECT
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4.3.2 THE VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUAL ITY

The DEQ will implement the PM2.5 air monitoring program. The major responsibilities are
divided between the Office of Air Monitoring and the staff from the various DEQ regional
offices. The Office of Air Monitoring will perform major program tasks, including sample
procurement, major sampler repair, site installations, supply, data handling, and training, as
well as various quality assurance functions. Regional staff will operate the samplers and
perform various field QA and maintenance functions. The Fairfax County Health
Department also will operate PM2.5 samplers as part of the DEQ's air monitoring network.

The Virginia Division of Consolidated Laboratory Services (DCLS) is the contract laboratory
for all analytical services and QA functions pertaining to laboratory operations. The lab is
responsible for filter QA, weighing, and data calculation.

Various persons have been assigned direct responsibility and accountability for program
operations and quality assurance. The following listing describes the program's
organizational structure for data collection and QA/QC activities. This listing is not inclusive
because the PM2.5 program is still being developed; therefore, certain personnel have not
been identified, and certain duties have not been assigned. Information on additional
personnel will be included in QAPP revisions.
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MANAGEMENT

John M. Daniel, Jr.
Environmental Director of Operations

Senior Air Manager; program direction

James E. Sydnor
Environmental Quality Division Director
Program and QA review

OFFICE OF AIR MONITORING

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Wesley M. Motley
Environmental Technical Services Administrator

Director, Office of Air Monitoring; program review

Thomas F. Jennings
Environmental Engineer Senior

Particulate Section Leader-oversight of PM-2.5 monitoring program;
Laboratory liaison

Vacant

Environmental Engineer, Consultant

Data Quality Assessment Section Leader-directs data QA and
reporting activities; PM2.5 QA manager

W. Marshall Ervine

Environmental Engineer. Consultant
Instrument Operations Section Leader-major equipment repair;

103 Grant manager

Rudley A. Young

Analytical Chemist
Sampler Installation; filter handling; maintenance; calibrations

Project: VA DEQ PM2.5 QAPP
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Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Richard S. Morris
Electronic Technician

Sampler installation; supply; maintenance; training; calibration

Sidney Keith
Environmental Engineer Senior
Performance audits; data QA

Carolyn Stevens
Environmental Engineer Senior
Data QA review

Crystal Sorensen
Statistical Analyst
Data QA; data submittal

Michael A. Bellanca
Environmental Engineer Senior
Sampler repair

Marie Hayes
Electronic Technician Senior
Sampler repair

FAIRFAX COUNTY

Raymond Mcintyre
Air Monitoring Supervisor
Sampler Operations; field QA

REGIONAL OFFICES

Crystal Bazyk
Environmental Manager-Field
Regional sampler operations oversight
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Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:

Name:
Title:

QA Responsibilities:
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Enforcement/Compliance Specialist Senior

Sampler operations, field QA

Robert W. Saunders
Environmental Manager-Field

Regional sampler operation oversight

Jerry R. Ford

Enforcement/Compliance Specialist Senior

Sampler operations; field QA

Charles L. Clouse
Environmental Manager-Field

Regional sampler operations oversight

Charles B. King
Environmental Manager-Field
Regional Sampler operations oversight

Da Xin Ren
Environmental Engineer
Sampler operations, field QA

Christopher Bednar
Enforcement Compliance Specialist
Sampler operations; field QA

Richard C. Craft
Environmental Manager-Field
Regional sampler operations oversight

Brady Collins
Environmental Specialist-Field
Sampler operations; field QA
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(REGIONAL OFFICE, CONTINUED)

Name: Alice Nelson

Title: Environmental Manager-Field

QA Responsibilities: Regional sampler operations oversight
Name: Craig Lowrance

Title: Environmental Specialist Senior-Field
QA Responsibilities: Regional Sampler operations oversight

DIVISION OF CONSOLIDATED LABORATORY
SERVICES

Name: Edward E. LeFebvre
Title: Assistant Director
QA Responsibilities: Analytical program direction
Name: Edwin Shaw, Jr.
Title: Group Manager, Metals and Radiochemistry
QA Responsibilities: PM-2.5 analytical program oversight
Name: Beverley Lockwood
Title: Group Manager, Laboratory Support Services
QA Responsibilities: Quiality Assurance and Safety Program.

4.3.3 COMMUNICATIONS

Formal lines for communicating information about the status of the quality assurance
program and its needs are essential to ensure that an effective quality assurance program
is put into action within the DEQ. Accordingly, the DEQ and DCLS management routinely
will be provided with assessments of the quality assurance program status, its problems, if
any, and its needs.

Communication amongst the project manager, the quality assurance officer, appropriate
EPA staff, and DEQ and DCLS management is a key element in developing and
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implementing the DEQ's quality assurance program. The following organizational chart demonstrates
the official and the unofficial lines of communication for this project.

EPA Region 11l Office | Executive Director

Air Operations Director = = == — — — — =

Air Division Director

—— o —— ——— e o=

Consolidated Labs Regional Offices

Office of Air Monitoring

|
!
i

_ __ _ B Particulate Section Data QA Section

Fairfax County
Health Dept.
Key: dashed line ( == ) indicates unofficial communicaations lines
solid line (— ) indicates official communications lines

FIG. 4.2—L.INES OF COMMUNICATION



Project: VA DEQ PM2.5 QAAP

Element No.5
Revision No.: 0

1 November 1998
page | of 4

5.0 PROBLEM DEFINITION/BACKGROUND

5.1 PROBLEM STATEMENT AND BACKGROUND
Between the years 1900 and 1970, the emission of six principal ambient-air pollutants increased
significantly. The principal pollutants, also called criteria pollutants, are particulate matter (PM10,
PM2.5); sulfur dioxide; carbon monoxide; nitrogen dioxide; ozone; and lead. In 1970, the Clean
Air Act (CAA) was signed into law. The CAA and its amendments provide the framework on
which all pertinent U.S. organizations build their air-quality-protection programs. This framework
provides the policy guidelines for state and local organizations to monitor the criteria pollutants
through the Air Quality Monitoring Program.

The criteria pollutant defined as "particulate matter" is used to describe a broad class of
substances that exist as liquid or solid particles over a wide range of sizes. As part of the
ambient air quality monitoring program, EPA through state and local agencies, will measure two
particle size fractions-those less than or equal to 10 micrometers (PM10), and those less than or
equal to 2.5 micrometers (PM2.5). This QAPP focuses on the QA activities associated with
monitoring PM2.5.

