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ELEMENT 4 - PROJECT/TASK ORGANIZATION
ROLESAND RESPONSIBILITIES

Federd, State, and local agencies dl have important roles in developing and implementing
satifactory air monitoring programs. As part of the planning effort, U.S. EPA is
responsible for developing Nationd Ambient Air Qudity Standards (NAAQS), defining the
qudlity of the data necessary to make comparisonsto the NAAQS, and identifying a
minimum set of QC samples from which to judge data quality. The State and locdl
organizations are respongible for taking this information and developing and implementing a
quality system that will meet the data quaity requirements. Then, it is the responsbility of
both U.S. EPA and the State and local organizations to assess the qudlity of the dataand
take corrective action when appropriate.  The responsibilities of each organization follow.

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 hedth or welfare and, in cooperation with U.S.
EPA’s Regiond Offices and the states, enforces compliance with the standards through
date implementation plans (SIPs) and regulations controlling emissions from stationary
sources. The OAQPS eva uates the need to regulate potentia air pollutants and develops
nationa standards, works with State and loca agenciesto develop plans for meeting these
gtandards, monitors nationd air qudity trends and maintains a database of information on air
pollution and controls, provides technica guidance and training on air pollution control
drategies, and monitors compliance with ar pollution standards.

Within the OAQPS Emissions Monitoring and Andysis Division, the Monitoring and
Qudity Assurance Group (MQAG) isresponsible for the oversight of the Ambient Air
Qudity Monitoring Network. MQAG has the following respongibilities:

< enaures 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

< operatesthe Nationa Performance Audit Program (NPAP) and the FRM Performance
Evdudion

< evduatesthe paformance, through technica systems audits and management systems
reviews, of organizations making air pollution measurements of importance to the
regulatory process

< implements satisfactory quality assurance programs over U.S. EPA's Ambient Air
Qudlity Monitoring Network

< enauresthat nationd regiond laboratories are available to support chemica speciation
and QA programs
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< enauresthat guidance pertaining to the quaity assurance aspects of the Ambient Air
Program are written and revised as necessary

< renderstechnicd assstanceto the U.S. EPA Regiond Offices and air pollution
monitoring community

U.S. EPA REGION IX OFFICE

U.S. EPA Regiond Offices have been devel oped to address environmentd issues related to
the states within their jurisdiction and to administer and oversee regulatory and
congressionaly mandated programs. The mgor quality assurance responsbilities of

U.S. EPA's Region IX Office, in regards to the Ambient Air Quality Program, are the
coordination of quaity assurance matters at the Regiond levels with the State and locdl
agencies. Thisisaccomplished by the designation of U.S. EPA Regiond Project Officers
who are responsible for the technica aspects of the program including:

< review QAPPs by Regiond QA Officers who are ddegated the authority by the
Regiona Adminigtrator to review and approve QAPPs for the Agency

< support the FRM Performance Evduation Program

< evduate qudity system performance, through technica systems audits and network
reviews whose frequency is addressed in the Code of Federd Regulations and
Section 20

< &t asliasons by making available the technical and qudlity assurance information
developed by U.S. EPA Headquarters and the Region to the State and local agencies,
and make U.S. EPA Headquarters aware of the unmet quality assurance needs of the
State and local agencies

Cdifornia ARB will direct technica and QA questionsto Region IX.

CALIFORNIA ARB

The ARB’s mission isto promote and protect public hedth, welfare, and ecologica
resources through the effective and efficient reduction of air pollutants while recognizing and
congdering the effects on the economy of the State. By legidative mandate, the ARB has
oversght of Cdifornid sar pollution control program with the responsibility for improving
and maintaining the air qudity in the State.

40 CFR Part 58 defines a State Agency as “the air pollution control agency primarily
responsible for the development and implementation of aplan (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 Loca Agency as “any loca government agency, other than the
date agency, which is charged with the responsbility for carrying out a portion of the plan
(SIP).
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The mgor responsibility of State and local agenciesis the implementation of a satisfactory

monitoring program, which would naturaly include the implementation of an gppropriate

quality assurance program. It isthe responshility of State and loca agencies to implement

qudity assurance programsin dl phases of the air monitoring network, including the field,
their own laboratories, and in any consulting and contractor laboratories which they may

useto obtain data. The network operations are defined as work performed to obtain, use,

or report information pertaining to environmental processes or conditions.

Figure Y .4.0.1 represents the organizationa structure of the areas of the ARB that are

respongble for the activities of the PM2.5 Ambient Air Qudity Monitoring Program. The
fallowing information lists the specific responsbilities of each individua and are grouped by

functions of the Executive Officer, Monitoring and Laboratory Divison, and Planning and
Technicd Support Divison.

Executive Officer
Mike Kenny
916-445-4383

Monitoring & Laboratory

William V. Luscutoff
916-445-3742

Division

Quality Management
Branch
Jeff Cook
916-322-3726

V—l—\

Air Quality
Surveillance Branch
Ken Straud
916-445-3745

Planning & Technical
Support Division
Bob Fletcher
916-322-5350

Northern Laboratory
Branch
Mike Poore
916-322-6043

Air Quality Data
Branch
Bob Effa
916-322-6076

Program Evaluation & Quality Assurance
Standards Section Section
Mike Miguel

916-324-6191

Cliff Popejoy
916-322-6202

Air Monitoring
North Section
Debbie Popejoy
919-327-4725

Air Monitoring
Central Section
Peter Ochida
916-322-3719

Air Monitoring
South Section
Curt Schreiber
626-575-6856

Special Purpose
Monitoring Section
Dennis Goodenow

916-324-7591

Inorganics Lab
Section
Vacant

Air Quality Data
Section
Ron Rathacker
916-324-7672

FigureY .4.0.1

Organizationd Structure of Cdifornia ARB for PM2.5 Air Monitoring
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EXECUTIVE OFFICER

Executive Officer - Mike Kenny

Servesthe ARB, which may delegate any duty to the Executive Officer that the ARB
deems appropriate. Performs and discharges, under the direction and control of the ARB,
the powers and duties vested in the ARB and delegated to the Executive Officer by the
ARB.

MONITORING AND LABORATORY DIVISION (MLD)

MLD supports Cdifornia s Air Quality Management Program by providing timely and
accurate ambient and source level measurements to define the nature, extent and trend of
ar qudity inthe State.

MLD Chief - William V. Loscutoff

Under adminidrative direction of the ARB and its Chief Deputy Executive Officer, plans
organizes and directs the work of the Monitoring and Laboratory Divison program and
gaff; formulates policy recommendations to the ARB and Executive Officer; actsasa
member of the Executive Staff; identifies issues, formulates policy, and develops drategies
to meet the ARB misson and program objectives. The MLD chief’ sresponshilities
indude:

coordinates, plans, organizes and directs the activities of the MLD

operates a data collection network of air quaity monitors

assures datais scientificaly vaid and meets stringent air quality sandards

ensures data is processed on atimey manner and made available to locd officids

develops and improves techniques for sampling pollutants whose chemica nature and

concentration can change during sampling, storage and transport

operates state-of-the-art scientific laboratories

< deveops and improves laboratory methods and procedures

< asuresthe qudity of al data generated in the |aboratories by checking the accuracy
and repeatability of measurement techniques

< asuresthat highly complex and sensitive instrumentation such as gas chromatographs

and mass spectrometers function properly

conducts correlation testing and repair of complex instrumentation

maintains calibration gases and indrumentation

collects and analyzes samples

devel ops test methods

maintains a field monitoring network of testing stations throughout the State

N NN NN

N

N NN NN



VolumeV
Section Y .4.0
Revison 1
October 30, 2001
Page 5 of 18

The MLD Chief represents the ARB before legidative committees, gppears before the
ARB; prepares reports and correspondence; implements ARB adminigtrative policies and
procedures, and represents the ARB at mestings, conferences, and hearings.

Three branches within the MLD are responsible for collection, vaidation, and submittal of
ar qudity data, including PM2.5. These branchesare: Air Quality Surveillance Branch
(AQSB); Quaity Management Branch (QMB); and Northern Laboratory Branch (NLB).

AQSB Chief - Ken Stroud

The AQSB supportsthe ARB’s air pollution control program by providing accurate
ambient air monitoring data measurements to define the nature, extent and trend of air
pollution throughout Cdifornia The AQSB is divided into four sections: Air Qudity
Monitoring - South (AQM-S), AQM - Central (AQM-C), AQM - North (AQM-N) and
Specid Purpose Monitoring (SPM).

The AQSB Chief supervises the AQM-N Section, the AQM-S Section, the AQM-C
Section and the SPM Section. Isrespongble for overseeing that the ARB ambient air
monitoring stations throughout California are operated in accordance to proper standard
operating procedures. Oversees the collection and vdidation of the ambient air qudity data
collected by ARB gations; the performance audits conducted on air monitoring stations
throughout Cdifornia; that precision checks meet sandards, and that calibrations are
conducted on dl ARB dtes. Assuresthat staff have the resources necessary to maintain
yearly sampling schedules for gaseous andyzers, PM 10, PM 2.5, dichots, toxics, NMOC,
efc. Overseesthe repair and acceptance testing of air monitoring instrumentation of ARB
and locd digtrict equipment. Assuresthat the ARB’s Air Quaity Data Acquisition System
(AQDAYS) Il provides ambient air qudity datato ARB’s Planning and Technical Support
Divison (PTSD) and U.S. EPA’s Aerometric Information Retrieval System (AIRS) ina
timey manner. Acts as Chairman to the ARB’s Air Monitoring Technica Advisory
Committee (AMTAC). Responshilitiesinclude:

< provides oversght and leadership to Branch in planning, developing and designing al
ARB and monitoring projectsin Cdifornia

< advisssand assgsthe MLD Chief in formulaing policy and developing, planning and
evauaing MLD activities

< atsasMLD interface with locd air digtricts throughout the State on issues reated to
ar monitoring

< representsthe MLD a meeting, conferences, working groups and forums that relate to
ambient air monitoring issues throughout Cdifornia, and acts as Chairman of AMTAC,
asdirected by the MLD Chief

< prepares reports, reviews correspondence and reviews, edits and approves technical
reports of staff

< days current on new technology and acts as ML D expert on monitoring instrumentation
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< coordinates air monitoring activities with U.S. EPA Region IX asthey rdate to federd
105 and 103 Grants

< asuresthat ambient air monitoring data from ARB gations operated in Cdiforniaas
they reate to Grant funding are submitted as required.

< provides the resources necessary to fulfill the AQSB’s ambient air monitoring
respongibilities

AQM-S Section Manager - Curtis Schreiber

The AQM-S Section supports the ARB’s air pollution control program by providing
accurate ambient air monitoring data measurements to define the nature, extent and trend of
ar pollution throughout Cdifornia.

The AQM-S Section Manager manages the AQM-S Section for the AQSB.  Specific air
monitoring station responghilities include the areas of San Luis Obigpo, Santa Barbara,
and Cdexico, Cdifornia. Must also provide support to theloca air quality didricts.
Coordinates the collection and vaidation of specid project reports, as assigned to his
section; the development of yearly cdibration schedules for his section to be submitted to
manager of the SPM Section by December of each year; the collection and review of
cdibration reports and associated stripcharts for his section; and the tracking of precision
checksfor hissection. Also provides his staff with the resources necessary to maintain
yearly sampling schedules for gaseous analyzers, PM 10, PM2.5, dichots, toxics, NMOC
and TSP (lead). The manager will coordinate the ordering, stocking and inventorying of al
ar monitoring equipment used by the section. Responsihilities include:

< providesleadership to Air Pollution Specidigts (APS) in planning, developing and
desgning and operating ARB ar monitoring stetions and monitoring projectsin the
southwestern areas of Cdifornia south to the Mexican border

< provides cdibration and repair services for continuous ambient air monitoring, as well
as specid purpose monitoring sations

< mekessuredl ambient ar quality data are submitted to the SPM Section in atimely
manner

< directsthe ARB'stoxic ar sampling program in southern Cdifornia by making sure the
ingrumentation used to collect the samples are properly calibrated and operating

< assgnscdibration and repair duties as necessary, and provides training for local
digrictsin their operation as necessary

< provides leadership for the APSs and Techniciansin the purchase, testing, training of
personnel, development of QC procedures and operation of ambient air monitoring
insrumentation

< representsthe MLD a meetings, conferences, working groups and forums that relate
to ambient air monitoring issues throughout California, as directed by the AQSB chief.
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AQM-C Section Manager - Peter Ouchida

The AQM-C Section supportsthe ARB’ s air pollution control program by providing
accurate ambient air monitoring data measurements to define the nature, extent and trend of
ar pollution throughout Cdifornia

The AQM-C Section Manager manages the AQM-C Section for the AQSB. Specific air
monitoring station responsbilities covers the area of Modesto to Bakersfield east to the
Nevadaborder. Coordinates the collection and validation of specia project reports, as
assigned to his section; the development of yearly cdibration schedules for his section to be
submitted to the manager of the SPM Section by December of each year; the collection
and review of calibration reports and associated stripcharts for his section; and the tracking
of precison checksfor his section. Also makes sure his staff has the resources necessary
to maintain yearly sampling schedules for gaseous analyzers, PM 10, PM 2.5, dichots,
toxics, NMOC, and TSP (lead) . Coordinates ordering, stocking and inventorying of al air
monitoring equipment used by the section. Respongibilities include:

< providesleadership to APSsin planning, developing and designing al ARB air
monitoring stations and monitoring projectsin the Caifornia s Central Valey and esst
to the Nevada border.

< makessure dl ambient air quality data are submitted to the SPM Section in atimey
manner

< provides leadership for the APSs and Technicians in the purchase, testing, training of
personnel, development of QC procedures and operation of ambient air monitoring
indrumentation which includes: developing, designing and preparing performance
gpecifications and testing protocols for a wide range of complex scientific
ingrumentation and their associated support systems

< overseesteding and assstsin developing evaluation reports for new instrumentation

< representsthe MLD a mesetings, conferences, working groups and forums that relate to
ambient air monitoring issues throughout California, as directed by the AQSB chief

AQM-N Section Manager - Debbie Popejoy

The section operates, cdibrates, ingalls, maintains and repairs air monitoring,
meteorologica, data acquisition, particulate sampling, toxic compound sampling and
cdibration indrumentation at field air monitoring sitesin Northern Cdifornia and retrieves,
processes, edits and reports air quaity data resulting from the operation of thefield air
monitoring equipment mentioned above. Troubleshoots, repairs, retrofits, modifies and
acceptance tests dl ambient air monitoring, meteorologica, data acquidtion, particulate
and toxic compound sampling, automatic calibration and test instrumentation operated in
the Statewide ARB air qudity monitoring network, and eight (8) locd air pollution control
agencies. These duties are performed in the ingtrument [aboratory located in Sacramento.
Cooperates with locd air pollution control agencies to improve the accuracy of spectra
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and tempora representativeness of air quaity databy continuoudy reviewing the statewide
ar monitoring and sampling networks. Provides technical assstance and training to locd air
qudity control digrictsin the areas of air monitoring insrument caibration and repair, ar
monitoring station Sting and preparation of instrument purchase specifications.

The AQM-N Section Manager manages the AQM-N Section for the AQSB. The
AQM-N Section is respongble for the operation of ar monitoring sations in Northern Cdifornia,
specifically, the area between Sacramento and the Oregon border, and for the acceptance
testing, maintenance and repair of dl air monitoring and associated equipment used in the
Statewide ARB air monitoring networks. Coordinates the collection and vaidation of
ambient ar quality data generated by air monitoring ations in his area of responghility;

the development of yearly cdibration schedulesfor his section to be submitted to the
manager of the SPM Section by December of each year; and the review of cdibration
reports and the tracking of instrument precision checks. Also provides his staff with the
resources necessary to maintain yearly sampling schedules for gaseous andyzers, PM 10,
PM2.5, toxics, and TSP (lead) samplers. Coordinates the ordering, stocking and
inventorying of al ar monitoring equipment used by the section and will aso track the
repair and acceptance testing of ar monitoring insirumentation, including the labor and
materid necessary to repair/acceptance test locd digtrict equipment so accurate invoices
for services rendered can be issued. Respongihilities include:

< providesleadership to APSsin planning, designing, developing and implementation of
al ARB ambient ar qudity monitoring projects and operaions in Northern Cdifornia

< manages, directs, oversees and coordinates the testing, maintenance, repair and
fabrication of complex dectronic micro-processer based ambient air monitoring, data
acquidition, meteorologicd, cdibration, toxic compound and particulate sampling
instrumentation operated in the Statewide ARB, and eight (8) locd agency ar
monitoring networks and the design, devel opment testing and deployment of new
sampling methods and technologies

< directsthe repair of equipment for loca ar pollution control agencies and the invoicing
of those agencies for the labor and materid required

< oversees, manages and coordinates the acceptance testing of new, repaired and/or
modified ar monitoring instrumentation

< directs the evaludion testing of programs new instrumentation prior to purchase and
oversees the development and drafting of the resulting eva uation reports

< days current with newly developing air monitoring and generd instrument technologies
and participatesin ingrument design workshops and technical advisory work groups
and develops instrument specifications as required

< providesleadership for APSs and Instrument Techniciansin the purchase and testing of
new equipment, the negotiation of contracts with local ar pollution control agencies,
other State agencies and landlords, the development of training workshops and
Courses on air monitoring instrumentation and the development and drafting of Quaity
Control (QC) and instrument operating procedures
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< representsthe MLD a meetings, conferences, working groups and forums thet relate
to ambient air monitoring issues throughout Cdifornia as directed by the AQSB Chief

SPM Section Manager - Dennis Goodenow

This section supervises and coordinates the Specia Purpose Monitoring Program which
includes the mobile air monitoring sations (Rovers), the saturation sampling effort, and
upper-air radar wind profilers.  The section also operates the Air Quality Data Acquisition
Sysem (AQDAYS), aswell asfixed monitoring Stes. Moreover it supportsthe ARB’s
control program by providing measurements to help define the nature, extent and trend of
the ar pollution problem.

Additionaly, this section maintains the MLD’ s supply warehouse (Sacramento), including:
tracking and ordering replacement parts (maintaining parts inventory); maintaining inventory
on loaned equipment for billing purposes; providing shipping and receiving services, and
maintaining the machine shop.