The background and rationale for implementing the PM2.5 ambient air monitoring network can
be found in the Federal Register. Some of the findings from the Federal Register are listed
below.

e The characteristics, sources, and potential adverse effects on health between larger or
"coarse" particles (from 2.5 to 10 micrometers in diameter) and smaller or "fine" particles
(smaller than 2.5 micrometers in diameter) differ.

e Coarse particles come from sources such as wind-blown dust from the desert or from
agricultural fields, and dust kicked up on unpaved roads from vehicle traffic.
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e Generally, fine particles are emitted from industrial and residential combustion,
and from vehicle exhaust. Fine particles also are formed in the atmosphere from
gases such as sulfur dioxide, nitrogen oxides, and also from volatile organic
compounds that are emitted from combustion activities and then become
particles as a result of chemical transformations in the air.

e Coarse particles can deposit in the respiratory system and thus contribute to
such detrimental effects on health as aggravation of asthma. EPA's "staff paper"
concludes that fine particles, which also deposit deeply in the lungs, are more
likely than are coarse particles to impair health. A number of recently published
community epidemiological studies cite fine particles as being a contributing
factor in increased hospital admissions, as well as in premature mortality due to
respiratory disease.

e These recent community studies find that adverse public-health effects are
associated with exposure to particles at levels well below the current PM
standards for both short-term (e.g., less than 1 day to up to 5 days), and long-
term (generally one year to several years) periods.

Consequences of exposure to coarse particles include increased hospital admissions and
emergency room visits, as well as premature death, primarily among elderly persons and
persons with cardiopulmonary disease. Also, when children with asthma and adults with
cardiopulmonary disease and chronic obstructive pulmonary disease are exposed to these
particles, they may experience increased respiratory distress, decreased lung function
(particularly in children and persons with asthma); and alterations in lung tissue and
structure and in respiratory tract defense mechanisms.

Air quality samples are generally collected for one or more of the following purposes:

e To judge compliance with and/or progress made towards meeting the National ambient
air quality standards.

e To observe pollution trends throughout the region, including non-urban areas.
e To provide a data base for research and evaluation of effects
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With the end use of the air quality samples as a prime consideration, various networks can
be designed to meet one of six basic monitoring objectives listed below:

To determine the highest concentrations to occur in the area covered by the
network

e To determine representative concentrations in areas of high population density

e To determine the impact on ambient pollution levels of significant source or source
categories

e To determine general background concentration levels

e To determine the extent of Regional pollutant transport among populated areas, and
in support of secondary standards

e To determine the impact on health in more rural and remote areas

The monitoring network consists of four major categories of monitoring stations that
measure the criteria pollutants. These stations are described as follows.

The SLAMS consist of a network of ~3,500 monitoring stations whose size and
distribution is largely determined by the needs of state and local air pollution control
agencies to meet their respective State implementation plan (SIP) requirements.

The NAMS (~1,080 stations) are a subset of the SLAMS network, with emphasis being
given to urban and multi-source areas. In effect, they are key sites under SLAMS, with
emphasis on areas of maximum concentrations and high population density .

The PAMS network is required to measure ozone precursors in each ozone non-
attainment area that is designated "serious,” "severe," or "extreme." The required networks
will have from two to five sites, depending on the population of the area. There is a phase-
in period of one site per year, starting in 1994. The ultimate PAMS network could exceed

90 sites at the end of the 5-year phase-in period.
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Special Purpose Monitoring Stations  provide for special studies needed by the state and local
agencies to support their State implementation plans (SIPs) and other air program activities. The
SPMS are not permanently established and, thus, can be adjusted easily to accommodate changing
needs and priorities. The SPMS are used to supplement the fixed monitoring network as
circumstances require and resources permit. If the data from SPMS are used for SIP purposes, they
must meet all QA and methodology requirements for SLAMS monitoring.

This QAPP focuses only on the QA activities of the SLAMS and NAMS network, and the objectives of
this network, which include any sampler used for comparison to the NAAQS.

Throughout this document, the term "decision maker" will be used. Decision makers are the ultimate
users of ambient air data and therefore may be responsible for such activities as setting and making
comparisons to the NAAQS, and evaluating trends. Because there is more than one objective for this
data, and more than one decision maker, the quality of the data will be based on the highest-priority
objective-the to determine violations of the NAAQS. This QAPP will describe how the Virginia DEQ
PM2.5 Ambient Air Quality Monitoring Program proposes to control and evaluate data quality to meet
the NAAQS data quality objectives.
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6.0 Project/Task Description

6.1 Description of Work To Be Performed

In general, the measurement goal of the PM2.5 ambient air monitoring program is to estimate the concentration of
particulate less than or equal to 2.5 micrometers that have been collected on a polytetrafluoroethylene (PTFE) filter. For
the SLAMS/NAMS network, the primary goal is to compare the PM2.5 concentrations to the annual and 24-hour NAAQS.
The national primary and secondary ambient air quality standards for PM2.5 are 15.0 ug/m3 annual arithmetic mean
concentration and 65 ug/m® 24-hour average concentration measured in ambient air. A description of the NAAQS and its

calculation can be found in the 40 CFR Part 50, Appendix N.

6.2 Field Activities

The performance requirements of the air samplers has been specified by EPA and can be found in 40 CFR Part 50,
Appendix L. These design and performance specifications include filter design, composition, and performance
characteristics; and sampler performance criteria including sample flow rate, flow rate tolerances, leakage tolerances, and
designated temperature and barometric pressure measurements. The design and performance specifications must be met
before a specific sampler can receive official EPA designation as a FRM or FEM type sampler. Virginia will acquire and
use only EPA approved samplers; therefore Virginia assumes that these sampling instruments are adequate for the
sampling of PM2.5.
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Virginia intends to use sequential samplers for PM2.5 measurement. These samplers are

microprocessor controlled, and the microprocessor is capable of monitoring several parameters that can be
critical to the collection of valid samples. Table 6-1 presents the measurements which are made by the air
sampler and stored in the instrument for downloading by field operators.

Table 6-1 Field Measurements

Information to be Provided

Flow rate, 30-second maximum interval
Flow rate, average for sample period
Flow rate, CV, for sample period

Flow rate, S-min average out of spec.
Sample volume, total

Temperature, ambient, 30-second interval
Temperature, ambient, min, max, average
Temperature, filter, 30-second interval
Temperature, filter, differential, out of spec
Temperature, filter, max differential from ambient

Barometric pressure, ambient, 30-second interval
Barometric pressure, ambient, min, max, average

Date and time

Sample start/stop time

Sample period start time

Elapsed sample time

Elapsed sample time out of spec.
Power interruptions

User entered info - site, sampler ID

Units

L/min
L/min
%

M3
°C
°Cc
°C
°C, date and time

mm/Hg
mm/Hg

Yr/mo/day/hr/min
Yr/mo/day/hr/min
Yr/mo/day/hr/min
Hr/min

Hr/min

In addition to these measurement, additional field measurements will be conducted, and a description can be

found in Guidance Document 2.12.
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6.3 Laboratory Activities

Laboratory activities for the PM2.5 program include preparing the filters for the field operator, which includes

three general phases:

Presampling Weighing
- Receiving filters from EPA
- Checking filter integrity
- Conditioning filters
- Weighing filters
- Storing prior to field use
- Packaging filters for field use
- Associated QA/QC activities
- Maintaining microbalance at specified conditions
- Equipment maintenance and calibrations

Shipping and Receiving
- Receiving filters from the field and log in
- Storing filters
- Associated QA/QC activities

Postsampling Weighing
- Checking filter integrity
- Stabilizing and weighing filters
- Review of data downloads from field data loggers
- Data transfer to Air Monitoring Office for transfer to AIRS
- Preparing filters for storing/archiving
- Associated QA/QC activities

Table 6-2 provides performance specifications for the laboratory environment and equipment.