Management of the AQDAS includes coordination with AQDAS users, third leve
vaidation of ambient air quality data, and eectronic datatransfer to the U.S. EPA
Aerometric Information Retrieval System (AIRS). The section coordinates Site reports,
maintains Steinformation in AIRS, and acts as a repository for Site reports.

The SPM Section Manager manages the AQDAS for the AQSB. Including coordinating
with AQDAS users, third level data vaidation and electronic data transfer to the

U.S AIRSin atimey matter. Providesdl training involving the operations of the AQDAS
through his section.

Coordinates the collection and validation of reports, a branch-wide cdibration schedule to
be submitted to the ARB’s Quality Assurance Section (QAS) by December of each year;
the collection and retention of cdibration reports and stripcharts; and the tracking of
precison checks. Also develops yearly sampling schedules for PM 10, PM 2.5, dichots,
toxics, NMOC and TSP (lead). Findly, the supervisor will coordinate the ordering,
gtocking and inventorying of al ar monitoring equipment used by the branch.
Responghilitiesinclude:

< manages (plans, assigns, reviews and gpproves) the work of APSs, Air Resources
Engineers (ARE) and Instrument Technicians in developing and executing specid
purpose air monitoring projects

< manages (plans, assgns, reviews and approves) the work of APSs, ARE's and
techniciansin the development and implementation of the AQDAS which includes
design, development, deployment and testing the AQDAS and tranamitting data to
U.S EPA inatimey manner

< becomes the branch expert on PM2.5; staying current on new technologies,
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participating in network and indrument design; working with Region IX in Satewide
equipment and funding allocations; and other duties as assgned by the branch chief
manage (plan, assign, review and approve) the work of APSs, ARES and technicians
in the purchase, testing, training of personnel, development of QC procedures and
operation of state-of-the-art instrumentation

manages (plans, assgns, reviews and approves) the work of APSs and AREsin the
development, design and preparation of performance specifications and testing
protocols for awide range of complex scientific instrumentation and their associated
support systems

oversees testing and asssts in developing eva uation reports

manages (plans, assgns, reviews and approves) the work of warehouse personnel in
the procurement, storage and didtribution of ambient air monitoring equipment, supplies
and support equipment from the MLD’ s supply facility

manages (plans, assgns, reviews and approves) the work of APSs, AREs and
Instrument Technicians for the air monitoring Ste operations in Stockton, Jackson, San
Andreas, Sonora, and 5-mile Learning Center

Field Personnd

Feld personne are responsible for the operation, maintenance, and repair of the PM2.5
samplers and for ensuring data qudity results by adhering to the guiddines specified in the
Manufacturer’s Operation Manua and the Standard Operating Procedure (SOP).
Detailed respongbilities include:

N NN NN

NN NN NN NN NN NN

participate in the development and implementation of the PM2.5 QAPP
participatein training activities

participate in the development of data qudity requirements with gppropriate QAS staff
write and modify SOPs

verify that dl required QA activities are performed and that measurement quality
standards are met as required in the QAPP

follow al manufacturer’ s specifications

ship filtersto the laboratory for anayss

perform and document monthly sampler checks as indicated in the SOP
cdibrate samplers as indicated in the SOP

document al repairs and maintenance performed

report any problems to appropriate personnel

document deviations from established procedures and methods

assess and report data quality

prepare and deliver reports to management

flag suspect data

prepare and deliver data to the SPM Manager

respond to audit results if necessary
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Acceptance Test Personnel

Acceptance test personnel are responsible for devel oping and implementing acceptance test
procedures by adhering to U.S. EPA regulations and guidelines and the Manufacturer’s
Operation Manud and SOPs. Responsbilitiesinclude:

develop acceptance test SOPs

obtain samplers from shipping/receiving

ingpect samplers prior to acceptance testing
conduct acceptance tests

prepare appropriate acceptance test documentation
return samplers to shipping/receiving for deployment

N N N N NN

Shipping/Receiving Personnel

Shipping/recaiving personnd provide support for al shipping/recaiving of al equipment and
consumable supplies for the PM2.5 Ambient Air Monitoring Program. Respongbilities
indude:

< inform gppropriate saff of arriva of consumables and equipment
< dtore spare parts
< document, track, and archive shipping/receiving records

QMB Chief - Jeff Cook

Conducts and reviews qudity assurance, quaity assessment, and quaity control activities
for programs undertaken within MLD and the locd didricts to ensure ambient air quaity
data and speciated motor vehicle data meet or exceed the data quality objectives of the end
user.

Develops and manages projects of the Quality Assurance (QA) and Program Evauation
and Standards (PE& S) Sections that accomplish the mission of the QMB and supports
other Branchesin MLD. Plansfuture activities with MLD managers. Coordinates plans
with other divisons, didtricts, and the U.S. EPA. Responsibilities include:

< plans, directs, and reviews projects for the QA Section

< provides direction on new initiatives and develops new audit programs to meet new
monitoring activities

< works to ensure adequate equipment and personne resources are available to meet
regulatory audit requirements

< plans, directs and reviews activities of the PE& S Section

< reviews, recommends and approves projects, reports, and abstracts devel oped by and
for the PE& S Section
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< presents, dong with staff, key findings related to measurement practices and reports on
emerging issues/problems related to changing methods and practices, ensures adequate
review given to qudity control reports and quaity assurance manuds

< maintains Nationd Indtitute of Standards and Technology (NIST) contract and provides
the QA Section and labs with high qudity cdibration and audit gases pertaining to
QMB and MLD activities

< assgsdeveoping, planning and implementing new activities relating to the MLD

< coordinates with other divisons and the U.S. EPA to facilitate agreements on new
monitoring initistives

< coordinates with the PTSD to facilitate Memorandum of Understanding (MOU)
agreements with locd air quality didtricts to ensure the quality of data being reported

< prepares documents, comment letters, and recommendations for the MLD chief as
requested

< paticipatesin MLD policy development, and carries out ARB and MLD directives
relating to personnd, safety, conduct, and staff performance

< represents MLD at Standing Air Monitoring Working Group and Environmental
Technology Verification Stakeholders Working Group

PE& S Section Manager - Cliff Popejoy

The PE& S Section isrespongble for evauating the quality assurance and qudity control
programs to ensure the highest quality data that isfeasible, assessng the acceptability of the
ar qudity dataprior to its use in the regulatory process, developing and implementing
tighter quaity control measures at the point of data generation, purchasing NIST standards,
and certifying gases and flow standards used in the fidd.

The incumbent, under the direction of the QMB Branch Chief, serves as the supervisor of
the PE& S Section. The person isrespongble for planning, organizing and supervising the
activities of the Section. Responghilitiesinclude:

plans, organizes, and reviews and directs activities of the PE& S Section

develops and maintains project plans for review with management

recommends policy and implements policy direction

develops future year plans and equipment budgets

prepares and manages service contracts for standards devel opment

reviews and approves reports, attends management meetings and coordinates with
other divisons

N N N N N AN

QA Section Manager - Mike Miguel

The QA Section isresponsible for the precision and accuracy of dl data generated and
collected by the State, local and private air monitoring agenciesin the Cdiforniaair
monitoring network. This podition serves as one of the many aspectsin assuring that the
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dataare in compliance with the criteria set by Federd and State Clean Air Acts. These
responsihilities are carried out by conducting field and laboratory performance and system
audits, issuing Air Quaity Data Action requests on indruments that fall, evauating air
monitoring Stes, preparing the Quality Assurance procedures manua and issuing reports on
audit results.

The incumbent plans, organizes, and directs the section staff; interprets policy, develops
policy procedures, and handles personnd issues. Responsihilitiesinclude:

maintains the PM2.5 QAPP

plans, organizes, and supervises the activities outlined above

reviews and approves reports

atends management meetings

coordinates audit activities with U.S. EPA, didricts, and other divisons within the ARB
ensures conformance with U.S. EPA requirements

recommends policy and implements policy direction

devel ops project plans and equipment budgets

N NN N N NN AN

Sandards Laboratory Personnel

Standards Laboratory personnel are responsible for conducting gas standards analyses,
cdibrations and certifications, and preparing appropriate reports by adhering to the
manufacturer’ s operation manud, U.S. EPA’ s regulaions and guidelines, and to SOPs.
Responghilitiesinclude:

< adminigter the gas standards anayses program

< perform cdibrations of ozone transfer standards; e ectronic measurement and flow
control transfer standards; orifice-type transfer standards for ARB, locd air qudity
digtricts and other gtatesin the U.S. EPA, Regions I X and X; and prepare certification
reports for the above transfer standards

< perform scheduled maintenance of the primary ozone and flow measurement standards
and coordinate work with NIST and other quality control agencies to ensure accuracy
and repeatability of the primary standards

< compose and review cdibration and certification reports for al sandards thet are
certified for State, local, and private agencies

< enhance the scope of and maintaining the complex gas certification assay sysem

< write laboratory procedures for the Standards Certification program

QA Personnel
QA personnd are responsible for conducting system and performance audits for the PM2.5

program by adhering to U.S. EPA regulations and guiddiines and SOPs. Responghilities
include:
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coordinate the development of aPM2.5 QAPP

develop and implement the PM2.5 Laboratory Operations Precertification Program

participaein training activities

participate in the development of data quaity requirements

conduct quality assurance performance and system audits for the criteria pollutant

program and prepare and issue agppropriate reports and findings

develop qudity assurance SOPs and methodologies

verify that al required QA activities were performed as required in the QAPP

< review air monitoring stetion site reports for compliance with State and federa siting
criteria

< andyze and evduate ambient air quaity data and make recommendations regarding its

qudity and accuracy

N NN NN

N N

NLB Chief - Mike Poore

The NLB supports the ARB ambient air monitoring program by developing laboratory and
field test procedures, anadyzing ambient air samples, and providing technica assstanceto
the digricts and others active in air pollution programs.

Under generd direction of the MLD Chief, the NLB Chief performs the following dutiesin
managing, planning, organizing, and directing the PM 2.5 activities of the NLB:

< andyzesambient air samples for inorganic species

< developslaboratory anaytica methods

< conducts specid studiesto determine feasibility of new or dternate sampling and
laboratory procedures

< provides laboratory servicesto support other ARB divisions and other sectionsfor the
NLB

< reviews quarterly QC reports

ILS Manager - Vacant

ILSisresponsible for analyzing ambient air samples from monitoring sites located
throughout Californiafor inorganic species. The section aso develops [aboratory andytica
methods and conducts specia studies to determine the feasibility of new or dternate
sampling and andyticd methods and to support the other activities of the MLD and ARB.

Under generd direction of the NLB Chief, the ILS Manager supervises, plans, evauates,
coordinates and directsthe activities of the ILS.  Responshilitiesinclude:

< directs and supervises the operations of the ILS to ensure that andyses of ambient air
samples collected throughout Cdifornia are performed properly and in atimely manner.
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plans, designs, manages and coordinates long-range pilot sudiesto initiate, improve
and automate andytica test procedures and fied data sampling systems

directs specid studies to support other activities of the NLB and recommends methods
and procedures to improve the precision, accuracy, and detection of specific
compounds or ar pollutants at very low concentration levels

implements laboratory production and qudity control monitoring systems and takes
corrective action as required

reviews and edits al data rel eases, reports and correspondence

coordinates activities of the ILS with other ARB divisions and government agencies

Laboratory Personnel

Laboratory personne are responsible for carrying out required tasks and ensuring the data
qudlity result of the tasks by adhering to guidance and protocol specified by the PM2.5
QAPP and SOPsfor the lab activities. Responshilitiesinclude:

<
<
<

N N

N N NN N NN

participate in the development and implementation of the QAPP

participatein training activities

participate in the development of data quality requirements (overal and laboratory) with
the appropriate QA staff

write and modify SOPs and good laboratory practices (GLP)

verify that dl required QA activities were performed and that measurement qudity
standards were met as required in the QAPP

follow al manufacturer’s specifications

perform and document preventative maintenance

document deviations from established procedures and methods

report al problems and corrective actions to management

assess and report data quality

prepare and deliver reports to management

flag suspect data

Infor mation Management Personnel

Information management personne are responsible for coordinating the information
management activities of the PM2.5 Ambient Air Monitoring Program. The main
respongibilities of the information management personnel include ensuring that data and
information collected for the PM2.5 Monitoring Program are properly captured, stored,
and transmitted for use by program participants. Responsibilitiesinclude:

<
<

develop loca data management standard operating procedures

enaure that information management activities are developed within reasonable time
frames for review and gpprova

follow good automated data processes
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N

coordinate the development of the information management system with data users
ensure the development of data standards for data structure, entry , transfer, and
archive

ensure adherence to the QAPP where applicable

ensure access to data for timely reporting and interpretation processes

prepare and deliver datato the ARB’s PTSD

ensure timely delivery of dl required datato the U.S. EPA’s AIRS system

N

N N NN

Y.4.1.3.3 PLANNING AND TECHNICAL SUPPORT DIVISION (PTSD)

PTSD’s primary mission isto provide support to other ARB divisons and to digtricts in the
technica aspects of the air pollution control program. The PTSD is aso responsible for
developing new techniques for air quaity modding, data processing, emisson inventories,
and ar qudity data andysis.

PTSD Chief - Bob Fletcher

Under the direction of the Executive Office, manages the PTSD and its staff to provide a
sound technica and scientific basis for the Stat€' s Air Resources Management Program by
providing reliable data and with advanced tools to interpret those data to support the
establishment of cogt-effective regulatory programs. Responshilities include:

< plans, organizes, and directs the work of the PTSD

< anticipates and positions the PTSD to respond to the ARB’ s future needs for technical
support

< provides adminigirative direction, program leadership, and technical oversight to the

PTSD’s activities and staff

serves as amember of the ARB’s Executive Staff

participates in strategy formulation

renders recommendations related to the PTSD’ s areas of responsibility

helps with policy development

represents the ARB and the Executive Office with stakeholdersincluding other

government agencies, the regulated community, and the public

N NN NN

AQDB Chief - Bob Effa

The Air Qudity Data Branch (AQDB) compiles and publishes Cdifornia's Ambient Air
Quadlity Data. It maintains a computerized database containing the data and develops
systems and processes for distributing these data in eectronic form. The AQDB dso
identifies areas ataining and not ataining the State Ambient Air Quality Standards and
evduaes ar quaity trends and develops tools for determining and presenting these trends.
Additiondly, the AQDB andyzes and interprets air quaity datain the context of
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meteorological and emission data to explain the causes and mechanisms respongble for the
Sta€e sar quality problems. Responghilities include:

supervises section managers

plans, organizes, budgets, and schedules AQDB activities

reviews and edits AQDB reports, publications, and correspondence

coordinates client support activities with other ARB sections

coordinates with MLD to facilitate MOU agreements with locd air qudity digtrictsto

ensure the quality of data being reported

prepares and presents special reports

< provides consultation, data evaluation, and testimony to the ARB, Executive Office,
Governor’s Office and to others upon request

< ax9gsPTSD Chief and Assstant PTSD chief in planning, organizing, budgeting, and

implementing PTSD’ s programs

N NN NN

N

AQDR Manager - Ron Rothacker

The Air Qudity Data Review (AQDR) Section’s primary duty isto carefully manage,
archive, and digtribute the ambient aerometric data collected on behaf of the State of
Cdifornia sair qudity management programs. Specific activities include resolving
discrepanciesin data, providing for the orderly and efficient transfer of data from data
suppliers to the database, and distributing the data to meet customer needs. Further
specific duties include the devel opment and implementation of enhancements to the data
management systems and to the forms of data distribution and access used to perform the
above, and the evduation of gting issues, including annuad network reviews for PM2.5 and
other aerometric parameters. Responsbilitiesinclude:

< aupervises and directs AQDR Section gaff in the development of air qudity data
management systems and data distribution methods

< plans, organizes, budgets, and schedules activities for the AQDR Section

< coordinates air quality data submittals and requests, and monitoring network activities
with other ARB sections, locd air pollution control digtricts, U.S. EPA, and other
federd agencies

< aupervises and directs AQDR Section gtaff in collecting, reviewing, managing, and
digtributing ar quaity data

< preparesresponsesto legidative, public, and mediainquiries regarding topics such as
current air quality in specific areas and progress in achieving ambient air quaity
standards

< axdgsPTSD and AQDB Chigfsin planning, organizing, budgeting, and implementing
PTSD programs
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Air Quality Data Review Personnel

Air Qudity Data Review personnd receive, review, and transfer ambient air quality deta,
and prepare gppropriate reports and network reviews. Responsbilities include:

< deveop the sampling design for PM2.5

< review datareceived from various sources and transfer the data into the State database

< submit the annua data certification letter and episode reports letter to U.S. EPA,
Region IX

< conduct an annua SLAMS network review

CALIFORNIA AIR DISTRICTS

By legidative mandate, the arb has overgght of Cdifornia sair pollution control program
with responghility for improving and maintaining the ar qudity in the gae. In the date of
Cdifornia, there are four reporting organizations for federal purposes. These reporting
organizationsare: 1) CdiforniaARB , 2) Bay Area Air Qudity Management Didtrict
(AQMD), 3) San Diego County Air Pollution Control District (APCD), and 4) South
Coast AQMD. Severd other air digrictsin California have been delegated the authority
to directly submit datato the U.S. EPA AIRS database. A maor responsibility of the ARB
is the implementation of a satisfactory air monitoring program, which includes the
implementation of an gppropriate qudity assurance program in partnership with the
Cdiforniaair digricts. It isthe responghility of the state and locd agencies to implement
quality assurance programsin al phases of the ar monitoring network, including the field,
their own laboratories, and in any consulting and contractor |aboratories which they may
useto obtain data. The network operations are defined as work performed to obtain, use,
or report information pertaining to environmenta processes or conditions.

Each reporting organization shdl be defined such that precison and accuracy among al
gations in the organization can be expected to be reasonably homogeneous as aresult of
common factors. Common factors include: 1) operation by a common team of field
operators, 2) common calibration facilities, and 3) support by a common laboratory or
headquarters.

The arb reporting organization consists of arb and dl air pollution control digrictsin the
State of Cdifornia, except the Bay Area AQMD, San Diego County APCD, and South
Coast AQMD.

Each reporting organization shdl be responsible for maintaining their own quity assurance
programs and reporting their precision and accuracy datato the U.S. EPA. Each agency’s
QAPP will be reviewed and approved by the U.S. EPA. In order to ensure data continuity
between reporting organizations, the arb conducts periodic system audits and performance
audits.
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ELEMENT 5- PROBLEM DEFINITION/BACKGROUND
PROBLEM STATEMENT AND BACKGROUND

Between the years 1900 and 1970, the emission of six principa ambient air pollutants
increased sgnificantly. The principd pollutants, dso cdled criteria pollutants, are:
particulate matter (PM 10, PM2.5), sulfur dioxide, carbon monoxide, nitrogen dioxide,
ozone, and lead. In 1969, the first State Ambient Air Quality Standards are promul gated
by Cdiforniafor total suspended particulates, photochemica oxidents, sulfur dioxide,
nitrogen dioxide, and carbon monoxide. 1n 1970, the Federal Clean Air Act (CAA) was
sggned into law. The CAA and its amendments provides the framework for dl pertinent
organizationsto protect air quaity. Thisframework provides for the monitoring of these
criteria pollutants by State and local organizations through the Air Quality Monitoring
Program.

The criteria pollutant defined as particulate matter is a genera term used to describe a
broad class of substancesthat exist asliquid or solid particles over awide range of Sizes.
As part of the Ambient Air Quaity Monitoring Program, U.S. EPA will measure two
particle size fractions; those less than or equa to 10 micrometers (PM10), and those less
than or equd to 2.5 micrometers (PM2.5). This QAPP focuses on the QA activities
associated with PM2.5.

The background and rationde for the implementation of the PM2.5 ambient air monitoring
network can be found in the Federd Regiger. In generd, some of the findings are listed
below.

The characteritics, sources, and potentia hedlth effects of larger or "coarse" particles (from
2.5 to 10 micrometers (mm) in diameter) and smdler or “fineg" particles (smdler than
25 mm in diameter) are very different.

C Coarse particles come from sources such as windblown dust from the desert or
agriculturd fidds and dust kicked up on unpaved roads from vehicle traffic.

C Fine patides are generdly emitted from activities such asindudtria and residentid
combustion and from vehicle exhaust. Fine particles are dso formed in the aamosphere
from gases such as sulfur dioxide, nitrogen oxides, and volatile organic compounds that
are emitted from combustion activities and then become particles as aresult of chemica
trandformationsin the air.

C Coarse particles can depost in the respiratory system and contribute to hedlth effects
such as aggravation of ashma. U.S. EPA's "staff paper” concludes that fine particles,
which dso deposit degply in the lungs, are more likely than coarse particles to
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contribute to the hedth effects (e.g., premature mortdity and hospital admissons) found
in anumber of recently published community epidemiologica sudies.

These recent community studies find that adverse public hedlth effects are associated
with exposure to particles at levels well below the current PM standards for both
short-term (e.g., lessthan 1 day to up to 5 days) and long-term (generaly ayear to
severd years) periods.

These hedth effects include premature degth and increased hospital admissions and
emergency room visits (primarily among the dderly and individuas with
cardiopulmonary disesse); increased respiratory symptoms and disesse (among
children and individuals with cardiopulmonary disease such as asthma); decreased lung
function (particularly in children and individuas with asthma); and dterationsin lung
tissue and structure and in respiratory tract defense mechanisms.

Air quaity samples are generdly collected for one or more of the following purposes.

1.

2.

3.
4.

To judge compliance with and/or progress made towards meseting the Nationad Ambient
Air Qudity Standards and the California Ambient Air Quadity Standards,

To develop, modify or activate control strategies that prevent or aleviate ar pollution
episodes,

To observe pollution trends throughout the region, including non-urban aress,

To provide adata base for research and evauation of effects.

With the end use of the air quality samples as a prime consderation, various networks can
be designed to meet one of six basic monitoring objectives listed below:

C
C
C

C
C

C

Determine the highest concentrations to occur in the area covered by the network
Determine representative concentrationsin areas of high population dengity
Determine the impact on ambient pollution levels of sgnificant source or source
categories

Determine generd background concentration levels

Determine the extent of Regiona pollutant transport among populated aress, and in
support of secondary standards

Determine the wdfare-rdated impactsin more rurd and remote areas

The monitoring network conssts of four mgor categories of monitoring stations that
measure the criteria pollutants, including PM2.5. These stations are described below.

The SLAM S conss of anetwork of ~ 3,500 monitoring stations whose size and
digribution is largely determined by the needs of State and locdl air pollution control
agencies to meet their respective SIP requirements. There will be 89 SLAMS PM2.5 sites
in Cdifornia
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The Nationa Air Monitoring Stations (NAM S) (~1,080 gtations) are a subset of the
SLAMS network with emphasis being given to urban and multi-source aress. In effect,
they are key stes under SLAMS, with emphasis on areas of maximum concentrations and
high population densty.

The Photochemica Assessment Monitoring Stations (PAM S) network is required to
measure 0Zone precursors in each 0zone non-attainment area that is designated serious,
severe, or extreme. The required networks will have from 2 to 5 sites, depending on the
population of the area. Thereis aphase-in period of 1 Ste per year sarting in 1994. The
ultimate PAM S network could exceed 90 sites at the end of the 5-year phase-in period. It
is anticipated that there will be PM2.5 monitors located at 7 PAMS stesin Cdifornia

Special Purpose Monitoring Stations (SPMS) provide for specid studies needed by the
State and local agencies to support their 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 datafrom SPM S are used for SIP
purposes, they must meet al QA and methodology requirements for SLAMS monitoring.
SPM S have not yet been identified in Cdifornia, though it is anticipated that there will be
37 speciation samplers operating in the statewide network.

This QAPP focuses only on the QA activities of the SLAMS and NAM S network
and the objectives of this network which include any sampler used for comparison
to the National Ambient Air Quality Standards (NAAQS).

Throughout this document, the term decision maker will be used. Thisterm represents
individuals that are the ultimate users of ambient air data and therefore may be responsible
for activities such as setting and making comparisons to the NAAQS, and evaluating trends.
Since there is more than one objective for this data, and more than one decision maker, the
quality of the data (see Element 7) will be based on the highest priority objective, which
was identified as the determination of violaions of the NAAQS. This QAPP will describe
the how the ARB PM2.5 Ambient Air Quaity Monitoring Program intends to control and
evauate data quaity to meet the NAAQS data quaity objective.
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ELEMENT 6 - PROJECT/TASK DESCRIPTION
DESCRIPTION OF WORK TO BE PERFORMED

In generd, the measurement god of the PM2.5 Ambient Air Quaity Monitoring Program
is to estimate the concentration, in units of micrograms per cubic meter (Fg/m?), of
particulates less than or equal to 2.5 micrometers (Fm) that have been collected on a
46.2mm polytetrafluoroethylene (PTFE) filter. For the SLAMSNAMS network, which is
what this QAPP describes, the primary god isto compare the PM 2.5 concentrations to the
annua and 24-hour National Ambient Air Qudity Standard (NAAQS). The nationd
primary and secondary ambient air quaity standards for PM2.5 are 15.0 micrograms per
cubic meter ( Fg/m?) annua arithmetic mean concentration and 65 Fg/m?® 24-hour average
concentration measured in ambient air. A description of the NAAQS and its caculation
can be found in the 1997 Federd Register! Notice. In addition, Appendix L of part 50
a0 provides the following summary of the measurement principle:

“ An dectricaly powered air sampler draws ambient air a a constant volumetric flow
rate into aspecidly shaped inlet and through an inertid particle Sze separator
(impactor) where the suspended particulate matter in the PM2.5 sizerangeis

separated for collection on a polytetrafluoroethylene (PTFE) filter over the specified
sampling period. The air sampler and other aspects of this reference method are
specified either explicitly in this appendix or generdly with reference to other gpplicable
regulaions or quality assurance guidance.

Each filter isweighed (after moisture and temperature equilibration) before and after
sample collection to determine the net weight (mass) gain due to collected PM2.5. The
tota volume of air sampled is determined by the sampler from the measured flow reate at
actua ambient temperature and pressure and the sampling time. The mass
concentration of PM2.5 in the ambient air is computed as the total mass of collected
particlesin the PM2.5 size range divided by the actud volume of air sampled, and is
expressed in micrograms per actua cubic meter of air (Fg/n?®).”

The following sections will describe the measurements required for the routine field and
laboratory activities for the network. In addition to these measurements, an initial set of
measurements will be required to fulfill the requirements of the AIRS data base.

FIELD ACTIVITIES
The performance requirements of the air sampler has been specified in Part 50,

Appendix L of the 7/18/97 Federal Register Notice' . Table Y.6.0.1 summarizes some
of the more critica performance requirements.
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TableY.6.0.1
Desgn/Performance Specifications
Equipment Acceptance Criteria Reference

Filter Design Specs.
Size

Medium

Support ring

Poresize

Filter thickness

Max. pressure drop
Max. Moisture pickup
Collection efficiency
Filter weight stability
Alkalinity

see reference
46.2 mm dia+ 0.25mm
Polytetrafluoroethylene
Polymethylpentene
0.38mm thick
46.2 mm + 0.25mm outer dia.
3.68 (+0.00, -0.51mm) width
2Fm
30-50 Fm
30 cm H,O @ 16.67L/min
10 Fgincreasein 24 hr.
99.7%
<20 Fg
< 25.0 microequivalents/gram

40 CFR Pt. 50, App.L Sec

“Sec 6.9.1and 6.9.2

6.0
“Sec6.1
“Sec6.2
“ Sec6.3

“Sec 6.4
“Sec 6.5
“Sec 6.6
“Sec 6.7
“Sec 6.8

“Sec 6.10

Sampler Performance
Specs.
Sample Flow Rate
Flow Regulation
Flow Rate Precision
Flow Rate Accuracy
Externa Leskage
Internal Leskage
Ambient Temp Sensor

Filter Temp Sensor
Barometric Pressure

Clock/Timer

1.000 m¥hr.
1.000 + 5% m?/hr.
2% CV
+2%
<80mL/min
<80mL/min
-30°-+45°C
0.1° Cres. +2.0°C accuracy
-30° - +45° C
0.1° Cres. +1.0°C accuracy
600-800 mm Hg
5 mm res. +10mm accuracy
Date/time.
1sec.res. + 1 min/month
accuracy

40 CFR Pt. 50, App.L Sec7.4

40 CFR Pt. 50, App.L Sec7.4

Vol-Il -MS. 2.12

The air samplers will be purchased, distributed, and certified by the U.S. EPA as
meeting the requirements specified in the Federd Regigter. Therefore, the ARB assumes
the sampling instruments to be adequate for the sampling for PM2.5. Other than the
required federd reference or equivaent air sampler, there are no specia personnel or
equipment requirements. Element 15 ligts dl the equipment requirements for the ARB
PM2.5 data collection operations.

FIELD MEASUREMENTS

Table Y .6.0.2 represents the field measurements that must be collected. Thistableis

presented in the Federal Register' as Table L-1 of Appendix L. These measurements
are made by the air sampler and are stored in the instrument for downloading by the field
operator during routine vigits.
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TableY.6.0.2
Feld Measurement Requirements
Availability Format
Appendix L Visual
section Anytime*| End of display Data Digital
Information to be provided reference periodd c outputd readinge Units
Flow rate, 30-second maximum 7451 U — U r XX.X L/min
interval
Flow rate, average for the sample 7.4.5.2 r U r U XX.X L/min
period
Flow rate, CV, for the sample period 7.4.5.2 r U r ue XX.X %
Flow rate, 5-min average out of spec. 7.45.2 U 0] U ue On/Off
(FLAG)f
Sample volume, total 7.45.2 r U U ueé XX.X m?®
Temperature, ambient, 30-second 7.4.8 U — U — XX.X EC
interval
Temperature, ambient, min., max., 7.4.8 r 0] U ueé XX.X EC
average for the sample period
Barometric pressure, ambient, 7.4.9 U — U — XXX mm Hg
30-second interval
Barometric pressure, ambient, min., 7.4.9 r 0] U ue XXX mm Hg
max., average for the sample period
Filter temperature, 30-second 7.4.11 U] — U — XX.X EC
interval
Filter temperature, differential, 30- 7.4.11 r U U ué On/Off
minute interval, out of spec. (FLAG)f
Filter temperature, maximum 7.411 r r r r XX, EC, Yr/Mo/
differential from ambient, date, time YY/MM/D Day Hr min
of occurrence D
HH:mm
Date and time 7.4.12 U — U — YY/MM/D | Yr/Mol Day Hr
D HH:mm min
Sample start and stop time settings 7.4.12 U 0] U U YY/MM/D | Yr/Mol Day Hr
D HH:mm min
Sample period start time 7.4.12 — U U ue YYYY/MM | Yr/Mol Day Hr
M/DD min
HH:mm
Elapsed sample time 7.4.13 r 0] U ue HH:mm Hr min
Elapsed sample time out of spec. 7.4.13 — U U ueé On/Off
(FLAG)
Power interruptions >1 min, start 7.4.15.5 r U r U IHH:mm, Hr min
time of first 10 2HH:mm,
etc.
User-entered information, such as 7.4.16 U U U ue As entered
sampler and site identification
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Provison of thisinformation is required.
Provigon of thisinformation is optiond. If information related to the entire sample
period is optionaly provided prior to the end of the sample period, the value provided
should be the value calculated for the portion of the sampler period, completed up to the
time theinformation is provided.
Indicates that thisinformation is aso required to be provided to the AIRS data bank.
Information is required to be available to the operator at any time the sampler is operating,
whether sampling or not.
Information relates to the entire sampler period and must be provided following the end of
the sample period until reset manudly by the operator or automaticaly by the sampler upon
the start of anew sample period.
Information shdl be available to the operator visualy.
Information isto be available as digitad data a the sampler’ s data output port following the
end of the sample period until reset manually by the operator or automaticaly by the sampler
upon the start of anew sample period.
Digitd readings, both visud and data output, shal have no less than the number of sgnificant
digits and resolution specified.
Flag warnings may be displayed to the operator by asingle-flag indicator or each flag may
be disolayed individudly. Only a set (on) flag warning must be indicated; an off (unset) flag
may be indicated by the absence of aflag warning. Sampler users should refer to Section
10.12 of Appendix L regarding the vdidity of samples for which the sampler provided an
associated flag warning.

In addition to the measurements collected in Table Y.6.0.2, the following information
identified in Table Y.6.0.3 will be recorded. These parameters are explained in
Guidance Document 2.122

TableY.6.0.3
Additiond Fidd Measurements

Parameter Parameter Frequency Units Comment

Code

Monitor ID MONID Every sample event see AIRS | Unique AIRS Monitor 1D that include

the combination of STATE, COUNTY,
SITE, PARAMETER, and POC fields

Site Name SITENAM Every sample event AAA... Unique site name associated with the site

Sampler ID SAMPID Every sample event AAXXX | Sampler model number or unique bar code

number associated with the model number

QC Thermometer 1D Initia QCTIDI Every sampleevent [ AAAXXX | Unique ID number of QC thermometer used
for ambient air temp check at the beginning

of sampling

QC Temperature QCTEMPI Every sample event XX°C QC temp reading at the beginning of
Measurement Initial sampling
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TableY.6.0.3
Additiond Field Measurements (cont.)

QC Baromter ID Initial QCBIDI Every sampleevent [ AAAXXX | Unique apha-numeric ID of QC barometric
pressure device used for barometric pressure
reading check

QC Bar. Pressure Reading QCBI Every sampleevent [ XXX mm Hg|QC temp reading at the beginning of

Initial sampling

QC Thermometer 1D Final QCTIDF Every sampleevent | AAAXXX |Unique D number of QC thermometer used
for ambient air temp check at the beginning
of sampling

QC Temperature QCTEMPF | Every sample event XXe°C QC temp reading at the end of sampling

Measurement Final

QC Baromter ID Final QCBIDF Every sampleevent | AAAXXX |Unique aphanumeric ID of QC barometric
pressure device used for barometric pressure
reading check

QC Bar. Pressure Reading QCBF Every sample event | XXX mm Hg|QC temp reading at the end of sampling

Final

Filter ID FID Every sampleevent [AAYYXXXX|Uniquefilter ID of filter given by the

weighing laboratory.

Filter Integrity flag FFIF Every sample event VFI- Void Filter Integrity

GFI-Good Filter Integrity

Site Operator Initial SOl Every sample event AAA Initials of the site operator setting up the
sampling run

Site Operator Final SOF Every sample event AAA Initials of the site operator completing the

sampling run

Free Form Notes FFM As needed AAA.. Free form notes about the sampling run

Y.6.3

Note: “AAA” denotes an aphabetic character and “XXX” denot

LABORATORY ACTIVITIES

€S anumeric character.

Laboratory activities for the PM 2.5 program include preparing the filters for the routine
field operator, which includes three genera phases:

Pre-Sampling weighing

Conditioning filters
Weighing filters

N N NN N NN

Receiving filtersfrom the U.S. EPA
Checking filter integrity

Storing prior to fidd use
Packaging filters for fidld use
Associated QA/QC activities
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< Maintaning microbaance a specified environmenta conditions
< Equipment maintenance and cdibrations

Shipping/Receiving

< Recaving filters from the fidd and logging these in
< Storing filters
< Associaed QA/QC activities (see Element 12)

Post-Sampling Weighing

Checking filter integrity
Sabilizing/weighing filters

Data downloads from field data loggers
Data entry/upload to AIRS

Soring filterdarchiving

Associated QA/QC activities

N N N N N AN

The detalls for these activities are included in various 3Elements of this document aswell as
Guidance Document 2.122. TableY .6.0.4 provides the performance specifications of the
[aboratory environment and equipment.

TableY.6.0.4
Laboratory Performance Specifications
Equipment Acceptance Criteria
Microbalance Resolution of 1 pg, repeatability of 1 pg
Microbalance environment Climate-controlled, draft-free room or chamber or equivalent, stable work surface. Mean

relative humidity between 30 and 40 percent, with a variability of not more than
+5 percent standard deviation over 24 hours. Mean temperature should be held between
20 and 23 EC, with avariability of not more than +2 EC standard deviation over 24 hours.

Mass reference standards Standards up to 200 mg*, individual standard's tolerance less than 25 g, handle with
smooth, nonmetallic forceps

* For the following three reasons, the multipoint caibration for this method will be zero, 100 and

200 mg: 1) the required sample collection filters weigh between 100 and 200 mg; 2) the anticipated range
of sample loadings for the 24-hour sample period israrely going to be more than afew 100 Fg; and 3) the
lowest, commercialy available check weights that are certified according to nationaly accepted

gandards are only in the single milligram range. Since the critica weight is not the absol ute unloaded or
loaded filter weight, but the difference between the two, the lack of microgram standard check weights
isnot consdered cause for concern about data quality, as long as proper weighing procedure

precautions are taken for controlling contamination or other sources of mass variation in the procedure
(see SOP in Appendix B).