Equipment

Microbalance

Microbalance environment

Mass reference standards

6.3.1 Laboratory Measurements

postsampling weighing laboratory activities.
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Table 6-2 Laboratory Performance Specifications

Acceptance Criteria

Resolution of 1 ug, repeatability of 1 ug

Climate-controlled. RH 30-40% +/- 5% for 24 hours.
Mean temperature 20-23 C., +/- 2 C. for 24 hours.

Standards bracket weight of filter, individual standards
tolerance less than 25 ug.

Table 6-3 provides a listing of parameters that will be required to be recorded for pre and

Table 6-3 Laboratory Measurements

Filter Conditioning

Start date

Start time

Filter number
Relative humidity
Temperature
End date

End time

Presampling Filter Weighing

Date

Filter lot number
Balance number
Analyst

QA officer

Relative humidity
Temperature

Filter number

QC sampler number
Presampling mass
Transport container ID
Sampler ID

Free form notes
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Postsampling Filter Weighing

- Date

- Balance Number

- Analyst

- QA officer

- Relative humidity

- Temperature

- Filter number

- QC sample number
- Postsampling mass
- Netmass

- Weighing flag

- Free form notes

6.4 Project Assessment Techniques

An assessment is an evaluation process used to measure the performance or effectiveness of a system and its
elements. Table 6-4 provides information on the type of assessment and its frequency.

Table 6-4 Assessment Schedule

Assessment Tvpe Assessment Agency Frequency
Technical Systems Audit EPA Regional Office 1 every 3 years
DEQ - Air Monitoring Office 1 every 3 years
Network Review EPA Regional Office Every year
DEQ Air Monitoring Office App D l/year
and Regional Offices App E llyear
FRM Performance Evaluation EPA 25% of

sites/year/4timesperyear

Data Quality Assessment DEQ Air Monitoring Office Every year

6.5 Schedule of Activities

Table 6-5 contains a listing of the critical activities required to plan, implement, and assess the PM2.5

program.
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Table 6-5 Schedule of Critical PM2.5 Activities

Activitv

Network development
Sampler order

Laboratory design
Personnel requirements
Network design completion

Sampler arrival starts

Sampler testing and installation

QAPP development

Field orientation

Laboratory procurement
QAPP submittal

QAPP approval

1st year sampler installation

Routine sampling

6.6 Project Records

Date Due
January 15, 1998
March 1998
May 1998
July 1, 1998
July 1,1998
July 1998
July - December 1998
October - November 1998
September - October 1998
November 1998
November 1998
December 1998
December 31, 1998

January 1,1999

Comments
Preliminary site listing and samplers required
Samplers ordered from National Contract
Determination of laboratory requirements
Assessment of needs
Final

FRMs

Sampler operations training

Environmental control equipment

EPA approval of QAPP
21 sites

Network operational

The DEQ has a records retention schedule that is in conformance with the records retention

regulations for the Commonwealth of Virginia and administered by the Virginia State Library and

Archives. Additional information on the records retention program is provided in Section 9.
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7.0 QUALITY OBJECTIVES AND CRITERIA FOR
MEASUREMENT DATA

7.1 DATA QUALITY OBJECTIYES (DQOs)
Derived from the DQO Process, DQOs are qualitative and quantitative statements that clarify
the monitoring objectives, define the appropriate type of data; and specify the tolerable levels of
decision errors for the monitoring program.* By applying the DQO Process to the development
of a quality system for PM2.5, the EPA, as well as states and localities, guard against
committing resources to data collection efforts that do not support a defensible decision. During
the months from April to July of 1997 the DQO Process was implemented for the PM2.5. The
DQOs were based on the data requirements of the decision maker(s). Regarding the quality of
the PM2.5 measurement system, the objective is to control precision and bias in order to
reduce
the probability of decision errors. Assumptions necessary for the development of the DQO

included:

The DQO is based on the annual arithmetic mean NAAQS.

The PM2.5 standards are a 15 ug/m® annual average and a 65 ug/m?® 24-hour average.

The annual standard is met when the three-year average of annual arithmetic means is less
than or equal to 15 ug/m®. Due to rounding, the 3-year average does not meet the NAAQS if it
equals or exceeds 15.05 prior to rounding. The 24-hour average standard is met when the 3-
year average 98th percentile of daily PM2.5 concentrations is less than or equal to 65 ug/m®.

AIRS PM2.5 data were reviewed for two purposes: (a) to determine the relative "importance” of
the two standards; and (b) to suggest "reasonable” hypothetical cases for which decision
makers would wish to declare attainment and nonattainment with high probability. Twenty-four
locations were found to have at least one year of PM2.5 data in AIRS. Figure 7.1 displays the
annual averages and 98th percentiles that are
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associated with lognormal distributions for the 47 data sets. Figure 7.1 does not display
estimates derived according to the standard, as the data sets covered one rather than three
years, but it does indicate the relative importance of the two standards. Points to the right of the
vertical line may be viewed as exceeding the annual average standard. Points above the
horizontal line may be viewed as exceeding the 24-hour average standard. All of those points
are also to the right of the vertical line, indicating that the annual standard is the "controlling"
standard for these locations. For this reason, the DQOs discussed in the remainder of this
document focus on attainment with the annual average standard.

FiG. 1. ANNUAL ARITHMETIC MEAN AND 24-HOUR 98TH
PERCENTILES ASSOCIATED WITH SELECTED DATA SETS.
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Normal distribution for measurement error.
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Error in environmental measurements is often assumed to be normal or lognormal.

Figures 7.2 and 7.3 illustrate what happens to the normal and lognormal distribution

functions for the same median concentration at two values for measurement error

(CV's of 10 and 50%). In the case of PM2.5, the measurement error is expected to be

in the range of 5 to 10 % of the mean, as shown in Figure 7.2, where normal or

lognormal errors produce close-to-identical results. Therefore, due to these

comparable results and the simplicity in modeling, the normal distribution of error was

selected.

0.045 o
e . . 0.000 1
P ™ 0.008
5= 7D %o

g ot . A « = Lognormal § :
o N — Normal > 0008 |
Z oo 3 o008
1. i
i 0.015 0.003

§

100 10
Concentration

3
3
8

1w 1% 200 280
Concantration

Figure 7.2 Comparison of normal and lognormal density

functions at low measurement error (10% CV)

Figure 7.3 Comparison of normal and lognormal density
functions at higher measurement errors (50% CV)

3. Decision errors can occur when the estimated 3 -year average differs from the actual,

or true, three-year average.

Errors in the estimate are caused by population uncertainty (sampling less frequently than

every day) and measurement uncertainty (bias and imprecision). The false
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positive decision error occurs whenever the estimated three-year average exceeds the
standard and the actual three-year average is less than the standard. The false negative
decision error occurs whenever the estimated three-year average is less than the standard
and the actual three-year average is greater than the standard.