VolumeV

Section Y.6.0
Revison 1
October 30, 2001
Page 7 of 11
Y.6.31 LABORATORY MEASUREMENTS
With the exception of the shipping/recaiving, which is discussed in detail in Element 12,
Table Y.7.0.5 lists the parameters that will be required to be recorded for pre and
postsampling weighing laboratory activities.
TableY.6.0.5
L aboratory Measurements
Parameter Frequency Units Comments
Filter Conditioning*
Start Date every filter YY/MM/DD Date of start of conditioning period
Start Time every filter XX. XX Start hour and minute of conditioning
Filter Number every filter RFYYXXXX Uniquefilter ID of routinefilter (RF) Lab
LBYYXXXX Blanks (LB) Field Blanks (FB)
FBYY XXXX
Relative Humidity continuous XX% % relative humidity value for conditioning
session based upon readings of continuous
chart recorder
Temperature continuous XX°C temperature value for conditioning session
based upon readings of continuous chart
recorder
End Date every filter YY/MM/DD Date of start of conditioning period
End Time every filter XX. XX End hour and minute of conditioning
Presampling Filter
Weighing
every filter YY/MM/DD Date for presampling run of filters that can
Date then be associated with each filter
Filter Lot Number every filter AAAXXX Lot number associated with filter
Balance Number every filter AAAXXX Unique balance ID for balance used in pre-
weighing
Analyst every filter AAA Initials of the technician preweighing filters
Relative Humidity continuous XX% % relative humidity value for weighing
session based upon readings of continuous
chart recorder
Temperature continuous XXeC temperature value for weighing session based
upon readings of continuous chart recorder
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TableY.6.0.5
L aboratory Measurements (cont.)
Parameter Frequency Units Comments
Filter Number every filter RFYYXXXX Uniquefilter ID of routine filter (RF) Lab
LBYYXXXX Blanks (LB) Field Blanks (FB) Flow Check
FBYYXXXX Filter (FC) and Duplicate Filter (DF)
FCYYXXXX
DFYYXXXX
QC Sample Number every QC check C1XXX Unique ID for calibration checks and or other
C2XXX types of QC samples used
C3XXX
Presampling Mass every filter XXX. XXX mg Mass weight in mg of the filter
Monitor |D? Every sample see AIRS Unigque AIRS Monitor ID that include the
combination of STATE, COUNTY, SITE,
PARAMETER, and POC fields
Free Form Notes As needed AAA... Preweighing Free Form notes
Postsampling Filter
Weighing
every filter YY/MM/DD Date for postsampling run of filters that can
Date then be associated with each filter
Balance Number every filter AAAXXX Unique balance ID for balance used in
postweighing
Analyst every filter AAA Initials of the technician postweighing filters
Relative Humidity continuous XX% % relative humidity value for weighing
period based upon readings of continuous
chart recorder
Temperature continuous XX°C temperature value for weighing period based
upon readings of continuous chart recorder
Filter Number every filter RFYYXXXX Uniquefilter ID of routine filter (RF) Lab
LBYYXXXX Blanks (LB) Field Blanks (FB) and
FBYYXXXX Duplicate Filter (DF)
DFYYXXXX
QC Sample Number every QC check C1XXX Uniqueid for calibration checks and or other
C2XXX types of QC samples used
C3XXX
Postsampling Mass every filter XXX. XXX mg Mass weight in mg of the filter
Net Mass every filter XXX. XXX mg Net weight (Postsampling Mass -
presampling Mass) - in mg of PM2.5
Free Form Notes as needed AAA... Postweighing free form notes

Note:  For units, “AAA”, denotes an alphabetic character and “XXX” denotes a numeric character.
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1- Environmenta conditions (reaive humidity and temperature) in the laboratory will be
continuoudy recorded. Pre- and postweighing of filterswill only occur after compliance with
gpecified environmentd limits during filter conditioning and weighing periods is verified.

2- The Monitor ID may be assgned at sampling rather than pre-assgned during presampling
weighing.

Y.6.4 PROJECT ASSESSMENT TECHNIQUES

An assessment is an evauation process used to measure the performance or effectiveness
of asystem and itselements. Asused here, assessment is an dl-inclusive term used to
denote any of thefollowing: audit, performance eva uation (PE), management systems
review (MSR), peer review, ingpection, or survelllance. Definitions for each of these
activities can be found in the glossary (Appendix A). Element 20 will discuss the details of
the ARB’ s assessments.

Table Y.6.0.6 provides information on the parties implementing the assessment and their

frequency.
TableY.6.0.6
Assessment Schedule
Assessment Type Assessment Agency Freguency
System Audit U.S. EPA Regional Office 1every 3years
ARB’s QA Section 1% year*
Network Review U.S. EPA Regional Office, and every year
Planning and Technical Support llyear
Division
FRM Performance Evaluation U.S. EPA Regional Office 25% of sites/year/4 times per year.
Data Quality Assessment ARB’S QA Section, and Planning and every year
Technical Support Division

*Note: ARB’sQuality Assurance Section (QAS) will precertify all PM2.5 laboratories which is a condition for submittal of
PM2.5 datato the U.S. EPA’s AIRS. The QAS will conduct system audits of laboratories during their first year of
operation following precertification. Additionaly, they will conduct annual PM2.5 laboratory performance audits of
the microbalances and relative humidity and temperature sensors and will review the laboratories' quarterly QC
Reports. If problems are identified during the laboratory performance audits and with the QC reports, additional
system audits will be scheduled.

Y.6.5 SCHEDULE OF ACTIVITIES

TableY.6.0.7 contains alist of the critica activities required to plan, implement, and assess
the PM2.5 program.
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TableY.6.0.7
Schedule of Criticd PM2.5 Activities
Activity Due Date Comments
Network development January 15, 1998 Preliminary list of sites and samplers required
Sampler order March 2, 1998 Samplers ordered from National contract
Laboratory design February 1, 1998 Listing of laboratory requirements
Laboratory procurement April 1, 1998 Ordering/purchase of al laboratory and miscellaneous
field equipment
Personnel Requirements April 1, 1998 Advertising for field and laboratory personnel (if
required)
QAPP development May-Sept., 1998 Development of the QAPP
Network design completion July 1, 1998 Final network design
Samplers begin to arrive July 1, 1998 Délivery of FRM samplers begins

Sampler siting/testing

July-December, 1998

Establishment of sites and preliminary testing of
samplers

Field/Laboratory Training August, 1998 Field and laboratory training activities and
certification.

Draft QAPP Submittal September 1, 1998 Draft QAPP submittal to U.S. EPA Region IX

QAPP Submittal November 12, 1998 QAPP submittal to U.S. EPA

QAPP Approval November 30, 1998 Approval by U.S. EPA

Pilot testing August-December 1998 Pilot activities to ensure efficiency of measurement

system

Installation of 1998 sites

December 31, 1998

Sites must be established and ready to collect data

Routine Sampling

January 1, 1999

Routine activities must start

Y.6.6 PROJECT RECORDS

The ARB will establish and maintain procedures for the timely preparation, review,
gpprova, issuance, use, control, revison and maintenance of documents and records.
Table Y.6.0.8 represents the categories and types of records and documents which are
gpplicable to document control for PM2.5 information. Information on key documentsin
each category are explained in more detall in Element 9.
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Categories

Recor d/Document Types

Management and
Organization

State Implementation Plan
Reporting agency information
Organizational structure

Personnel qualifications and training
Training Certification

Quality management plan
Document control plan

U.S. EPA Directives

Grant alocations

Support Contract

Site Information

Network description
Site characterization file
Site maps

Site Pictures

Environmental Data

QA Project Plans

Operations Standard operating procedures (SOPs)
Field and laboratory notebooks
Sample handling/custody records
Inspection/maintenance records

Raw Data Any original data (routine and QC data)

including data entry forms

Data Reporting

Air quality index report

Annua SLAMS air quaity information
Data/summary reports

Journal articles/papers/presentations

Data Management

Data algorithms

Data management plans/flowcharts
PM2.5 Data

Data Management Systems

Quality Assurance

Network reviews

Control charts

Data quality assessments

QA reports

System audits
Response/Corrective action reports
Site Audits

References

1. U.S. EPA (1997a) National Ambient Air Quaity Standards for Particulate Matter - Final Rule,
40 CFR Part 50. Federal Register, 62(138):38651-38760, July 18, 1997.

2. U.S. EPA Quadlity Assurance Guidance Document 2.12: Monitoring PM2.5 in Ambient Air
Using Designated Reference or Class | Equivaent Methods, March 1998.
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ELEMENT 7- QUALITY OBJECTIVESAND CRITERIA FOR
MEASUREMENT DATA

DATA QUALITY OBJECTIVES (DQOS)

Data quadity objectives (DQOs) are quditative and quantitative statements derived from the
DQO Process that clarify the monitoring objectives, define the appropriate type of data,
and specify the tolerable levels of decision errors for the monitoring programt. By applying
the DQO Process to the development of a qudity system for PM 2.5, the U.S. EPA guards
against committing resources to data collection efforts that do not support a defensible
decison. 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
decison maker(s). Regarding the qudity of the PM2.5 measurement system, the objective
isto control precison and biasin order to reduce the probability of decison errors.
Assumptions necessary for the development of the DQO included:

1. The DQO is based on the annual arithmetic mean National Ambient Air Quality
Sandards (NAAQS).

The PM2.5 standards are a 15 pg/n® annua average and a 65 pg/m?® 24-hour average.
The annud standard is met when the 3-year average of annua arithmetic meansisless
than or equa to 15 ug/m?. Due to rounding, the 3-year average does not meet the
NAAQSIf it equas 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
islessthan or equal to 65 pg/n?.

AIRS PM2.5 data were reviewed for two purposes. (@) to determine the relative
importance’ of the two standards; and (b) to

S suggest “reasonable’ hypothetical casesfor
which decison makers would wish to declare

98th Percentile, ng/m®
¥ 8 & 883888

attainment and nonattainment with high

o probability. Twenty-four locations were
0 found to have at least one year of PM2.5
0 a datain AIRS. Figure Y.7.0.1 displays the

g

4 annua averages and 98th percentiles that are
associated with lognormd digtributions for
the 47 data sets. Figure Y.7.0.1 does not
“d o display estimates derived according to the
standard, as the data sets covered one rather
. than three years, but it does indicate the

Figure 7.0.1 Annual arithmetic mean and 24-hour 98th
per centiles associated with selected data sets

relaive importance of the two standards.
Points to the right of the verticd line may be
viewed as exceeding the annud average
sandard. Points above the horizonta line
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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.

D. Ddi?'_ T L TR TR 0.0 TE i o IR ‘
.04t | DDEBT o i ‘
> & : ’
@ 0035] g Mngi ; ‘
S 8 ooor|
O op3f - - Lognormal ot = = Lognormal
£ | ==Normal | £ 0o p ~Normal
= oms | o 0005}
(1] ¥a] |
-'é 0.02 g 0.004f
& 0.015 0.003]
o | o002f
| 0.00f
0.005] | |
0 . 0 50 100 150 200 250
0 80 90 100 10 120 130 Concentration
Concentration
Figure Y.7.0.1 Figure Y.7.0.2
Comparison of normal and lognormal density Comparison of normal and lognormal density

functions at low measurement error (10% CV)  Functions at higher measurement errors (50% CV)
2. Normal distribution for measurement error.

Error in environmental measurements is often assumed to be normal or lognormal.
Figures Y.7.0.2 and 7.0.3 attempt to 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 Y.7.0.2, where normal or lognormal errors produce close to
identical results. Therefore, due to these comparable results and its simplicity in
modeling, the normal distribution of error was selected.

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

Errors in the estimate are due to population uncertainty (sampling less frequently
than every day) and measurement uncertainty (bias and imprecision). The false
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.
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4. Thelimitson precision and bias are based on the smallest number of sample
valuesin a three-year period.

Since the requirements dlow 1-in-6-day sampling and a 75% data compl eteness
requirement, the minimum number of valuesin a 3-year period is 137. It can be
demondtrated that obtaining more data, either through more frequent sampling or the
use of gpatid averaging, will lower therisk of attainment/non-attainment decision errors
at the same precision and bias acceptance levels.

5. Thedecision error limits were set at 5%.

For the two cases that follow, the decision maker will make the correct decision 95%
of thetime if precison and bias are maintained at the acceptable levels. For cases that
areless“chdlenging’ (i.e, annua average vaues that are farther from the sandard), the
decison maker will make the correct decison more often. This limit was based on the
minimum number of samples from assumption 4 above (137) and the present
uncertainty in the measurement technology. However, if precison 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 of variation (CV).
By reviewing available AIRS data and other PM2.5 comparison studies, it was
determined that it was reasonable to alow measurement imprecison a 10% CV.
While measurement imprecison has rdaively little impact on the ability to avoid fase
positive and fa se negetive decison errors, it is an important factor in esimating 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 where decision
makers began to be concerned about decison errors. Table Y.7.0.1 summarizesthe
case 1 and 2 digtributions.

TableY.7.0.1.
Summary of Case 1 and 2 Parameters

Model Equation Mean Correct Decision Incorrect Decision Tolerable

Error Rate
Casel Cp=12.75+8.90 sin(2pD/365)+d, 12.75 Attainment F(+) = nonattainment 5%
Case?2 Cp=18.4+12.85 sin(2pD/365)+d, 184 Nonattainment F(-) = attainment 5%
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Case 1. Withthismode (case 1), the 3-year
averageis 12.75 pg/me. The correct decision is
“atanment.” A fase postive error is made when the
estimated average exceeds the standard. The

TableY.7.0.2.
Measurement System Decision

Precision Decision Error Probability | probability of the false pogtive error for sampling

CV (%) Bias (%) False Positive (%) a/a'y 6th d@/ dmds on the measurement s/ge'n

8 :io 2‘18 bias and precision, as shown in Table Y.7.0.2

0 +15 26:8 (not acceptable) As dtated in assumption 6 above, the dataiin

80 0 13 Table Y.7.0.2 show that precison aone haslittle

100 0 3.0 impact on decision error, but is an important factor

10 +10 47 : L : .

1 10 1 for bias, which is an important factor in decison
error.

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

TableY.7.0.3.

. Case 2: With thismode (case 2) , the 3-year
Measurement System Decision

averageis 18.4 ug/m?. The correct decision is
“nonattainment.” A fase negative error is made

Precision Decision Error Probability when the estimated average is less than the

CV(%) Bias(%) False Negative (%) standard. The probability of the false negative

8 :io ;%1 error for sampling every sixth day depends on the

0 15 189 (not acceptable) measurement system bias and precision, as shown

80 0 12 inthe TableY.7.0.3. Similar to case 1,

100 0 28 combinations of precision and bias that yied

12 jg ;i decision error probabilities around 5% were
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 (+ 10%) were identified. These precision and
bias vaueswill be used asagod from which to evaluate and control measurement
uncertainty.

Y.72 MEASUREMENT QUALITY OBJECTIVES (MQO)

Once aDQO is established, the qudity of the data must be evaluated and controlled to
ensure that it is maintained within the established acceptance criteria. In order to meset
DQOs, guiddines must be put in place to insure the accuracy and proper interpretation of
the data collected. Measurement quality objectives (MQOs) are designed to eva uate and
control various phases (sampling, preparation, andysis) of the measurement process to
ensure that total measurement uncertainty iswithin the range prescribed by the DQOs.
Information regarding these objectives and their use can be found inthe U.S. EPA’s
Qudlity Assurance Handbook, Volume 112, MQOs can be defined in terms of the following
data qudity indicators:
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Accuracy - Accuracy has been aterm frequently used to represent closenessto “truth” and
includes a combination of precison and bias error components. This term has been used
throughout 40 CFR and in some of the Elements of this document. Based on ARB
performance audits, PM2.5 flow data shal be within +4% of the true vaue,

Precision - ameasure of mutua agreement among individua measurements of the same
property usualy under prescribed smilar conditions. Thisis the random component of
eror. Precison isegsimated by various gatigtica techniques usng some derivation of the
standard deviation. For ambient particulate concentration measurements, precison shall be
expressed in terms of a coefficient of variation.

Bias - the systematic or persstent 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 vaue as a percentage of the true vaue.

Repr esentativeness - a measure of the degree which data accurately and precisdy
represent a characteristic of a population, parameter variations a a sampling point, a
process condition, or an environmenta condition. Spatid and tempora data
representativeness shall be achieved by assuring that criteriaare met for station Sting as
defined in federd regulations, and that air quality measurements and statistics are compiled.

Detection Limit - ameasure of the capability of an andyticd method to distinguish low
concentrations of a specific andyte.

Completeness - ameasure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under correct, normal
conditions. Data completeness requirements are included in the reference methods

(40 CFR 50). In addition, the ARB shdl gtrive to obtain at least 85% data completeness,
while maintaining the precison and accuracy objectives. Data completeness (DC) for a
sangle pallutant at asngle gte (SS) is defined as

(tota number of) (Sampleslost to) (sampleslogt to)
%DC= (samplespossble ) - (cdibration ) -  (downtime ) X 100
total number of samples possble

Data completeness for the reporting organization (RO) for asingle pollutant shal be defined
as.

n
3 %DCgs
%DCro= n I
=1
Where n = the number of ations reporting

=
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Compar ability - ameasure of confidence with which one data set can be compared to
another. Data comparability shall be achieved through the use of uniform procedures
and U.S. EPA designated reference or equivaent methods statewide.

For each of these attributes, acceptance criteria can be developed. Various parts of

40 CFR have identified acceptance criteriafor 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. TablesY.7.0.4, 7.0.5a and 7.0.5b list
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
Elements 14 and 23, as well as SOPs (Appendix B and Appendix E) of this QAPP.

NOTE: TablesY.7.0.4,7.0.5a and 7.0.5b are currently under review by the
PM2.5 Data Vdidation Template Work Group and are subject to change.
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TableY.7.0.4

M easurement Quality Objectives - Critical Criteria
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TableY.7.0.5a

M easurement Quality Objectives - Operational Evaluations
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M easurement Quality Objectives - Operational Evaluations (cont.)
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M easurement Quality Objectives - Systematic Issues
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ELEMENT 8- SPECIAL TRAINING REQUIREMENTS

Personnd assigned to the PM2.5 ambient air monitoring activities will meet the educationd,
work experience, responsibility, persond attributes, and training requirements for their
positions. Records on personnd qudifications and training will be maintained in personnd
files and will be accessible for review during audit activities. Adequate education and
training are integra to any monitoring program that gtrives for reliable and comparable data.
Training isamed a increasing the effectiveness of employees and the Cdifornia ARB.

AMBIENT AIR MONITORING TRAINING

Appropriate training is available to employees supporting the Ambient Air Qudity
Monitoring Program, commensurate with their duties. Such training may consist of
classroom lectures, workshops, forums, teleconferences, and on-the-job training.

The ARB plansto train supervisors, management, field and laboratory staff by severd
means. Supervisors and management at the ARB will hold and attend severd U.S. EPA,
ARB, and digtrict meetings to keep informed about this new monitoring program asit
develops.

On March 16 and 17, 1998, the ARB held a PM2.5 technica forum. Participants for the
forum included the ARB, U.S. EPA, Office of Environmental Hedlth Hazard Assessmernt,
Bay Area Air Qudlity Management District (AQMD), South Coast AQMD, San Joaguin
Vadley Unified Air Pollution Control Digtrict, severd stakeholders, and expert pandists
from indusiry and severd colleges and universities. The forum included presentations on air
quadlity history, network planning, agency needs, stakeholders comments, and discussions
on hedlth studies, public notification and forecasting, specid studies versus standing air
monitoring networks, data analys's, and moddling and emisson inventory assessment. A
summary of the forum can be found on the ARB’ s web page at
www.arb.ca.gov/pm25/tecforum/tecforum.htm.

ARB monitoring and |aboratory staff training for the PM2.5 program will be conducted by
two means. Firg, training was being coordinated with WESTAR, and during August 1998,
training for al field and laboratory personnel was conducted. The two-day workshop
provided hands-on experience for State and local field and laboratory staff. Thefirst day
focused on field operations and included: an update from U.S. EPA, presentations by
experienced PM2.5 FRM operators, hands-on training, and an open question-and-answer
session with apane of field experts. The second day focused on laboratory operations and
included: presentations by laboratory experts; balance room set-up overview; break-out
groups for hands-on experience with the PM2.5 FRM monitors, weighing room operations,
PM2.5 data reporting to airs, and an open question-and-answer session with a panel of
laboratory experts.
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Second, ARB management plans to make one-on-one training available for ARB and
digtrict gaff asrequired. Thistraining will mogt likely occur when the ARB and didtrict staff
travel to the ARB éectronics shop to take possession of the samplers. Training will include
sampler set-up, operation, calibration, maintenance, and repair as appropriate.

ARB gaff are required to read and understand U.S. EPA QA Guidance Document 2.12,
“Monitoring PM2.5 in ambient air usng Designated Reference or Class | equivaent
methods,” 1998, and read and understand the ARB PM2.5 QAPP. ARB gaf will dso
participate in the U.S. EPA’s Air Pollution Training Ingtitute (APTI) courses covering
PM2.5 air monitoring. ARB gaff will atend the APTI telecourses and view the training
video tapes developed as a supplement to the courses. Below isalist of APTI courses
ARB daff have atended thus far:

* Network Design and Site Sdlection for Monitoring PM2.5 and PM10 in Ambient Air
* PM2.5 Monitoring Methods
e PM2.5 Monitoring QA/QC

In addition, ARB gaff will participate in U.S. EPA and AWMA sponsored training
courses. To date, ARB gaff have attended the following U.S. EPA/AWMA training:

* Air-303 Nationa PM2.5 Speciation Laboratory Program
e Air-304 the PM2.5 Quality Assurance Program
* PM2.5 Laboratory and Sampling Equipment

ARB gaff will attend PM2.5 ambient air monitoring training courses, workshops, forums,
etc., on acontinuous basis. In addition, ARB staff will provide additiona training on
laboratory and sampler operations as needed.

Y.82 CERTIFICATION
The ARB does not plan on establishing a certification program for Site operators and

laboratory personnd. Certification of Ste operators and laboratory personnel will be
provided through U.S. EPA-provided and sponsored certification programs.
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ELEMENT 9- DOCUMENTATION AND RECORDS

Thefollowing information describes the California ARB’ s document and records
procedures for the PM2.5 Program. In U.S. EPA’s QAPP regulation and guidance, U.S.
EPA uses the term reporting package. Reporting package is defined as al the information
required to support the concentration data reported to U.S. EPA, which includes al data
required to be collected, as well as data deemed important by the ARB under its policies
and records management procedures. Table Y.9.0.1 identifies these documents and
records.

INFORMATION INCLUDED IN THE REPORTING PACKAGE

ROUTINE DATA ACTIVITIES

The ARB has a structured records management retrieval system that dlows for the efficient
archive and retrieva of records. The PM2.5 information will be included in this system.
Table Y.9.0.1 includes the documents and records that will be filed according to the statute
of limitations discussed in Element 9.3.

TableY.9.0.1
PM2.5 Reporting Package Information

Categories Record/Document Types

Management and State Implementation Plan
Organization Reporting agency information
Organizationa Structure

Personnd qudifications and training
Qudity management plan
Document control plan

U.S. EPA Directives

Grant dlocations

Support Contract

Site Information Network description
Site characterization file
Site maps

Site Fictures
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TableY.9.0.1
PM2.5 Reporting Package Information (cont.)

Categories Record/Document Types

Environmentd Daia | QA Project Plans

Operations Standard operating procedures (SOPs)
Field and laboratory notebooks
Sample handling/custody records

[ nspection/Maintenance records
Control Charts

Raw Data All origind data (routine and QC data)
including data entry forms

Data Reporting Air quaity index report
Annud SLAMS ar quaity information
Data/summary reports

Quarterly QC reports

Data Management Data dgorithms

Data management plans/flowcharts
PM2.5 Data

Data Management Systems

Quarterly QC reports

Qudity Assurance Network reviews

Control charts

Data qudity assessments

QA reports

System audits
Response/Corrective action reports
Performance Audits

Y.912 ANNUAL SUMMARY REPORTS SUBMITTED TO U.S. EPA

Asindicated in 40 CFR Part 58, the ARB shdl submit to the U.S. EPA Adminigtretor,
through the Region I1X  Office, an annud summary report of al the ambient air quaity
monitoring data from al monitoring Sations 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 informeation:
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PM -fine (PM2.5)

Site and Monitoring Information.

<
<
<
<

City name (when gpplicable)

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

AIRS-AQS monitoring method code

Summary Data

<

Annud arithmetic mean (Fg/n) as specified in 40 CFR part 50, Appendix N (Annual
arithmetic mean NAAQS is 15Fg/nT)

All daily PM-fine values above the levd of the 24-hour PM-fine NAAQS
(65 Fg/n?) and the dates of occurrence
Sampling schedule used as once every 6 days, every day, €tc.
Number of 24-hour average concentrationsin the rangeslisted in
TableY.9.0.2:
TableY.9.0.2
PM2.5 Summary Report Ranges

Range Number of Values

0to 15 (Fg/nT)
16to0 30
31to 50
51to 70
711090
91to 110

greater than 110

ARB’s PTSD management will certify that the annud summary is accurate to the best of
their knowledge. This certification will be based on the various assessments and reports
performed by the organization, in particular, the Annua QA Report discussed in Element
21 that documents the quality of the PM 2.5 data and the effectiveness of the qudity system.

DATA REPORTING PACKAGE FORMAT AND DOCUMENTATION
CONTROL

Table Y.9.0.1 represents the documents and records, a a minimum, that must befiled into
the reporting package. The details of these various documents and records will be
discussed in the gppropriate e ements of this document.

All raw datarequired for the caculation of a PM2.5 concentration, the submisson to the
AIRS database, and QA/QC data, are collected dectronically or on dataformsthat are
induded in the fidld and andytica methods Elements. All hardcopy information will be filled
out ininddibleink. Correctionswill be made by inserting one line through the incorrect
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entry, initialing this correction, and placing the correct entry alongside the incorrect
entry, if this can be accomplished legibly, or by providing the information on a new
line.

NOTEBOOKS

The ARB will issue notebooks to each field and laboratory technician. The notebooks
will be associated with the individual 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 beissued for each sampling site. The notebooks
will contain the appropriate data forms for routine operations, as well as inspection
and maintenance forms and SOPs.

L ab Notebooks - Notebooks will also be issued for the laboratory. These notebooks
will be associated with the PM2.5 Program One notebook will be available for
general comments/notes; others will be associated with the temperature and humidity
recording instruments, the freezer, calibration equi pment/standards, and the analytical
balances used for this program.

Sample shipping/ receipt- The laboratory will package samples for shipping and will
receive samples directly. Lab notebooks will be utilized for sample shipping and
receiving information and data will be entered into the Laboratory Information
Management System.

ELECTRONIC DATA COLLECTION

It is anticipated that certain instruments will provide an automated means for
collecting information that would otherwise be recorded on data entry forms.
Information on these systems are detailed in Elements 18 and 19. In order to reduce
the potential for data entry errors, automated systems will be utilized where
appropriate and will record the same information that is found on data entry forms.

DATA REPORTING PACKAGE ARCHIVING AND RETRIEVAL

As stated in 40 CFR part 31.42, in genera, all the information listed in

Table Y.10.0.1 will be retained for three 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 three-year period, the records will be retained
until completion of the action and resolution of all issues which arise from it, or until
the end of the regular three-year period, whichever islater. The ARB will extend this
regulation in order to store records for three full years past the year of collection. For
example, any data collected in calendar year 1999 (1/1/99 - 12/31/99) will be retained
until, at aminimum, January 1, 2003, unless the information is used for litigation
purposes.
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ELEMENT 10- SAMPLING DESIGN

Complete detalls for this Element of the QAPP can be found in the “1998 Cdifornia
Particulate Matter Monitoring Network Description” which was submitted by ARB'’s
PTSD to U.S. EPA Region IX in June 1998. It islocated on the ARB’sweb page at
http://arbis.ca.gov/agd/pm25/pmfdsign.htm. Below is background information on the 1998
Cdifornia Particulate Matter Monitoring Network Description. Elements 10.1, 10.2, 10.3,
and 10.4 provide additiona information requested by U.S. EPA Region IX.

The god of the PM 2.5 monitoring program isto provide ambient data that support the
nation’sair quality programs. These data include aerosol mass measurements and
chemicaly resolved, or speciated data. Mass measurements are used principally for
PM2.5 national ambient air qudity stlandards (NAAQS) comparison purposes in identifying
areas that meet or do not meet the PM2.5 NAAQS and in supporting area designations as
attainment or nonattainment. Chemically resolved data serve the implementation needs
associated with developing emission mitigation approaches to reduce ambient aerosol
levels. These needs include emissons inventory and air quaity mode evaluation, source
attribution analysis, and tracking the success of emission control programs.

The Cdifornia ARB, in partnership with the locd ar quaity management ditricts within
Cdifornia, has developed a PM2.5 monitoring network to implement the new PM2.5
NAAQS. Theterm PM2.5 applies to airborne particles with aerodynamic diameter less
than 2.5 microns. The PM2.5 network is designed to enable the air quality management
community in Cdiforniato collect anbient PM2.5 data as required by Title 40 of the Code
of Federa Regulations (40 CFR), Parts 50, 53, and 58, published in the Federal Register
on July 18, 1997. The ambient data from this network will be used for designating aress as
attainment or nonattainment for the PM2.5 air qudity hedth standards, devel oping control
programs, and tracking the progress of these control programs.

During the early stages of the PM2.5 network design process, the ARB and the locd air
quality management districts established monitoring planning areas (MPA) for the State.
There are 18 MPAs that have been used for locating PM 2.5 monitoring sites throughout
Cdifornia They are determined to be the best geographica divisons for the PM2.5
monitoring network planning. They are not intended for designating areas as attainment or
nonattainment or for determining specific PM2.5 control measures. The boundariesto be
used for these purposes will not be established until adequate PM2.5 data are available.
The ARB and thelocd ar quaity management digtricts will recommend appropriate
nonattainment boundaries to the U.S. EPA.
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The “1998 Cdifornia Particulate Matter Monitoring Network Description” consgsts of a
statewide summary and 17 gppendices. Each appendix includes a detailed description of
the proposed network for each designated MPA in the State, except that the network
description for the CoachdlaVValey MPA isincluded with the network description for the
South Coast MPA. The objective of this document is to summarize the particulate matter
monitoring strategy for Cdifornia

Upon reviewing the ARB’s PM2.5 Network Design, Region IX requested that the ARB
describe how collocated sites were selected. Element 10.1, below, describes the rationale
for the design of collocated samplers.

RATIONALE FOR THE DESIGN OF COLLOCATED SAMPLERS

In order to estimate the precison and bias of the various PM2.5 samplers, the

U.S. EPA requiresthat for each method designation, at least 25% of the PM2.5 sites must
be collocated. 1n 1998, the ARB and the locd air quaity agenciesin Cdifornia plan to
deploy 16 monitoring Stes operating PM 2.5 single channel samplers and 62 monitoring
gtes operating PM 2.5 sequential samplers (Table Y.10.0.1). To satisfy the minimum
requirement for collocated samplersin Cdifornia, four Stes will operate collocated single
channd samplers and 16 sites will operate collocated sequentia samplers.

TableY.10.0.1
Summary of PM2.5 Samplersto be Deployed in Cdiforniain 1998

Number of Samplers
Sampling Method Designation Primary Collocated Total
Single Channd 16 4 20
Sequentia 62 16 78
Total 78 20 98

The ARB and the local ar quality management didtricts in Cdifornia selected collocated

PM2.5 sites based on the following criterialisted in order of importance:

C Measured or estimated PM 2.5 concentrations - monitoring sites with high measured
PM2.5 concentrations or high estimated PM 2.5 concentrations based on PM 10 data

were selected to operate collocated samplers.
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C Operatiing agency - agencies operating more than four PM2.5 monitoring siteswill have
about 25% of their PM2.5 sites collocated. Agencies operating less than four
monitoring Stes were geographically grouped together and a high site was sdlected to
represent a group.

C Geographica representation - we tried to ensure geographical representation
throughout Cdifornia because varying meteorologicd and air qudity conditions may
influence the precison and bias of various PM2.5 samplers.

C Practical consgderations - the monitoring Sites selected to operate collocated PM2.5
samplers had to have enough platform room to maintain 1-4 meter spacing between
primary and collocated sampler and adequate power available.

Each collocated sampler must be operated concurrently with its associated primary
sampler. The one-in-sx day sampling schedule was selected for collocated samplers so
that the sampling days are distributed evenly over the year and over the seven days of the
week.

The adequacy of the quaity assurance PM2.5 network will be reviewed during the 1999
annua network review and, if needed, additiona collocated steswill be sdected.

DESIGN ASSUMPTIONS

The sampling design is based on the assumption that following the rules and guidance
provided in CFR and guidance for network design and optimum sSite exposure for PM2.5
and PM 10 will result in data that can be used to measure compliance with the nationa
gandards. The ARB and the locdl air quaity management districts established 18 MPAs as
the adminigrative framework for planning a PM2.5 monitoring network. With few
exceptions, the boundaries of MPAs correspond to the boundaries of the various air basins
inthe State. Cdiforniais divided geographicdly into air basins for the purpose of managing
the air quality resources on aregiond basis. Areaswithin each air basin are congdered to
share the same air masses and are therefore expected to have smilar ambient air quality.
The State is currently divided into 15 air basins.

The State isd o divided into ar pollution control digtricts and air quaity management
digtricts, which are county or regiond governing authorities that have primary respongibility
for controlling ar pollution from stationary sources. In the South Centra Coast Air Basin
and the Sdton Sea Air Basin, the MPAs correspond to the local digtrict boundaries of the
agencies having jurisdictions over these areas. The Splitting of these air basins facilitates the
development of the PM 2.5 network plans within these MPAs. The South Central Coast
Air Basn has been divided into three MPAS, one for each of the didtrictsin the air basin.
The Sdton Sea Air Basin has been divided into two MPAs, CoachellaValey MPA, which
is under the jurisdiction of the South Coast AQMD, and the Imperiad County MPA, which
isunder the jurisdiction of the Imperid County APCD.
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SITING PM25SAMPLERS

Thefollowing isaligt of the network design objectives that were given the highest priority
during the PM 2.5 network design:

Satisfy the U.S. EPA core monitoring requirements

Represent Cdiforniaar basins and provide geographica representation
Represent high concentrations in populated areas

Characterize emission sources in high concentration areas

Condder the needs of ongoing specid hedth studies for particle measurements

OO OO OO O

The ARB and thelocd ar qudity digricts analyzed dl available information to develop aligt
of stestha would best satisfy these objectives. Preference was given to adapting existing
dtesto PM2.5 monitoring. During the Ste selection process, the ARB and the local air
quality digtricts consdered the following factors.

Population gatistics

Land use characteristics

Climate

Suspected area emission sources (e.g., wood smoke, agricultural burning, etc.)
Exigting monitoring network

Existing particulate matter data, including dichot and PM 10 data

Potentia transport corridors

Ongoing specid hedth studies

[ep 2N or BN o> BN o I o> B o> B o> BN @b}

The PM2.5 monitoring network planned for Cdiforniawill consst of the following stes:

C Eighty-nine core PM2.5 State and locdl air monitoring stations (SLAMS). All core
gteswill collect data to determine attainment status with regard to both of the new
PM2.5 standards. In addition, many of these Steswill satisfy other monitoring
objectives, including transport assessment and assstance in hedth sudies

C  Two background stes to measure the lowest ambient PM 2.5 concentrations
representetive of Cdifornia

C One specid purpose transport assessment Site primarily operated to determine the
impact of transported PM2.5 on ambient concentrations in the receptor area

C Thirteen Interagency Monitoring of Protected Visua Environments (IMPROVE) Stes
to assess vighility impairment in Class | areas. Not dl of the existing IMPROVE sites
will be integrated with the PM2.5 program and some new sites will be established over
the next two yearsin an effort to integrate visbility assessment with the PM2.5
monitoring. The IMPROVE protocol at these siteswill be changed to make it more
compatible with the national PM2.5 program
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CORE PM2.5STATE AND LOCAL AIR MONITORING STATIONS

The proposed PM 2.5 monitoring network includes 89 PM2.5 monitoring sites to collect
data for comparison to the NAAQS. These sites are Situated to meet the requirements for
core PM2.5 monitoring Sites (core sites). Based on U.S. EPA regulations, core Sites
should indlude:

C A population-oriented site with the highest expected PM2.5 concentrations

C A dgteinanareaof high population dengty with poor air quaity (not necessarily located
in an area of expected maximum concentrations)

C A dtecollocated at a PAMS site, for each PAMS areaincluded in the MPA

The core sites are the most important sitesin the PM2.5 network. Each core Ste will
operate from samplers purchased through the nationd PM2.5 procurement contract
established by the U.S. EPA. Only data from core stes are eigible for comparison to both
the annua and 24-hour PM 2.5 naags. All of the Sites proposed for 1998 have a
population-oriented |ocation and neighborhood zone of representation. The neighborhood
zone of representation means that the 24-hour concentrations should vary by no more than
+10 percent over an area whose diameter is between 0.5 and 4 kilometers.