4, The limits on precision and bias are based on the smallest number of sample values in
a three-year period.

Because the requirements allow one-in-six-day sampling and a 75% data completeness
requisite, the minimum number of values in a three-year period is 137. It can be
demonstrated that obtaining more data, either through more frequent sampling or the use of
spatial averaging, will lower the risk of attainment/non-attainment decision errors at the same
precision and bias acceptance levels.

5. The decision error limits were set at 5%.

For the two cases that follow, the decision-maker will make the correct decision 95% of the
time if precision and bias are maintained at the acceptable levels. For cases that are less
challenging, such as annual average values that are farther from the standard, the decision-
maker will make the correct decision more often. This limit is based on the minimum number
of samples from assumption 4 above (137) and the present uncertainty in the measurement
technology. However, if precision and bias prove to be lower than the DQO, the decision-

maker can expect to make the correct decision more than 95% of the time.

6. Measurement imprecision was established at 10% coefficient o/variation (CV).
By reviewing available AIRS data and other PM2.5 comparison studies, it was
determined that it is reasonable to allow measurement imprecision at 10% CV. While
measurement imprecision has relatively little impact on the ability to avoid false
positive and false negative decision errors, it is an important factor in estimating bias.
CV's greater than 10% make it difficult to detect and correct bias problems. Two sine
functions were developed (case 1 and 2) to represent distributions at which decision-
makers began to be concerned about decision errors. Table 7-1 is a summary of the

case 1 and 2 distributions.
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TABLE 7-1. SUMMARY OF CASE 1 AND 2 PARARETERS

Case 1 C=12.75+8.90 sin(2rD/365)+3;, 1275  Auainment

F(+) = nonattainment

i ;. . = . y
Case 2 CD=18'4+12'85 sin(2rD/365)+8,, 184 Nonattainment F(-) = attainment o

Case 1: With this model (case 1), the three-year average is 12.75 ug/m3. The correct
decision is "attainment." A false positive error is made when the estimated average
exceeds the standard. The probability of the false positive error for sampling every
sixth day depends on the measurement system bias and precision, as shown in Table
7-2. As stated in assumption 6 above, the data in Table 7-2 show that precision alone
has little impact on decision error, but is an important factor for bias, which is an
important factor in decision error.

Because the decision error probability limits were set at 5% (assumption 5),
acceptable precision (CV) and bias are combinations yielding decision errors around
5%.

TABLE 7.2. MEASUREMENT SYSTEM DECISION

CV%h " Bias False Positive (%)

0 45 0.18

+10 44
0 +15 26.8

(not acceptable)

80 0 13
100 0 30
10 +10 | 47

15 +10 5.1
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Case 2: With this model (case 2), the three-year average is 18.4 ug/m?>. The correct
decision is "nonattainment.” A false negative error is made when the estimated
average is less than the standard. The probability of the false negative error for
sampling every sixth day depends on the measurement system bias and precision, as
shown in the Table 7-3. Similar to case 1, combinations of precision and bias that yield
decision error probabilities around 5% are considered acceptable.

After reviewing cases 1 and 2, based upon the acceptable decision error of 5%, the
DQO for acceptable precision (10% CV) and bias (i 10%) were identified. These
precision and bias values will be used as a goal from which to evaluate and control
measurement uncertainty.

TABLE 7.3. MEASUREMENT SYSTEM DECISION

CV% ' Bias (%) " False Negative(%)

o 5 <0.1
(o) -10 1.6
0 -15 18.9
(not acceptable)
80 0 1.2
100 o 2.8
10 -10 1.8
15 -10 2.1

7.2 MEASUREMENT QUALITY OB.JECTIVES (MQOs)

After a DQO is established, the quality of the data must be evaluated and controlled to
ensure that it is maintained within the established acceptance criteria. Measurement
guality objectives are designed to evaluate and control various phases (sampling,
preparation, 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- a measure of mutual agreement among individual measurements of the
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same property usually under prescribed similar conditions. This is the random component of
error. Precision is estimated by various statistical techniques using some derivation of the
standard deviation.

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 as a percentage of the true value.

Representativeness- a measure of the degree to which data accurately and precisely
represent parameter variations at a sampling point, or a characteristic of a population,
a process condition, or an environmental condition.

Detectability- The determination of the low-range critical value of a characteristic that
a method-specific procedure can reliably discern.

Completeness- a measure of the amount of valid data obtained from a measurement
system compared with the amount expected to be obtained under correct, nonnal
conditions. Data completeness requirements are included in the reference methods
(40 CFR Pt. 50).

Comparability- a measure of confidence with which one data set can be compared
with another.

Accuracy has been a term frequently used to represent closeness to "truth” and includes a
combination of precision and bias-error components. This term has been used throughout
the CPR and in some of the sections of this document. If possible, the DEQ will distinguish
measurement uncertainties into precision and bias components.

For each of these attributes, acceptance criteria can be developed for various phases of the
EDO. Various parts of 40 CFR have identified acceptance criteria for some of these attributes
as well as Guidance Document 2.122. In theory, if these MQOs are met, measurement
uncertainty should be controlled to the levels required by the DQO. Table 7-4 lists the MQOs
for PM2.5 program. More detailed descriptions of these MQO's and how they will be used to
control and assess measurement uncertainty will be described in other elements, as well as
SOPs (Appendix E) of this QAPP.



Project: VA DEQ PM2.5 QAPP

Element No: 7

Revisions No: 0

Date: 1 November 1998

page 9 of 11

£'LPue £f 98

£'8 pue Ty R§
£'9 09§
PaqQuIDSIP JoU
PaqLIS9p 10U

PaqLOsIp 10U
£01°998

01 »§
£'01 998

POGLISSOP 10U

789§

§'9 2§
U8 Pue ¢°9 59§
T8 PUE 9 0§
V9 2§
£'8 "93§
£'8°998
£'8998
£'8 99§
9'9pue £'9 95

paqLIOSap 10U

PaqLIOSap Jou

PpaqLIdsap lou

PaQqLIdS3p Jou

PoquIdSIp J0U

paquIvsap J0u

T6

pue 7' 99§ Tddy ‘0 ueqd

paquIdsap J0U
PaqLosap J0u
paqudSap jou

¢'gpue

¢'g 98 ‘yddy ‘g¢ e

Paqu0s3p 10U
P3quUIOSIp 10U
PaqLdsap 10U
PaqUIOS3p Jou
PaquIOsap 10U

¢’ 99¢ 'y ddy ‘g¢ 1

¥ 298 “Tddy ‘0g 1ed

»