All core Sites selected to operate PM 2.5 from samplers are located in populated areas with
expected high PM2.5 concentrations for the broader area they represent. Some core Sites
will provide useful information about PM2.5 transport and emission sources. Each of the
Cdiforniaar basnswill have a least one PM2.5 monitoring Ste. Air basnswith high
population and expected high PM2.5 concentrations will have additional monitoring Stesto
provide better geographica representation.
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ELEMENT 11 - SAMPLING METHODS REQUIREMENTS
PURPOSE/BACKGROUND

This method provides for measurement of the mass concentration of fine particulate matter
having an aerodynamic diameter less than or equd to anomina 2.5 micrometers (PM2.5)
in ambient air over a 24-hour period for purposes of determining whether the primary and
secondary national ambient air quaity standards (NAAQS) for particulate matter specified
in 40 CFR Part 50.7 are met. The measurement processis considered to be non-
destructive, and the PM 2.5 sample obtained can be subjected to subsequent physica or
chemica andyses.

SAMPLE COLLECTION AND PREPARATION

FROM samplers will be used as the monitor for collection of PM2.5 samples for
comparison to the NAAQS. Inthe ARB network, there are two models of the FROM
sampler employed. The Rupprecht & Patashnick (R&P) Sampler isa single-day sampler
that meets FROM designation. The Andersen Sampler isamultiple-day sampler that meets
FROM designation. Each sampler shall be ingtalled with adherence to procedures,
guidance, and requirements detailed in 40 CFR Parts 50 , 53, and 587 ; U.S. EPA QA
Guidance Document 2:123; the sampler manufacturers operation manud; ARB’s Fidd
SOPs, and this QAPP.

SAMPLE SET-UP

Sample set-up of the FROM or speciation sampler in the ARB network takes place any day
after the previous sample has been recovered. For multiple day samplers, two sample days
may be set up when 1-in-3-day sampling isrequired. It isimportant to recognize that the
only holding time that affects sample st-up is the 30-day window (ARB has asked

U.S. EPA to extend thisto a 90-day window--see Table 11.0.6) from the time afilter is
preweighed to the sampling period. At collocated Sites, the second monitor will be set up to
run at a sample frequency of 1-in-6-days, however, sample set-up will take place on the
same day asthe primary sampler. Detailed sample set-up procedures are available from the
ARB PM2.5 sample methods standard operating procedure, Appendix E.

SAMPLE RECOVERY

Sample recovery of any individud filter from the FROM or speciation sampler in the ARB
network must occur within 96 hours of the end of the sample period for that filter. For one-
in-three day sampling on single day samplers, thiswill normaly be the day after asampleis
taken. The next sample would aso be set-up at thistime. For one-in-three day sampling on
multiple day samplers, thiswill normally be on the day after the second sample is taken.

The next sample set-up for two samples would aso take place on thisday. At collocated
Stes the sample from the second monitor will be recovered on the same day as the primary
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sampler. Sample recovery procedures are detailed in the ARB PM 2.5 sampling
methods standard operating procedure, Appendix E.

Table Y.11.0.1 illustrates sampl e set-up, sample run, and sample recovery dates based
upon sample frequency regquirements of one-in-three day sampling.

TableY.11.0.1
Sample Set-up, Run and Recovery Dates
Sample Sampler Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Frequency Type
1in3 Multiple Sample Sample Recovery & Sample
Week 1 Day Day 1 Day 2 Set-up Day 3
1in3 Multiple Sample Recovery & Sample
Week 2 Day Day 4 Set-up Day 5
1in3 Multiple Sample Recovery & Sample
Week 3 Day Day 6 Set-up Day 7
1in3 Multiple Sample Recovery & Sample Recovery & Sample
Week 4 Day Day 8 Set-up Day 9 Set-up Day 10
1lin3 Multiple Sample Recovery & Sample
Week 5 Day Day 11 Set-up Day 12
1in3 Multiple Sample Recovery & Sample
Week 6 Day Day 13 Set-up Day 14
1lin3 Single Sample Recovery & Sample Recovery & Sample
Week 1 Day Day 1 Set-up Day 2 Set-up Day 3
1lin3 Single Recovery & Sample Recovery & Sample Recovery &
Week 2 Day Set-up Day 4 Set-up Day 5 Set-up
1lin3 Single Sample Recovery & Sample Recovery
Week 3 Day Day 6 Set-up Day 7 & Set-up
Therefore, sites that utilize multiple day samplers with the one-in-three day sampling
frequency will require one site visit aweek, except for one out of every four weeks,
where two sites visits will be required. For sitesthat utilize single day samplers with
one-in-three-day sampling frequency, arecovery and set-up visit will be required for
every sample taken.
Y.11.3 SUPPORT FACILITIESFOR SAMPLING METHODS

TableY.11.0.2 lists the supplies that are available to PM 2.5 field operators. Support
facilities for PM 2.5 sampling include offices, trailers, and vehicles.
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TableY.11.0.2
Support Fecility Supplies
Item Minimum Notes
Quantity
Powder Free Gloves box Material must be inert and static resistant
Fuses 2 Of the type specified in the sampler manual
Sampler Operations Manual 1 per model
PM2.5 Sampling SOP 1
Flow rate verification filter 2
Non-Permeable Membrane 2 Contained in sampling cassette
Filter Cassettes 2 For use with flow rate check filter or non-permeable
membrane
Impactor Qil 1 Bottle
Cleaning Wipes 1 Box Dust resistant
Data Download Cable 1 Downloading mechanism (to be determined)

Since there are other items that the field operator may need during a Site visit that are not
expected to be at each Site, the operator is expected to bring these items with himvher.
Table Y.11.0.3 details those items each operator is expected to bring with them.

TableY.11.0.3

Site Dependent Equipment and Consumables

Item Minimum Notes
Quantity
Tools 1 box screw drivers, fitted wrenches, etc...
WINS Impactor Assembly 1 Without impactor ail

FROM Filter Cassettes

1 for each sampler, plus Loaded with pre-weighed filter

field blanks

Transport Container

2

1 for pre-weighed, 1 for sampled filter.

Y.114 SAMPLING/MEASUREMENT SYSTEM CORRECTIVE ACTION

Corrective action measures in the PM2.5 Air Quality Monitoring Network will be taken to
ensure the data quality objectives are a@tained. Thereisthe potentia for many types of
sampling and messurement system corrective actions. TableY.11.0.4 isan attempt to
detail the expected problems and corrective actions needed for awell-run PM2.5 network.
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TableY.11.04
Fied Corrective Action
Item Problem Action Notification

Filter Inspection
(Presample)

Pinhole(s) or torn

1) If additional filters have been
brought, use one of them. Void filter
with pinhole or tear.

2) Use new field blank filter as sample
filter.

3) Obtain anew filter from lab.

1) Document on field data
sheet.

2) Document on field data
sheet.

3) Notify Field Manager

Filter Inspection
(Postsample)

Torn or otherwise suspect
particulate by-passing 46.2
mm filter.

1) Inspect area downstream of where
filter restsin sampler and determine if
particul ate has been by-passing filter.

2) Inspect in-line filter before sample
pump and determine if excessive loading
has occurred. Replace as necessary.

1) Document on field data
sheet.

2) Document in log book.

WINS Impactor

Heavily |oaded with coarse
particulate as indicated by
a‘“cone” shape on the
impactor well.

Clean downtube and WINS impactor.
Load new impactor ail in WINS
impactor well .

Document in log book.

Sample Flow Rate

Out of Specification

1) Remove flow rate device, re-connect

1) Document on data sheet.

Verification (+ 4% of transfer standard and repeat flow rate check.
and +5% of design flow
rate.) 2) Perform leak test. 2) Document on data sheet.
3) Check flow rate at 3 points (15.0 LPM | 3) Document on data sheet.
16.7 LPM, and 18.3 LPM) to Notify Field Manager.
determineif flow rate problem iswith
zero bias or slope. 4) Document on data sheet,
notify Field Manager, and
4) Re-cdlibrate flow rate. flag data since last
cdibration.
Leak Test Leak outside acceptable 1) Remove leak check adaptor, re- 1) Document in log book.

tolerance (<80 mL/min)

connect and repeat leak test.

2) Inspect all seals and O-rings, replace
as necessary and repeat leak test.

2) Document in log book,
notify Field Manager, and
flag data since last successful
leak test.

Sample Flow Rate

Consistently low flows
documented during sample
run

1) Check programming of sampler flow
rate.

2) Check flow with aflow rate
verification filter and determine if actual
flow islow.

3) Inspect in-line filter downstream of
46.2 mm filter location, replace as
necessary.

1) Document in log book.

2) Document in log book.

3) Document in log book.
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TableY.11.0.4
Field Corrective Action (cont.)
Item Problem Action Notification
Ambient Out of Specification 1) Make certain thermocouples are 1) Document on data sheet.
Temperature (+ 4EC of standard) immersed in same liquid at same point

Veification, and
Filter Temperature
Verification.

without touching sides or bottom of
container.

2) Use ice bath or warm water bath to
check a different temperature. If
acceptable, repeat ambient temperature
verification.

3) Connect new thermocouple.

4) Check ambient temperature with
another NIST traceable thermometer.

2) Document on data sheet.

3) Document on data sheet.
Notify Field Manager.

4) Document on data sheet.
Notify Field Manager.

Ambient Pressure

Out of Specification

1) Make certain pressure sensors are

1) Document on data sheet.

Verification (10 mm Hg) each exposed to the ambient air and are
not in direct sunlight.
2) Call local Airport or other source of 2) Document on data sheet.
ambient pressure data and compare that
pressure to pressure data from monitors
sensor. Pressure correction may be
required.
3) Connect new pressure sensor. 3) Document on data sheet.
Notify Field Manager.
Elapsed Sample Out of Specification Check Programming, Verify Power Notify Field Manager
Time (1 min/mo) Outages
Elapsed Sample Sample did not run 1) Check Programming 1) Document on data sheet.
Time Notify Field Manager
2) Try programming samplerun to start | 2) Document in log book.
while operator is at site. Useaflow Notify Field Manager.
verification filter.
Power Power Interruptions Check Line Voltage Notify Field Manager
Power LCD panel on, but sample | Check circuit breaker, some samplers Document in log book

not working.

have battery back-up for data but will
not work without AC power.

Data Downloading

Datawill not transfer.

Document key information on sample
data sheet. Make certain problemis
resolved before datais written over in
sampler microprocessor.

Notify Field Manager.
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SAMPLING EQUIPMENT, PRESERVATION, AND HOLDING TIME
REQUIREMENTS

This dement detalls the requirements needed to prevent sample contamination, the volume of
ar to be sampled, temperature preservation requirements, and the permissible holding times
to ensure againgt degradation of sample integrity.

SAMPLE CONTAMINATION PREVENTION

The PM2.5 network hasrigid requirements for preventing sample contamination. Powder
free gloves are worn while handling filter cassettes. Once thefilter cassette is taken outside
of the weigh room, it must never be opened, as damage may result to the 46.2 mm Teflon
filter. Filter cassettes are to be stored in filter cassette storage containers as provided by the
sampler manufacturer during transport to and from the laboratory. Once samples have been
weighed, they are to be stored with the particulate side up and individualy stored in static
resstant zip lock bags.

SAMPLE VOLUME

The volume of air to be sampled is specified in 40 CFR Part 50. Sample flow rate of air is
16.67 liters per minute (LPM). Thetotd sample of air collected will be 24 cubic meters
based upon a 24-hour sample. Samples are expected to be 24 hours, however, in some
cases, a shorter sample period may be necessary, not to be less than 23 hours. Since
capture of the fine particulate is predicated upon adesign flow rate of 16.67 LPM,
deviaions of greater than 10% from the design flow rate will enable a shut-off

mechanism for the sampler. If asample period islessthan 23 hours or greater than

25 hours, the sample will be flagged.

TEMPERATURE PRESERVATION REQUIREMENTS

The temperature requirements of the PM2.5 network are explicitly detailed in 40 CFR Part
50, Appendix L. During transport from the weigh room to the sample location, there are no
specific requirements for temperature control; however, the filterswill be located in their
protective container and in the transport container. Excessive heat must be avoided (e.g., do
not leave in direct sunlight or aclosed-up car during summer). The filter temperature
requirements are detailed in Table Y.11.0.5.
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TableY.11.0.5
Filter Temperature Requirements
Item Temperature Requirement Reference

Filter temperature control during
sampling and until recovery.

No more than 5° C above ambient
temperature.

40 CFR Part 50, Appendix L,
Element 7.4.10

Filter temperature control from time of
recovery to start of conditioning.

Protected from exposure to
temperatures over 25° C.

40 CFR Part 50, Appendix L,
Element 10.13

Postsampl e transport.

< 25°C if weighed within 10 days or
< 4°C if weighed within 30 days

40 CFR Part 50, Appendix L,
Element 8.3.6

Y.11.5.4 PERMISSBLE HOLDING TIMES

The permissible holding times for the PM2.5 sample are clearly detailed in both
40 CFR Part 50, Appendix L, and the U.S. EPA QA Guidance Document 2.12. These
holding times are provided in Table Y.11.0.6.

Table11.0.6
Holding Times
Item Holding Time From: To: Reference
Preweighed Filter <30 days* Date of Pre- Date of Sample 40 CFR Part 50, Appendix L,
weigh Element 8.3.5
Recovery of Filter <96 hours Completion of Time of sample 40 CFR Part 50, Appendix L,
sample period recovery Element 10.10
Transport of Filter <24 Hours Time of Time placed in 40 CFR Part 50, Appendix L,
(idedlly) recovery conditioning room | Element 10.13
Postsample Filter stored at | <30 days Sampleend Date of Post 40 CFR Part 50, Appendix L,
<4°C. date/time Weigh Element 8.3.6
Postsample Filter stored at | <10 days Sample end Date of Post 40 CFR Part 50, Appendix L,
<25°C. date/time Weigh Element 8.3.6

*NOTE: The ARB hasasked U.S. EPA for awaiver to the <30-day holding time for preweighed
filters. The ARB has asked U.S. EPA to extend thistime to <90 days.
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ELEMENT 12 - SAMPLE CUSTODY

Due to the potentia use of the PM2.5 data for comparison to the NAAQS and the
requirement for extreme care in handling the sample collection filters, sample custody
procedures will be followed. FiguresY.12.0.1 and Y.12.0.2 represent chain of custody
formsthat will be used to track the stages of filter handling throughout the data collection
operation. Definitionsof parameters on the forms are explained in Table Y.12.0.1.
Although entries on this form will be made by hand, the information will be entered

into the sample tracking system, where an dectronic record will be kept (see Element 19).
This Element addresses sample custody procedures a the following stages:

Pre-sampling
Post-sampling
Filter receipt
Filter archive

N N NN
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CARB 24 Hour - FIELD SAMPLE REPORT Bar Code:
Federal Reference Method PM 2.5 Filter Samplers
LIMS Sample ID:
Site Name: Cassette |. D. Number:
AIRS Site Number: Sampling Date / Port Number: /
Field Technician: Sampler Make, Model & I1D#:
Agency:
SAMPLE SUMMARY [E==| Check if dataelectronically submitted to Laboratory
Ambient Temp: | Ambient Pressure:
Elapsed Time: Hr:min (°C) (mm Hg)
Volume: M3 Average:
How CV: % Minimum:
Start Date /Time: / Maximum:
Local Condition Codes: Sampler Flag Codes:
A High Winds E  Forest Fire F.  Flowrate 5-min average, out of spec
K Farming Nearby J. Construction Nearby T. Filter Temp differential, 30 minutesinterval out of
. spec
N Sanding/Salting Streets L.  Highway Construction E  Elapsed sampletime, out of spec
P Roofing Operations Q. PrescribeBurn

Chain of Custody

ACTION

DATE

TIME

FILTER TEMP
°C

NAME

Sample Load

Sample Remova

Sample placed in cooler

Sample shipped to Lab

Samplereceived at Lab

Start post-conditioning

FOR LABORATORY USE ONLY

Mass:

Dup Mass: Date: Analyst:

Postweigh by:

Preweight

Postweight

Lab Comments:

MLD-139 (11/98) ver.2

FigureY.12.0.1
Example of Chain-of-Custody Record
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Filter Archiving Tracking Form
Filter ID AnalysisDate ArchiveDate Box | D/Box # Archived By: Comments

Figure Y.12.0.2
Filter Archive Form
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TableY.12.0.1

Parameter List

Parameter Frequency Comment
Pre-Sampling

Site Operator Initial Every sample Initials of the site operator setting up the
sampling run.

Filter ID Every sample Uniquefilter ID of filter given by the weighing
laboratory.

Container ID Every Sample Unique ID for the protective containers used to
transport the filters. These are reusable.

Receipt Date From Lab Every sample Date filter taken by the site operator from storage
to thefield.

Sampler 1D Every sample Sampler seria number or unique bar code number
associated with the model number.

Installation Date Every sample Date filter was placed into sampler by the site
operator.

Pre-Sampling Comments When required Free form comments from site operator during
pre-sampling filter selection.

Post-Sampling

Site Operator Fina Every sample Initials of the site operator completing the
sampling run.

Removal Date Every sample Date filter taken by the site operator from the
monitor for transport from the field.

Removd Time Every sample Time in military units that filter was removed
from monitor.

Ambient Temp. See Comment Datafield to determine whether the sample was
maintained at ambient temperature from removal
through transport. If this datafield isnot
entered, the next field (4°C) must be.

4°C See Comment Datafield to determine whether the sample was
maintained at the 4°C temperature from removal
through transport. If this datafield is not
entered, the previous field (Ambient Temp.)
must be. Also if shipped next day air thisfield
must be checked.

Filter Integrity flag Every sample VFI- Void Filter Integrity
GFI-Good Filter Integrity

Sampler Flags Every sample Other field qualifier flags
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TableY.12.0.1
Parameter List (cont.)
Parameter Frequency Comment
Free Form Notes As needed Free form notes about sample recovery
activity.
Shipping Infor mation
Delivered by Operator: See Comment Datafield to determine whether the  sampleson

the C-O-C sheet were delivered to the receiving
facility by thesite operator . If thisdatafieldis
not entered, the following field (2nd party) must
be.

Delivered by 2nd Party: See Comment Datafield to determine whether the samples on
the C-O-C sheet were delivered to the receiving
facility by a next day carrier. If thisdatafieldis
not entered, the previous field (Delivered by
Operator) must be.

Filter Receipt
Date/Time Received Every Sample Date/Timefilter received at the Lab
Filter (Box) Min. Temp. Filter Box Temp. in celsius of min. temperature from

max/min thermometer

Archived See Comment Datafield to determine whether the filters were
placed into cold storage at the receiving facility
prior to transport to weighing lab (weekend
delivery). If thisdatafield is not entered, the
next field (Sent to lab) must be.

Sentto Lab See Comment Datafield to determine whether the sample
was delivered to the weighing laboratory the
day it wasreceived. If thisdatafield isnot
entered, the previous field (Archived) must
be.

Free Form Notes Asneeded Free form notes about sample receipt
activity, including shipping integrity

Y.121 SAMPLE CUSTODY PROCEDURE

One of the mogt important vaues in the sample custody procedure is the unique filter 1D
number, illugtrated in Figure Y.12.0.3. Thefilter ID isan dpha-numeric value. Theinitiad
two dpha vaues identify the type of filter asbeing aPM fine (PF) filter. The next six
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digits represent a unique number. Thefilter ID will be generated by the laboratory
analyst at the time of preweighing.

Filter 1D

P F X X X X X X
Filter Type (-----Unique number-----)

Y.121.1

Y.121.2

FigureY.12.0.3
Filter ID

PRE-SAMPLING CUSTODY

The ARB’ s laboratory SOPs (Appendix B) define how the filters will be enumerated,
conditioned, weighed, placed into the protective shipping container, sealed with tape,
and distributed to the site operators. Filters must be used within 30 days of pre-
sampling weighing.

POST SAMPLING CUSTODY

The field sampling SOPs (Appendix E) specify the techniques for properly collecting
and handling the sample filters. Upon visiting the site:

1. Select the appropriate Filter Chain of Custody Record.

2. Removefilter cassette from the sampler. Briefly examine it to determine
appropriate filter integrity flag and place it into the protective container per SOPs
and seal with tape.

3. Place the protective container(s) into the shipping/transport container with the
appropriate temperature control devices.

4. Record “Post Sampling Filter Recovery Information” on the Filter Chain of
Custody Record.

Shipping Information:

Depending on the number of sitesto be serviced, the location of the sites, and the time
period from the end of sample collection, the site operator will either deliver the
sampleto the laboratory or ship it to the laboratory. If the mode of transportation isvia
ground transport, the site operator will record the appropriate information. Pre-
addressed mailing slips will be made available for site operators. Shipping
requirements include:

1. Bring the shipping/transport containers to the shipping vendor.
2. Fill out the remainder of the pre-addressed shipping labels.
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w

Photocopy the Filter Chain of Custody Recordsthat pertain to the shipment.

4. Place the photocopied recordsin a plagtic zip lock bag and includeit in one of the
shipping/trangport containers.

5. Sed dl shipping/transport containers per SOPs.

6. Thedgteoperator will takethe origind Filter Chain of Custody Records(s) and attach
the shipping labels to the records.

7. Thedte operator will contact the receiving laboratory of a shipment the day of the

shipment.

FILTER RECEIPT

If samples are transported to the laboratory by the Site operator, they will be delivered
directly to the PM2.5 weighing laboratory with the associated filter chain of custody
record(s). For samplesthat are transported by ground transport, they will be delivered to
the Shipping/Receiving Office. The Shipping/Receiving Office will:

1. Recelve shipping/transport container(s).

2. Upon receipt, remove the samples from the shipping container and place the samplesin
the Shipping/Recalving office freezer.

3. Immediately notify the ILS staff that a shipment has been received.

FILTER ARCHIVE

Once the PM 2.5 weighing laboratory receivesthe filter, they will use their raw data entry
sheets to log the samples back in from receiving and prepare them for post-sampling
weighing activities. These activities are included in the analytical SOPs (Element 13). The
laboratory technicians will take the filters out of the protective containers and the cassettes
and examine them for integrity, which will be marked on the data entry sheets. The samples
will be stored within the PM 2.5 weighing laboratory.

Upon completion of post-sampling weighing activities, the Filter Archiving Form

(Figure Y.12.3) will be used by the laboratory technicians to archive thefilter. Each filter will
be packaged according to the SOPs and stored in a box uniquely identified by Site ID and box
number. Sampleswill be archived in the |aboratory freezer for one year past the date of
collection. Prior to disposd, U.S. EPA Region IX will be notified of the ARB’ s intent to
dispose of thefilters.
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Y.13.0 ELEMENT 13- ANALYTICAL METHODS REQUIREMENTS
Y.13.1 PURPOSE/BACKGROUND

This method provides for gravimetric andyses of filters used in the Cdifornia ARB PM2.5
network. The net weight of asampleis caculated by subtracting the initid weight from the
find weight. Once caculated, the net weight can be used with the tota volume sampled
through afilter to caculate the ambient concentration for comparison to the daily and annud
NAAQS. Sincethe method is non-destructive, and due to possible interest in sample
composition, the filterswill be archived after find gravimetric anayses has occurred.

Y.13.2 PREPARATION OF SAMPLES

Upon delivery of approved 46.2 mm Teflon filters for usein the ARB network, the receipt
is documented and the filters stored in the conditioning/weighing room/laboratory. Storing
filtersin the |aboratory makes it eeser to maximize the amount of time available for
conditioning. Upon receipt, cases of filters will be labeled with the date of receipt, opened
one & atime and used completely before opening another case. All filtersin alot will be
used before a case containing another lot is opened. When more than one caseis available
to open, the“Firg In - First Out” rule will gpply. This meansthat the first case of filters
received isthe firgt case that will be used.

Filterswill be taken out of the case when there is enough room for more samplesin the
presampling weighing section of the filter conditioning storage compartment. Filterswill be
visudly inspected according to the FROM criteria to determine compliance. See Appendix B
for ingpection procedure for new shipments of filters. Filterswill then be stored in the

filter conditioning compartment for aminimum period of 24 hours. Filters will not be left out
for excessve periods of conditioning, Since some settling of dust is possible on thefilters

top sides.

Y.133 ANALYSISMETHOD

Y.13.3.1 ANALYTICAL EQUIPMENT AND METHOD

The andytica ingrument used for gravimetric andyssin the FROM or equivaent PM2.5
sampler method (gravimetric andyss) isthe microbaance. The ARB will use aSartorius
M3P and/or a Sartorius M5P microbaance, each of which has areadability* of 1 Fg and
arepeatability* of 1Fg (* equipment performance terms used by baance vendors to
characterize their equipment for purchase comparison purposes; see dso Appendix B).

Both microba ances are cdibrated yearly by a balance technician from Quality Control
Services under the service agreement between the ARB and Quality Control Services.
The gravimetric analyss method (Appendix B) conssts of information needed to establish
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and verify the continued acceptability of the set of primary and secondary mass reference
gandards and a new lot of filters, and to establish stable conditions in the weighing room.
The three main subparts cover presampling filter weighing (tare weight); postsampling
documentation and ingpection; and postsampling filter weighing (gross weight). The detalls
of the gravimetric andyss method can be found in the ARB microba ance standard
operating procedure (Appendix B).

CONDITIONING AND WEIGHING ROOM

The primary support facility for the PM2.5 network isthe filter conditioning and weighing
room/laboratory. Additiond facility spaceis dedicated for long term archiving of thefilter.
Thisweighing room/laboratory is used for both presampling and postsampling weighing of
each PM 2.5 filter sample. Specific requirements for environmenta control of the
condiitioning/weighing room laboratory are detailed in 40 CFR Part 50 Appendix L*

ENVIRONMENTAL CONTROL

The ARB weighing room facility is an environmentally controlled room with temperature
and humidity control. Temperature is controlled a a minimum from 20 to 23° C. Humidity
is controlled between 30 and 40% rdative humidity. Temperature and relative humidity are
measured and recorded continuoudy during equilibration. The balanceislocated on a
vibration free table and is protected from or located out of the path of any sources of drafts.
Filters are conditioned before both the pre- and post-sampling weighings. Filters must be
conditioned for at least 24 hoursto alow their weights to stabilize before being weighed.

INTERNAL QC AND CORRECTIVE ACTION FOR MEASUREMENT
SYSTEM

A QC notebook or database (with disk backups) containing QC datawill be maintained,
including microbaance calibration and maintenance information, routine internal QC checks
of mass reference standards and |aboratory and field filter blanks, and externd QA audits.
These data will duplicate data recorded on laboratory data forms but will consolidate them
50 that long-term trends can be identified. It is recommended that QC charts be maintained
on each microbalance and included in this notebook. These charts may dlow the discovery
of excess drift that could Signd an ingtrument mafunction.

At the beginning of each weighing session, after the andyst has completed zeroing and
cdibrating the microba ance and measuring the working standard, three laboratory filter
blanks established for the current filter lot are weighed. Filter blanks from the most recently
completed field blank study are dso weighed. After gpproximately every 10th filter
welighing, the andyst will reweigh one working standard. The microbaance is rezeroed as
necessary between each weighing. The working standard and blank measurements are
recorded in the laboratory QC notebook or database. If the working standard
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measurements differ from the certified vaues or the pre-sampling values by more than 3 g,
the working standard measurements will be repegated. If the blank measurements differ
from the presampling values by more than 15 g, the blank measurements will be repested.
If the two measurements gtill disagree, the Laboratory Manager will be contacted, who may
direct the andys to (1) reweigh some or dl of the previoudy weighed filters, (2) recertify
the working standard againgt the laboratory primary standard, (3) conduct minor, non-
invasive diagnostic and troubleshooting, and/or (4) arrange to have the original vendor or an
independent, authorized service technician troubleshoot or repair the microbalance.
Corrective action measures in the PM2.5 FROM system will be taken to ensure good
qudity data. Thereisthe potentid for many types of sampling and measurement system
corrective actions. Tables Y.13.0.1 (organized by laboratory support equipment) and
Y.13.0.2 (organized by laboratory support activity) list potential problems and corrective
actions needed to support awel run PM2.5 network. Filter weighing will be delayed until
corrective actions are satifactorily implemented.

TableY.13.0.1
Potentia Problems/Corrective Action for Laboratory Support Equipment
System Item Problem Action Notification
Weigh Room Humidity Out of Specification Check HVAC system | Lab Manager
Weigh Room Temperature Out of Specification Check HVAC system | Lab Manager
Balance Internal Cdlibration Unstable Redo and check Lab Manager
working standards
Baance Zero Unstable Redo and check for Lab Manager
drafts, sealed draft
guard
Balance Working Standards Out of Specification Check balance with Lab Manager
Primary standards
Baance Filter Weighing Unstable Check Lab Blank Document in Log
Filters Book
Table Y.13.0.2
Filter Preparation and Analysis Checks
Action if therequirementsare
Activity Method and frequency Requirements not met
Microbalance Resolution of 1 g, Obtain proper microbalance

Use

repeatability of 1 ug

Control of bal.
environment

Climate-controlled, draft-free
room or chamber or equivalent

Modify the environment
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Filter Preparation and Analysis Checks (cont.)

Action if therequirementsare

Activity Method and frequency Requirements not met
Use of Mass Working standards checked every | Standards up to 200 mg*, Obtain proper standards or
reference 3 to 6 months against |aboratory individual standard's tolerance forceps
standards primary standards less than 25 g, handle with
smooth, nonmetallic forceps
Filter handling Observe handling procedure Use powder-free gloves and Discard mishandled filter or old
smooth forceps. Replace ?!°Po | antistatic strip
antistatic strips every 6 months
Filter integrity Visually inspect each filter No pinholes, separation, chaff, | Discard defective filter
check loose material, discoloration, or
filter nonuniformity
Filter Write filter number on filter Make sure the numbers are Replace label or correct form
identification handling container, and on written legibly
laboratory dataformin
permanent ink
Presampling Determine the correct Check for stability of Revise equilibration conditions
filter equilibration conditions and laboratory blank filter weights. | and period. Repeat equilibration
equilibration period (at least 24 hours) for each | Weight changes must be <15 ug
new lot of filters. Observe and before and after equilibration
record the equilibration chamber Mean relative humidity
relative humidity and between 30 and 40 percent,
temperature; enter to lab data with avariability of
form. not more than +5 percent
standard deviation over 24 hours.
Mean temperature will
be held between 20 and 23 EC,
with avariability of not more
than £2 EC standard deviation
over 24 hours.
Initial filter Observe all weighing procedures. Neutralize electrostatic charge Repeat weighing
weighing Perform all QC checks on filters. Wait long enough so
that the balance indicates a
stable reading.
Internal QC After every tenth filter, reweigh The working standard Flag values for validation

one of the two working
standards. Weigh three laboratory
filter blanks. Reweigh at least one
duplicate filter with each sample
batch (duplicate weighing).

measurements must agree to
within 3 pg of the certified
vaues. The blank and
duplicate measurements must
agree to within 15 pg.

activities.
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TableY.13.0.2
Filter Preparation and Analysis Checks (cont.)

Action if therequirementsare
Activity Method and frequency Requirements not met

Postsampling Examine the filter and field data No damage to filter. Field data Notify Lab Manager. Void
inspection, sheet for correct and complete sheet complete. Sampler sample.

documentation, | entries. If samplewas shippedin | worked OK.
and verification | acooled container, verify that
low temperature was maintai ned.

Postsampling Equilibrate filters for at least 24 Mean relative humidity Repeat equilibration
filter hours. Must bewithin + 5% RH | between 30 and 40 percent,
equilibration of pre-sampling weighing with avariability of not more

conditions. than +5 percent standard

deviation over 24 hours. Mean
temperature will be held
between 20 and 23 EC, with a
variability of not more than
+2 EC standard deviation over
24 hours.

Postsampling Observe al weighing procedures. Neutralize electrostatic charge Repeat weighing
filter weighing Perform all QC checks. on filters. Wait 30 seconds
after balance indicates a stable
reading before recording data.

*For the following 3 reasons, the multipoint calibration for this method will be zero, 100, and 200 mg: 1) the required sample
collection filters weigh between 100 and 200 mg; 2) the anticipated range of sample loadings for the 24-hour sample period is
rarely going to be more than afew 100Fg; and 3) the lowest, commercially available check weights that are certified according to
nationally accepted standards are only in the single milligram range. Since the critical weight is not the absol ute unloaded or
loaded filter weight, but the difference between the two, the lack of microgram standard check weightsis not considered cause for
concern about data quality, as long as proper weighing procedure precautions are taken for controlling contamination, or other
sources of mass variation in the procedure (see SOP in Appendix B).

Y.13.5 FILTER SAMPLE CONTAMINATION PREVENTION, PRESERVATION,
AND HOLDING TIME REQUIREMENTS

This dement details the requirements needed to prevent and protect the filter sample from
contamination, the volume of air to be sampled, temperature preservetion requirements, and
the permissible holding times to ensure againgt degradation of sample integrity.

Y.135.1 SAMPLE CONTAMINATION PREVENTION

The andytica support component of the PM2.5 network has rigid requirements for
preventing sample contamination. Filters are equilibrated/conditioned and stored in the
same room where they are weighed. Filters are only contacted with the use of smooth,
nonserrated forceps. Upon determination of its presampling weight, thefilter is placed inits
cassette and then placed in a protective petri dish. The petri dishis labeled with aunique
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identifying number. Thefilter is never removed from the filter cassette outside of the
weigh room, as damage may result to the 46.2 mm teflon filter.

SAMPLE VOLUME

The volume of air to be sampled is specified in 40 CFR Part 50. The sampling flow
rateis 16.67 LPM. Total sample of air collected will be 24 cubic meters, based upon a
24-hour sample.

TEMPERATURE PRESERVATION REQUIREMENTS

The temperature requirements of the PM2.5 network are explicitly detailed in 40 CFR
Part 50. In the weighing room laboratory, the filters must be conditioned for a
minimum of 24 hours prior to pre-weighing; athough alonger period of conditioning
may be required. The weighing room |laboratory temperature must be maintained
between 20 and 23°C, with no more than a +/- 2°C standard deviation change over the
24-hour period prior to weighing the filters. During transport from the weighing room
to the sample location, there are no specific requirements for temperature control;
however, the filters will be located in their protective container and excessive heat
avoided. Temperature requirements for the sampling and postsampling periods are
detailed in 40 CFR Part 50, Appendix L Section 7.4.10. These requirements state that
the temperature of the filter cassette during sampler operation and in the period from
the end of sampling to the time of sample recovery shall not exceed that of the ambient
temperature by more than 5°C for more than 30 minutes.

The specifics of temperature preservation requirements are clearly detailed in 40 CFR
Part 50, Appendix L*. These requirements pertain to both sample media before
collection and both the sample media and sampl e after a sample has been collected.
Additionally, during the sample collection, there are requirements for temperature
control. The temperature requirements are detailed in Table Y.13.0.3.