£'6 99§ “Tddy ‘o¢ 12
£'629S “Tddy ‘¢ 1ed

p'(, %98 *Tddy ‘0g 1eg

$'T'699S “Tddy ‘g5 ued
T 6998 “Tddy ‘0¢ 1

dw g70'0

3w g70°0

Ademoos 3y ww ¢ F
uonnjosar Sjj wn | ¥
Koemase y ¢0F
uonnjosas ) [0 F

"PI§ 21qe208X- L SIN JO %TF

%01 5 AD
%01 5 AD
%01 5 AD

%01 > AD

soads siamiorjnuely
SHwwoly

%L+

urw/u og >
urw/w og >

PIEPUEIS NG JO o5 F
%01 +

OE\:_E 1

34 w1y

84 unw oty

prepuels Jo D%t +
prepuels jo 3%z ¥
prRpuels Jooz F
unu/qu o8

/o8

pIepuwIs 19)suen Jo %+
pRepuEIs 1a)suen jo %7 +
PIEpUeIs Iajsuen Jo %7 F

SHIALIAWVUVI—SIAILDANRO ALIIVND : LNIWIUNSVIW

9|
‘ows O-m

K1
K
Y

"our ¢ /|
K/

our ¢/1
SONS JO g,Cg Jo] sAep 9 K19Ad

/1

Uy

1Aty

Uty

1hfy

(renuew) 147y
(parewoing) YMz/|
1fy sams Jo %GT

s¥om /]

5 LT

/1 14/1 uayp ‘uone[[RISUT UO
sjom yf]

JA/] U ‘UOTIB[RISUT UO
aanjtey yutod-ninw jj

sjuaad Surjdures ¢ 192
s1uaA2 Sundures ¢ 10

SYeom ]
11

am|te} yutod-njnw i

"sp1§ ssepy Arewrug
"SPIS SSRJA SunpIopm

Igsuroreq paty

IRuoURY, PRL

‘PIS I9JsueL] ey MO
spiopuvss 3oy 11 uoyviqo)

-310 Sutuodoy
wzAeuy 3[8ng
1azAeue 3[3ug

sayduses pateoo[[0)
uoIstIIg

11pny aouefey
NPY 2INSSIAY
ypny smeldwa),

FooUD) Aer] [ewanuy
Fo3y3 Ye] g

npny aey Mol
uonen[eaa asuewojiad AR
Lonmary

UONEBIUSA JAWI/HO0[)
UOTEOTJU3A 2IMSSAL]
UonIRIqI[E) AINSSAL]
uonesyuaA dws wnod -sup
uoneoryuaA jutod-nnu duss,
uoneiqi[e) axmeladurs |,
oY) o] [eulanu]
Fo9UD yea] [euralxy
uonesyuaa Y wutod sup
uolEoy LA Jutod-njnw Y
uoneiqie) (Y1) 1wy Mol
©o1vIfis A puotroIqin)




Project: VA DEQ PM2.5 QAPP

Element No: 7

Revision No: 0

Date: 1 November 1998

page 10 of 11

L'LRS

6L 9§

11198

01'L™»§
§'L 9§

78995 Tddy ‘g 1eq

78 %9¢ Tddy ‘0¢ wed
09 2§ Tddy ‘g 1ed

17 *09¢ ‘N "ddy ‘g uegd

g 908 Tddy ‘05 g
' 99§ Tddy ‘0 1eg

£0¢ Wwed

£'g90g Tddy ‘0¢ weq

SHALIANVUVd—SIAILDIrd0 ALIIVND | LNAWIUNSYAN ‘P°L 319V ]

sSumyBrom
udomiaq 28ueyo 8l ¢1F

s

s3umyBrom

usamiaq afueyo § 617
sSumySom

usamiaq d8umyo 3l o¢F

81l g1 uetp ss9|

"I $7 1970 HY %S
HY %0t - %0t

N 700D 7T
2.0 00

WNUITUTW SINOY $7

2ouaIa1 3G

%SL

w8t ooz
cuyBrig

g/l

Job T skep og >
07 1 skep O] >

Sundures a10jaq skep (¢ >

yoteq ojdures 1od |
pu? ‘safdures

o1 K043 “Jumundaq
uoissas SuryBrom 1ad ¢
UAJIZ['T 38

10] 1od s1a[y €

"
”"

SIIY vV
SEIY IV
Apayrenb

ERp IV
Bep IV

wEp v

SIY e

SunBrop ot sreondngg
Yooy souepeg
Yuelg 11§ qe]

ueig s ploty
) 20T

S{uerg 107
[onuo) Anprumy
s8uvy Auprumy
Tonuo)) ‘duia,
a8uey ‘dway,
uoneIqinby
JuswUoNAUg Surionipuo) sty
3930 190Jap [ENSIA
omd

ssauagaidwo?) vy
Ry *auoy) saddpy

1Q Bmo]
nuty vomaq

snup) Suoday

BuryBrom Surydums-1sod
Burdures-o1g




Project: VA DEQ PM2.5 QAPP
Element No: 7

Revision No.: 0

Date: 1 November 1998

page 11 of 11

REFERENCES

1. EPA Guidance for Quality Assurance Project Plans. EPA QA/G-5, EPA/600/R-98/018,
February 1998

2. U.S. EPA Quality Assurance Guidance Document 2.12: Monitoring PM2.5 in Ambient Air Using
Designated Reference or Class | Equivalent Methods. April, 1998.



Project: VA DEQ PM2.5 QAPP

Element No.:8

Revision No.: 00

Date: 1 November 1998
page 1 of 2

8.0 TRAINING REQUIREMENTS/CERTIFICATION
8.1 TRAINING

Personnel assigned to the PM2.5 ambient air monitoring activities will meet all requirements for their
positions, including education, special training, years of relevant work experience, level of
responsibility, and personal attributes. Records documenting each employee's qualifications and
training are maintained in personnel files, and will be accessible for review during audit activities, to
the extent allowable under Virginia law and under the regulations of the Virginia Department of
Personnel and Training.

The education and the training of each employee is a critical quality-control component of any
monitoring program. To that end, senior staff have undergone special supervisory training on such
topics as elements of performance evaluation. In addition, experienced air monitoring staff members
train junior staff members on the job.

8.1.1 AMBIENT-AIR-MONITORING TRAINING

Pertinent training will be available to employees supporting the ambient air quality monitoring program,
commensurate with their duties. Such training may consist of classroom lectures, workshops, teleconferences,
and on-the-job 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/oar/oag.apti.html
Air & Waste Management Association (A WMA) http://awma.org/epr.htm

e American Society for Quality Control (ASQC) http://www.asqc.org/products/educat.html
e EPA Institute

e EPA Quality Assurance Division (QAD) http://es.inel.gov/ncerga/qga/

e EPA Regional Offices

In Table 8-1 is shown a sequence of core ambient air monitoring and QA courses for ambient air monitoring staff, and QA
managers. The suggested course sequences are based upon the assumption that a staff member will have little or no
experience in QA/QC or air monitoring. A persons already knowledgeable about the

subject matter should choose the course that is germane to his or her experience level and professional focus.


http://www.epa.gov/oar/oaq.apti.html
http://awma.org/epr.htm
http://www.asqc.org/products/educat.html
http://es.inel.gov/ncerqa/qa/
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Courses not included in the core sequence may be selected according to available resources, and in keeping with
individual responsibilities and preferences.

TABLE 8-1. CORE AMBIENT-AIR MONITORING TRAINING COURSES

1 Air Pollution Control Orientation Course (Revised), SI:422 422 APTI

2 Principles and Practices of Air Pollution Control, 452 452 APTI
3 Orientation to Quality Assurance Management QAl QAD
J Introduction to Ambient Air Monitoring (Under Revision), SI:434 434 APTI
5 General Quality Assurance Considerations for Ambient Air Monitoring (Under 471 APTI

Revision), SI:471
6 Qu;lily Assurance for Air Pollution Measurement Systems (Under Revision), 470 APTI
470

7 Data Quality Objectives Workshop QA2 QAD

Quality Assurance Project Plan QA3 QAD

9 Atmospheric Sampling (Under Revision), 435 435 APTI
10 Analytical Methods for Air Quality Standards, 464 464 APTI
11 Chain-of-Custody Procedures for Samples and Data, SI:443 443 APTI
Data Quality Assessment QA4 QAD

- Management Systems Review QAS QAD
Beginning Environmental Statistical Techniques (Revised), SL:473A 473 APTI

- Introduction to Environmental Statistics, SI:473B 473B APTI
- Quality Audits for Improved Performance QA6 AWMA
- Statistics for Effective Decision Making STAT1 ASQC
- AIRS Training AIRS1 OAQPS
- FRM Performance evaluation Training (field/lab) ' QA7 OAQPS
- PM, 5 Monitoring Operations (Video) PM1 OAQPS
- PM, 5 Monitoring QA/AC (video) - OAQPS

8.2 CERTIFICATION

For the PM2.5 program, the DEQ human resouces office, in conjunction with the air- monitoring office, will issue

certifications to employees upon their successful completion of each training activity. Certification will be based

upon the qualitative and the quantitative assessment of each person's
adherence to the SOPs.
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9.0 DOCUMENTATION AND RECORDS

A number of documents and records must be retained for the Ambient Air Monitoring Program. From
a records-management perspective a document is a volume that contains information that describes

defines, specifies, reports, certifies, or provides data or results pertaining to environmental programs.

The DEQ maintains a records management program in compliance with the Virginia Public
Records Act, Section 42.1-76, et. Seq. of the Code of Virginia, "Appendix A." This records
management program is a cooperative effort between the Virginia State Library Archives and
Records Division, and state and local agencies of the Commonwealth of Virginia.

The following information describes the DEQ's document and records management
procedures for PM2.5 Program. In EPA's QAPP regulation and guidance, EPA uses the term
reporting package. Although this is not a term currently used by the DEQ), it will be defined as
follows: all the information required to support the concentration data reported to EPA, which
includes all data required to be collected, as well as data deemed important by the DEQ under
its policies and its records management procedures. Table 9-1 contains a listing of the these
documents and records as they apply to the PM2.5 Program.

9.1 INFORMATION INCLUDED IN THE REPORTING PACKAGE
9.1.1 ROUTINE DATA ACTIVITIES

The DEQ has a structured records management retrieval system that allows for the efficient
archive and retrieval of records. The PM2.5 information will be included in this system.
Table 9.1 includes a listing of the documents and records that will be filed according to the
records retention and disposal schedule allowed by the Virginia State Library and DEQ filing
practices.
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FIG.9-1 PM2.5 REPORTING PACKAGE

INFORMATION

Commonwealth of Virginia
Virginia State Library and Archives

Archives and Records Division
(804) 786-5634

RECORDS RETENTION AND DISPOSITION SCHEDULE

SPECIFIC SCHEDULE NO. 422-019

AGENCY: Department of Air Pollution Control
DIVISION: Monitoring
SUBUNIT:

This schedule is continuing authority under the provisions of the Virginia Public Records Act, §842.1-76 et. seq. Code of Virginia,

for the retention and disposition of the e records as stated. This schedule supersedes previously approved applicable schedules.
Request approval on Form RM-3. Certificate of Records Disposal, for the destruction of record series noted in this schedule. Any
records created prior to the Constitution of 1902 must first be offered to VSL&A before applying these disposition instructions.

EFFECTIVE SCHEDULE DATE:

RECORD SERIES NUMBER AND TITLE

DATA SECTION
1. Air quality data handling system il master file
2. Annual report- Virginia ambient air monitoring data

3. Downtime, analyses for criteria pollutants

4. Environmental systems corporation specifications for monthly polled data values
5. Exceeding of air quality standards
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INSTRUMENT SECTION

6. Quality Assurance-Instrument Long Books

7. Quality Assurance-Calibration Sheets

8. Quiality assurance-drift control charts

9. Quality assurance-operator daily check sheets
10. Quality assurance-prevention maintenance

11. Quality assurance-primary standard certification
12. Quality assurance-station log books

13. Annual monitoring network review

14. Data assessment reporting forms for precision and accuracy
15. Exposed filer weights

16. Filter weights-quality control

17. Sampler calibrations

18. Sampler preventive maintenance schedule

19. Material Safety data sheets

20 Monitoring st e information

21. National performance audit program performance audit program records
22. Orifice-type flow-rate standard calibrations

23. Quality assurance checks

24. Quality assurance manual

9.1.2 ANNUAL SUMMARY REPORTS SUBMITTED TO EPA

As indicated in 40 CFR Part 58, the DEQ shall submit to the EPA Administrator, through
the Region Il Office, an annual summary report of all the ambient air quality monitoring
data from all monitoring stations designated as SLAMS. The report will be submitted by
July 1 of each year for the data collected from January 1 to December 31 of the previous
year. The report will contain the following information:
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PM-Fine (PM.2.5)
Site and Monitoring Information

e City name (when applicable),

e county name and street address of site location.
e AIRS-AQS site code.

o AIRS-AQS monitoring method code.

Summary Data

o Annual arithmetic mean (ug/m®) as specified in 40 CFR part 50, Appendix N
(Annual arithmetic mean NAAQS is 15 ug/m®)

e All daily PM-fine values above the level of the 24-hour PM-fine NAAQS (65 uglm®)
and the dates of occurrence.

e Sampling schedule used as once every 6 days, every day, etc.

e Number of 24-hour average concentration in the ranges listed in Table 9-2:

TABLE 9-2 PM2.5 SUMMARY REPORT RANGES

RANGE NUMBER OF VALUES

0 to 15 (ug/m®)
16 to 30

31 to 50

51to 70

71 to 90

91to 110

greater than 110
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John McDaniel, Jr., as the senior air pollution control official for the DEQ will certify that the
annual summary is accurate to the best of his knowledge. This certification will be based on
the various assessments and reports performed by the organization.

9.2 DATA REPORTING PACKAGE FORMAT AND DOCUMENTATION CONTROL

Table 9-1 represents the documents and records that, at a minimum, must be filed into the
reporting package. The details of these various documents and records will be discussed in
the appropriate sections of this document.

All raw data required for the calculation of a PM2.5 concentration,
the submission to the AIRS database, and the QA/QC data, are collected electronically or on
data forms that are included in the field and analytical methods sections. All hard-copy
information will be filled out in indelible ink. Corrections will be made by inserting one line
through the incorrect entry, and placing the correct entry alongside the incorrect entry,
provided this can be done legibly, or, if not, by providing the information on a new line. The
staff member making the correction will write the initial letters of his or her name next to the
correction.

9.2.1 NOTEBOOKS

The DEQ will issue notebooks to each field and laboratory technician. These notebooks will
be uniquely numbered and associated with the individual staff member and the PM2.5
program. Although data-entry forms are associated with all routine environmental data
operations, the notebooks can be used to record additional information about these
operations.

Field notebooks -Notebooks will be issued for each sampling site. These will be three-
ring binders that will contain the appropriate data forms for routine operations as well
as inspection and maintenance forms and SOPs.

Lab Notebooks -Laboratory staff will use notebooks in accordance with DCLS internal
procedures. These notebooks will be uniquely numbered and associated with the
PM2.5 program. Notebook will be available for general comments/notes; others will
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be associated with, the temperature and humidity recording instruments, calibration
equipment/standards, the analytical balances, and other equipment used in this program.

Sample shipping/ receipt -The DCLS shipping and receiving section will maintain notebooks
in accordance with DCLS internal sample chain-of -custody procedures

9.2.2 ELECTRONIC DATA COLLECTION

We anticipated that certain instruments will provide an automated means for collecting information
that otherwise would be recorded on data-entry forms. Information on these systems is detailed
elsewhere in this document. To reduce the potential for data- entry errors, when appropriate
automated systems will be used that will record the same information that is found on data-entry
forms. In order to provide a backup, a hard copy of automated data-collection information will be
stored for the appropriate time frame in project files.

9.3 DATA REPORTING PACKAGE ARCHIVING AND RETRIEVAL

In general all the information listed in Table 9-1 will be retained for five years frQm the date the
grantee submits the 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 five-year period, the records will be retained the action is
complete, all issues which arise from it are resolved, or until the end of the regular five-year period,
whichever is later. The Department will extend this regulation in order to store records for five full
years past the year of collection.
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10.0 SAMPLING DESIGN

The purpose of this section is to describe all of the relevant components of the SLAMS gravimetric
mass PM2.5 monitoring network to be operated by the Commonwealth of Virginia, including the
network design for evaluation of the quality of the data. This entails describing the key parameters to
be estimated, the rationale for the locations of the PM2.5 monitors and the QA samplers, the
frequency of sampling at the primary and QA samplers, the types of samplers used at each site, and
the location and frequency of the FRM performance evaluations. The network design components
comply with the regulations contained in 40 CFR Part 58, Section 58.13, Appendix A, and Appendix
D, and further described in detail in Guidance for Network Design and Optimum Site Exposure for

PM2.5 and PM10.

10.1 Scheduled Project Activities, Including Manage  ment Activities

Virginia is required to establish 28 monitoring sites, all of which must be operational by January 1,
2000. A total of 21 of these sites must be operational by January 1, 1999. Primary samplers will be
installed at existing air quality monitoring sites first, followed by new sites to be established. The
heavily populated MSAs of Tidewater, Northern Virginia, and Richmond will be given primary
consideration for initial site installations. All QA samplers will be installed in compliance with the
requirements contained in 40 CFR Part 58, Appendix A. Table 10-1 represents the activities
associated with the ordering and deployment of the primary and QA PM2.5 samplers.
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Table 10-1. Schedule ofPM2.5 Sampling-Related Activ  ities
Activity ' Due Date Comments
Order samplers: 23 sequentials March 2, 1958 Ordered from National contract.
Verify IMPROVE site operations May 1998 5 sites — NFS & NPS
Receive samplers July 1, 1998
Install 19 samplers (primary & QA) Oct — Dec 1998 Contingent upon time receipt of samplers under contract
Order sequential sampler November 1998 State procurement

Begin sampling at 19 sites January 1, 1999

Begin sampling at remaining sites January 1, 2000
Report data to AIRS Ongoing — within 90 days | 40 CFR Part 58, Section 35 (¢)

jafter end of quarter
FRM Performance Audits Ongoing EPA responsibility
Report QA data to AIRS Ongoing — 90 days 40 CFR Part 58, Section (¢ )
LSO Ongoing Sampler bias and precision failure determination
Primary network review Annually Site evaluations

Evaluate location of collocated samplers Annually Collocate at sites nearest NAAQS
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10.2 Rationale for the Design

10.2.1 Primary Samplers

The primary purpose of the gravimetric mass PM2.5 ambient air monitoring program
operated by Virginia is to measure compliance with the national standards for particulate
less than or equal to 2.5 micrometers. These standards are detailed in 40 CFR Part 50,
are based on twenty-four hour average PM2.5 concentrations, and are summarized as:

1. The three-year average of the annual 98th percentiles of PM2.5 concentrations at any
population-oriented monitoring site is not to exceed 65 ug/m?.

2. The three-year average of the annual mean of PM2.5 concentrations is not to exceed
15 ug/m®. The average may be based on a single community-oriented monitoring site
or may be based on the spatial average of community-oriented monitoring sites in a
community monitoring zone (CMZ).

The key characteristics being measured are annual 98th percentiles and annual means of
twenty-four average PM2.5 concentrations.

To determine whether these characteristics are quantified with sufficient confidence,
Virginia must address sampler type, sampling frequency, and sampler siting. The DEQ will
use FRM samplers to evaluate compliance with the PM2.5 NAAQS. By complying with the
sampling frequency requirements of 40 CPR Part 58 Section 58.13 and published EPA
guidance, the DEQ assumes that the sampling frequency is sufficient to attain the desired
confidence in the annual 98th percentile and annual mean of PM2.5 concentrations in the
vicinity of each monitor. The DEQ will select all sampling sites in accordance with the siting
regulations contained in 40 CFR Part 58, Appendix D. Sampler



Project: Va. PM2.5 QAPP
Element No.: 10
Revision No.: 1

Date: 5 December 2003
Page 4 of 18

type, frequency of sampling, and siting are further described elsewhere in this document.
10.2.2 QA Samplers

The purpose of collocated samplers and the FRM performance evaluation is to estimate
the recision and bias of the various PM2.5 samplers. The DQOs as described in an earlier
section state that, for three year period, the concentrations measured by a sampler must
be within +/- 10% of the true concentration as measured by a FRM sampler and that the
coefficient of variation of the relative differences must be less than 10%. These levels of
bias and precision need to be accomplished so that decisions can be made about
attainment/nonattainment of the PM2.5 NAAQS with sufficient confidence. To estimate the
level of bias and precision being achieved in the field, some of the sites will operate
collocated samplers and some of the sites will be audited using FRM samplers. If a
sampler is operating within the required bias and precision levels, then the decision maker
can proceed knowing that the decisions will be supported by unambiguous data. If,
however, a sampler exceeds either the bias limits or the precision limits or both, then the
decision maker cannot use the data to make decisions at the desired level of confidence,
and corrective action must be implemented to ensure that future data collected by the
sampler does meet the bias and precision limits.

To determine whether these characteristics are measured with sufficient confidence, the
DEQ must address sampler type, sampling frequency, and sampler siting for the QA
network. As with the primary PM2.5 network, by using FRM/FEM samplers, maintaining

the sampling frequency specified
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in 40 CFR Part 58 Appendix A and additional EP A guidance, and collocating the number
of samplers as specified in 40 CPR Part 58 Appendix A, the DEQ assumes its QA network
will measure bias and precision with sufficient confidence.

10.3 Design Assumptions

The sampling design is based on the assumption that the following rules and guidance
provided in CFRs and Guidance for Network Design and Optimum Site Exposure for PM
2.5 and PM 10 will result in data that can be used to measure compliance with the national

standards. The only issue at Virginia's discretion is the sampler siting, and to a degree,

sampling frequency.

10.4 Procedure for Locating and Selecting Environme  ntal Samples

10.4.1 Primary Samplers

The design of the SLAMS PM2.5 network must achieve one of the six basic monitoring
objectives, as described in 40 CFR Part 58, Appendix D. These are:

1. To determine the highest concentration expected to occur in the area covered by
the network
To determine representative concentrations in areas of high population density.
To determine the impact on ambient pollution levels of significant sources.
To determine general background concentration levels.
To determine the extent of regional pollutant transport.
In support of secondary standards to determine welfare-related impacts.

L

The procedure for siting the PM2.5 samplers to achieve the six basic objectives is based
on judgmental sampling, as is the case for most ambient air monitoring networks.
Judgmental sampling uses data
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from existing monitoring networks, knowledge of source emissions and population
distribution, and inference from analyses of meteorology to select optimal sampler
locations.

The number of SLAMS sites where gravimetric mass PM2.5 monitoring will occur and their
location was determined based upon the information contained in 40 CFR Part 58
Appendix D and in Guidance for Network Design and Optimum Site Exposure for PM 2.5
and PM 10. Specifically, the following were used to define the Monitoring Planning Areas

(MPAS) and to site monitors.

10.4.2 Primary Samplers - Defining MPAs

The Commonwealth of Virginia contains 8 Metropolitan Statistical Areas (MSAS) or
Primary Metropolitan Statistical Areas (PMSAS). Approximately 76% of Virginia's
population resides within these MSAs (1990 census). Therefore, to the extent possible,
the existing boundaries of the MSAs were used to identify the boundaries of the populated
areas. Also considered in the determination of MPAs were terrain features, existing air
guality monitoring sites, and existing planning areas.

Since Virginia has very little PM-2.5 data with which to make sound judgements on MPAs,
existing MSA boundaries were used, removing only those localities that have low
populations and no significant sources. For the Northern Virginia portion of the
Washington, D.C. PMSA, the existing
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ozone nonattainment planning area was designated as the MPA.

When a data base for PM-2.5 has been obtained, Virginia intends to review and refine
MPA boundaries as part of the annual review process. In addition, should any monitoring
site show nonattainment with the NAAQS, Virginia will take appropriate actions to define
the actual nonattainment area and will not necessarily use any designated MPA as the
nonattainment area.

MPA Cities/Counties Population

Northern Virginia portion Alexandria 111,183

of Washington, D.C.-Md-Va Arlington 170,926
Fairfax City 19,622
Fairfax County 818,584
Falls Church 9,578
Loudoun County 86,129
Manassas 27,957
Manassas Park 6,734
Prince William County 215,686
Stafford County 61,236

Total = 1,527,635

Norfolk-Va. Beach- Chesapeake 151,976

Newport News Hampton 133,793
James City County 34,859
Newport News 170,045
Norfolk 261,229
Poquoson 11,005
Portsmouth 103,907
Suffolk 52,141
Virginia Beach 393,069
York County 42,422

Total= 1,354,446
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Charles City County 6,282
Chesterfield County 209,274
Colonial Heights 16,064
Dinwiddie County 20,960
Hanover County 63,306
Henrico County 217,881
Hopewell 23,101
Petersburg 38,386
Prince George County 27,394
Richmond City 203,056

Total = 825,704

Bristol 18,426
Scott County 23,204
Washington County 45,887
Total = 87,517
Botetourt County 24,992
Roanoke City 96,397
Roanoke County 79,332
Salem 23,756

Total = 224,477

Amherst County 28,578
Bedford City 6,073

Bedford County 45,656
Campbell County 47,572
Lynchburg City 66,049

Total = 193,928
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MPA Cities/Counties Population
Charlottesville Albemarle County 68,040
Charlottesville 40,3741

Total = 108,381

Danville Danville 53,056
Pittsylvania County 55,655

Total =108,711
10.4.3 Primary Samplers - Defining CMZs
Specific CMZ definitions are needed only when spatial averaging is to be used, according
to the Guidance for Network Design and Optimum Site Exposure for PM 2.5 and PM 10.
Community Monitoring Zones are intended for use in making comparisons to the annual
PM2.5 NAAQS. These sites must have spatial homogeneity with respect to emissions,
population, meteorological patterns, and PM2.5 concentrations. Use of CMZs is optional.
Virginia intends to use spatial averaging within MPAs once an adequate PM2.5 data base

has been obtained. These data will allow for the evaluation of specific monitoring sites
during the annual review process.
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10.4.4 Primary Samplers - Siting Monitors

The procedure for siting the PM2.s samplers is based on judgmental sampling. Virginia

has been required to establish 22 PM2.5 monitoring sites, 2 of which will be existing

IMPROVE sites operated by the National Forest Service and the National Park Service. A

listing of sampling locations by MSA is provided in this chapter.

10.4.5 Primary Samplers - Review of MPA and CMZ Def initions

The number of MPAs and the MPA boundaries will be regularly reviewed as part of the

network review. These MPAs may be revised as new census data become available or in

the event that MSA definitions change.

The need for CMZ definitions will also be reviewed as part of the network review. The

review will be based on actual data collected and a review of emission sources within a

MPA. According to 40 CFR Part 58, Appendix D, Section 2.8.1.6, annual air quality

averages may be averaged for comparison with the annual PM2.5 NAAQS provided:

1. The average concentrations at individual sites do not exceed the spatial average by
more than 20 percent.

2. The monitoring sites exhibit similar day to day variability
3. All sites in the CMZ are affected by the same major emission sources of PM2.5.

To address these three issues, Virginia will use the following procedure should it be
decided to use the CMZ option. This procedure is based on the information in Guidance

for Network Design and
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Optimum Site Exposure for PM 2.5 and PM 10.

1. Determine if the average concentration at selected sites within a MPA are
within 20 percent of the spatial average. The calculations for achieving this
are provided in 40 CFR Part 50 Appendix N.

2. Determine if the monitoring sites exhibit similar day to day variability.
3. Review the location of existing and new emission sources.
4. Review any data from speciation monitors or air quality models. If the

emission profiles look similar near each of the monitors, then it can be
concluded that the sites are impacted by the same major sources of
emissions.

The information from these steps will be used to determine how homogenous the air is and
what the a