TableY.13.0.3
Temperature Reguirements

Item Temperature Requirement Reference

Weighing Room 20 - 23°C 40 CFR Part 50, Appendix L,

Section 8.2.1

Preweighed Filter +/- 2°C standard deviation for 40 CFR Part 50, Appendix L,

24 hours prior to weighing Section 8.2.2

Filter Temperature Control No more than 5°C above ambient 40 CFR Part 50, Appendix L,
during sampling and until temperature. Section 7.4.10
recovery

Post Sample Transport < 25°C if weighed within 10 daysor | 40 CFR Part 50, Appendix L,

< 4°C if weighed within 30 days Section 8.3.6
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Y.13.54 PERMISSIBLE HOLDING TIMES

The permissble holding times for the PM2.5 sample are clearly detailed in both
40 CFR Part 50* and the U.S. EPA QA Guidance Document 2.122. A summary of these
holding times are provided in Table 11.0.6 in Element 11.5.4.

References

The following documents were utilized in the development of this dement:

1 U.S. EPA (19974) Nationa Ambient Air Quaity Standards for Particulate Matter - Find Rule
40 CFR Part 50. Federa Register, 62(138): 38651-38760. July 18, 1997.

2. U.S. EPA Quality Assurance Guidance Document 2.12: Monitoring PM2.5 in Ambient
Air Using Designated Reference or Class | Equivdent Methods. March 1988.
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Y.140 ELEMENT 14- QUALITY CONTROL REQUIREMENTS

To assure the quality of data from air monitoring measurements, two distinct and
important interrelated functions must be performed. One function is the control of the
measurement process through broad quality assurance activities, such as establishing
policies and procedures, developing data quality objectives, assigning roles and
responsibilities, conducting oversight and reviews, and implementing corrective
actions. The other function is the control of the measurement process through the
implementation of specific quality control procedures, such as audits, calibrations,
checks, replicates, routine self-assessments, etc. In general, the greater the control of a
given monitoring system, the better will be the resulting quality of the monitoring data.
Quality control (QC) isthe overall system of technical activities that measures the
attributes and
performance of a
process, item, or

Envih:nnﬂ_'l ental service aga| nst
Lty .
Assura noe defined standards to
b .
cality Contral | cavalty Assessrnents | Veflfy that they
—}|Tr‘aining Intermal =tandard P meet_ the stated
Feference Material ¥ requirements
Technical .
P Competence of Replicate Exter nal Standard established by the
A nalysis Measure merts L Reference Material | g— customer. Inthe
Good CMPAF) .
¥ Laboratory Imternal S n-going M Case of the Ambient
Practices (GBLP Inspections bl System Audit + Air Quallty
Sood Guality Contral P | Interlah Comparizons |q7 Monitoring
M teasurement Charts h Network QC
Practices (GhP) DRO/AMQ0 .
Agsessmant +— | activitiesare used to
Standard Operating ensure that
Procedures [SOF) i
— |Me‘twnr|-< Reviews |"_ measurement
b FF;F'EF FﬁtDaILI'FIEE and Mazs Anslveis uncertainty, as
bkt Laboratory | discussedin
—)l Proper Documertation Pre-certification Element 7. is
Figure 14.0.1 Quality control and guality assessment activities maintained within

acceptance criteria

for the attainment of
the DQO. Figure Y.14.0.1 represents a number of QC activities that help to evaluate
and control data quality for the PM2.5 program. Many of the activitiesin this figure
are implemented by the California ARB and are discussed in the appropriate sections
of this QAPP. The other activitiesin this figure are implemented by the U.S. EPA.



VolumeV
Section Y.14.0
Revison 1
October 30, 2001
Page 2 of 14

Y.14.1 QC PROCEDURES

Day-to-day quaity control isimplemented through the use of various check samples or
instruments that are used for comparison. The measurement quaity objectivestablesin
Element 7 contain a complete listing of these QC checks, as wdl as other requirements
for the PM2.5 Program. The procedures for implementing the QC checks areincluded
in the fidld and andytica methods (Elements 11 and 13, respectively). As

Figure Y.14.0.2 illustrates, various types of QC checks have been inserted at phases of
the data operation to assess and control measurement uncertainties. TablesY.14.0.1 and
Y .14.0.2 contain asummary of dl the field and laboratory QC checks. The following
information provides some additional descriptions of these QC activities, how they will
be used in the evauation process, and what corrective actions will be taken when they
do not meet acceptance criteria.

PM2.5 Quality Control Sampling Scheme

Laboratory _ Routine Collocated @ BLlabk Balance
. A . S | an Check
Pre- Field Weighing . Blank ample Sample ecks

) Field Flow Routine @ Collocated [i
Field Blank Check Sample Sample
Sampling : :

| Y
7
ample
I

Field Flow Routine Lab Balance
Labgratory_ ) Blank Check i | Sample Blank Checks
Post-Field Weighing + \

Meas. System Instrument Meas. System Meas. System Lab Balance
Contamination Accuracy Precision Bias Contamination Precision/Bias

Figure 14.0.2 PM 2.5 Quality control scheme



VolumeV

Section Y.14.0
Revision 1

October 30, 2001
Page 3 of 14

TableY.14.0.1
Field QC Checks
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TableY.14.0.2

Laboratory QC
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CALIBRATIONS

Calibration is the comparison of a measurement standard or instrument with another
standard or instrument to report, or eliminate by adjustment, any variation (deviation)
in the accuracy of the item being compared®. The purpose of calibration isto minimize
bias.

For PM2.5, calibration activities follow a two-step process:

1. Certifying the calibration standard and/or transfer standard against an authoritative
standard, and

2. Comparing the calibration standard and or transfer standard against the routine
sampling/analytical instruments.

Calibration requirements for the critical field and Iaboratory equipment are found in
Tables Y.14.0.1 and Y .14.0.2, respectively; the details of the calibration methods are
included in the calibration Element (Element 16) and in the field and laboratory
methods Elements (11 and 13, respectively).

BLANKS

Blank samples are used to determine contamination arising from principally four
sources. the environment from which the sample was collected/analyzed, the reagents
used in the analysis, the apparatus used, and the operator/analyst performing the data
operation. Three types of blanks will be implemented in the PM 2.5 Program:

Lot Blanks - ashipment of 46.2mm filterswill be periodically sent from U.S. EPA to
the ARB. Each shipment must be tested to determine the length of time it takes the
filtersto stabilize. Upon arrival of each shipment, three lot blanks will be randomly
selected from the shipment and be subjected to the conditioning/pre-sampling
weighing procedures. The blanks will be weighed daily for a minimum of five daysto
determine the length of time it takes to maintain a stable weight reading.

Field Blanks - provides an estimate of total measurement system contamination. By
comparing information from laboratory blanks against the field blanks, one can assess
contamination from field activities. Details of the use of the field blanks can be found
in field SOPs (Appendix E).

L ab Blanks - provides an estimate of contamination occurring at the weighing facility.
Details of the use of the lab blanks can be found in lab SOPs (Appendix B).

Lab Blank Evaluation -Three (3) lab blanks will be weighed in each weighing
session. Thefollowing statistics will be used for data eval uation purposes:
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Differencefor a Single Check (d) - The difference, d, for each check is caculated usng
Equation 1, where X represents the weight of the filter measured from its previous
weighing, and Y represents the weight of the filter measured from the current weighing
sesson.

d " *Y&X* Equation 1

Mean Difference for Baich (d,) - The mean difference d, for lab blanks within aweighing
session batch is calculated usng Equation 2, where d, through d,, represent individua
differences (caculated from Equation 1), and n represents the number of blanks in the
batch.

. dl % d2 % d3....dn Equaionz
n

Corrective Action- The acceptance criteriafor lab blanksis 15 Fg difference as
determined by Equation 1. However, the mean difference based upon the number of
blanks in each batch will be used for comparison againgt the acceptance criteria.  If the
mean difference of the laboratory blanksis greater than 15 Fg, then the laboratory balance
will be checked for proper operation and dl the lab blanksin the weighing session will be
reweighed. Prior to re-weighing, the laboratory balance will be checked for proper
operdtion. If the blank mean is till out of the acceptance criterig, dl samples within the
weighing sesson will be flagged with the appropriate flag, and efforts will be made to
determine the source of contamination. If the mean difference of the laboratory blanksis
greater than 20 Fg and 2 or more of the blanks were greeter than 15 Fg, the laboratory
weighing will stop until theissueis satisfactorily resolved. The laboratory andlyst will dert
the Laboratory Manager of the problem. The problem and solution will be reported and
appropriately filed under response and corrective action reports.

Lab blankswill be control charted (see Element 14.2). The batch difference calculation
(Equation 2) is used for control charting purposes.

Fidd Blank Evaluation

Field blanks will be weighed in the same weighing session as associated routine samples
from the ste. Thefollowing statistics will be generated for deta evaluation purposes:

Difference for a Single Check (d) - The difference, d, for each check is cdculated usng
Equation 1, where X representsthe origind weight of the filter and Y represents the filter
weight after transport to and from the monitoring Site including exposure in the sampler.
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d " *Y&X* Equation 1

Corrective Action- The acceptance criteriafor field blanksis 30 Fg difference as
determined by Equation 1. If thefield blank valueis out of the acceptance criteria, efforts
will be made to determine the source of contamination. In theory, field blanks should
contain more contamination than laboratory blanks. Therefore, if the field blanks are
outside of the criteriawhile the lab blanks are acceptable, weighing can continue on the next
batch of sampleswhile field contamination sources are investigated. The laboratory andyst
will dert the Laboratory Manager. The problem and solution will be reported and
appropriately filed under response and corrective action reports.

Field blanks will be control charted for each monitoring Ste (see Element 14.2). The
difference caculaion (Equation 1) is used for control charting purposes.

PRECISION CHECKS

Precison is the measure of mutua agreement among individua measurements of the same
property, usudly under prescribed smilar conditions. In order to meet the data quality
objectives for precison, the ARB must ensure the entire measurement process iswithin
datistical control. Two types of precison measurements will be made in the PM2.5
Program.

< Collocated monitoring
< Filter duplicates

Collocated Monitoring

In order to evauate total measurement precision, collocated monitoring will be
implemented, as referenced in 40 CFR. Therefore, every method designation will:

a. have 25% of the monitors collocated (values of .5 and greater round up).

b. haveat least 1 collocated monitor (if total number lessthan 4). The first collocated
monitor must be the FROM.

c. have 50% of the collocated monitors be FROM monitors and 50% must be the same

method designation. If thereisan odd number of collocated monitors required, biasin
favor of the FROM.

The location of these monitors is described in the * 1998 California Particulate Matter
Monitoring Network Description”, but it is anticipated that these steswill collect
concentrations around the NAAQS, or will be sites where higher concentrations are

expected.
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Evaluation of Collocated Data- Collocated measurement pairs are selected for
use in the precision calculations only when both measurements are above 6 pg/m’.
However, all collocated data will be reported to AIRS.

The following algorithms will be used to evaluate collocated data. These
algorithms are included in 40 CFR Part 58 Appendix A. The equation numbers in
40 CFR will also be utilized in this QAPP.

Per cent Differencefor a Single Check (d) - The percentage difference, d;, for
each check is calculated by using Equation 19, where X represents the
concentration produced from the primary sampler, and Y; represents the
concentration reported for the duplicate sampler.

S YitXi
d= (Yi+ Xi)I2 x100 Equation 19

Coefficient of Variation (CV) for a Single Check (CV;) - The coefficient of
variation, CV,, for each check is calculated by dividing the absolute value of the
percentage difference, d;, by the square root of two as shown in Equation 20.

di .
Cvi= % Equation 20

Precision of a Single Sampler - Quarterly Basis (CVjg) - For particulate
sampler |, the individual coefficients of variation (CV,q) during the quarter are
pooled using Equation 21, where nj g is the number of pairs of measurements from
collocated samplers during the quarter.

Equation 21

The 90 percent confidence limits for the single sampler=s CV are calculated using
Equations 22 and 23, where XZO_Oj,df and X20.95’df are the 0.05 and 0.95 quantiles of
the chi-square (x*) distribution with n;j q degrees of freedom.
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Lower Confidence Limit=CV ; Zn L4 Equation 22
0.95.n, ,
Upper Confidence Limit=CV ; , an’q Equation 23
0.05,n; ,

Precision of a Single Sampler - Annual Basis - For particulate sampler j, the
individual coefficients of variation, CV;, produced during the calendar year are pooled
using Equation 21, where #; is the number of checks made during the calendar year.
The 90 percent confidence limits for the single sampler’s CV are calculated using
Equations 22 and 23, where X20,05,df and X20.95’df are the 0.05 and 0.95 quantiles of the
chi-square (x%) distribution with n; degrees of freedom.

Corrective Action: Single Monitor - The precision data quality objective of 10%
coefficient of variation (CV) is based upon the evaluation of three years of collocated
precision data. The goal is to ensure that precision is maintained at this level.
Therefore, precision estimates for a single pair of collocated instruments, or even for a
quarter, may be greater than 10%, while the 3-year average is less than or equal to
10%. Therefore, single collocated pairs with values >10% will be flagged and
reweighed. If the value remains between 10-20%, the field technician will be alerted
to the problem. If the CV is greater than 20%CV for both the initial and reweigh, all
the primary sampler data will be flagged from the last precision check and corrective
action will be initiated. Paired CVs and percent differences will be control charted to
determine trends (Element 14.2). The laboratory technician will alert the Laboratory
Manager of the problem. The problem and solution will be reported and
appropriately filed under response and corrective action reports.

Corrective Action: Quarter - Usually, corrective action will be initiated and
imprecision rectified before a quarter’s worth of data fail to meet 10% CV. However,
in the case where the quarter’s CV is greater than 20%, the routine data for that
monitor for that quarter will be flagged. The problem and solution will be reported
and appropriately filed under response and corrective action reports.

Duplicate Laboratory Measurements - During laboratory pre-weighing and post-
weighing sessions, a routine filter from the sampling batch will be selected for a second
weighing. Equations 1 and 2 will be used to generate this information. The difference
among the weights of these two filters must be less than 15 Fg. If this criterium is not met,
the pair of values will be flagged. Failure may be due to transcription errors, microbalance
malfunction, or that the routine samples have not reached equilibrium. Other QC checks
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(balance standards and lab blanks) will eiminate microbaance mafunction. If the duplicate
does not meet the criterium, a second routine sample will be selected and reweighed as a
second duplicate check. If this second check fails the acceptance criteria and the
possibility of baance mafunction and transcription errors have been iminated, al samples
in the batch will be equilibrated for another 24 hours and reweighed. Corrective actions
will continue until duplicate weights for the batch meet acceptance criteria

ACCURACY OR BIAS CHECKS

Accuracy is defined as the degree of agreement between an observed value and an
accepted reference value. Four accuracy checks are implemented in the PM 2.5 program:

Collocated monitors

How rate audits

Balance checks

FROM performance evauations

N N NN

Collocated Monitors - Although the collocated monitors are primarily used for evauating
and contralling precision, they can be used to determine accuracy or bias. By usng
Equation 19 to determine percent difference, one can track trends or bias between the two
ingruments without knowing which insrument is producing the “true’ value.  Use of the
FROM performance eva uation information (discussed below) in conjunction with
collocation data should help improve the quality of data

Corrective Action - The percent difference of the paired values will be control charted to
determinetrends. If it gppearsthat thereisadatigticaly significant bias (> 10% at the 90%
confidence level) between the pairs, corrective action will beinitiated. The processwill
include diminating uncertainties that may be occurring at filter handling, transport, and
laboratory stages, in order to determine that the biasistruly at the insrument. Corrective
actions at the ingrument will include multi-point temperature, pressure, and flow rate
checks, aswell as complete maintenance activities. Additional corrective action could
include arequest for vendor servicing or arequest for Region IX to implement a FROM
performance eva uation.

Flow Rate Audits - Sincethe ARB will be implementing manud in lieu of continuous
sampling devices, we will implement aflow rate audit every year (THE ARB HAS
ASKED U.S. EPA FOR A WAIVER TO THE QUARTERLY FLOW RATE
AUDIT REQUIREMENT--SEE TABLE Y.14.0.1). Detailsof theimplementation
agpects of the audit are included in Element 11. The audit is made by measuring the
andyzer's norma operating flow rate using a certified flow rate transfer sandard. The flow
rate sandard used for auditing will not be the same flow rate standard used to calibrate the
anadyzer. However, both the cdlibration standard and the audit standard may be referenced
to the same primary flow rate or volume standard. The ARB will report the audit (actud)
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flow rate and the corresponding flow rate indicated or assumed by the sampler. The
procedures used to cal culate measurement uncertainty are described below.

Accuracy of a Single Sampler - Single Check (Quarterly) Basis (d,) - The percentage

difference (d;) for asngle flow rate audit | is cdculated usng Equation 13, where X,
represents the audit standard flow rate (known) and Y; represents the indicated flow rate.

d " —/—1 x 100 Equation 13

Bias of a Single Sampler - Annual Basis (D;) - For anindividud particulate sasmpler j,
the average (D;) of the individual percentage differences (d;) during the calendar yeer is
caculated using Equation 14, where ny isthe number of individua percentage differences
produced for sampler j during the calendar year.

n.

D=L« =g Equation 14
n
j

j i
) i"1

Biasfor Each U.S. EPA Federal Reference and Equivalent Method Designation
Employed by the ARB - Quarterly Basis (Dy o) - For method designation k used by the
reporting organization, quarter q's Sngle sampler percentage differences (d;) are averaged
using Equation 16, where n, , is the number of individua percentage differences produced
for method designation k in quarter q.

1 Mg .
D " — x "d Equation 16
k,q n ivq i

k,q !

Corrective Action - The sngle sampler accuracy requirement is +4% of the audit transfer
standard and +5% of design flow rate. If the audit violates the acceptance criteria, the
sample operator will check the sampling instrument for internal and externd lesks, ensure
that temperature and pressure are within acceptable ranges, and verify the flow rate. A
reaudit will be scheduled. If the audit is till unacceptable, a multi-point caibration followed
by a one-point verification isrequired. Routine data, back to an acceptable audit or the
most recent multi-point calibration, will be flagged and reviewed to determine vaidity (see
Element 23). In addition, one would expect that the flow rate calibration verification
checks that will be conducted every five sampling events (see Element 16) would indicate a
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drift towards unacceptable accuracy. If areview of the flow rate cdlibration verification
check data does not show a problem, thereis a potentia that one or both of the flow rate
standards need to be recertified.

Balance Checks - Baance checks are frequent checks of the baance working standards
(100 and 200 mg standards) against the balance to ensure that the balance is within
acceptance criteria throughout the pre- and postsampling weighing sessons. The ARB will
use ASTM class 1 weights for its primary and secondary (working) standards. Both
working standards will be measured at the beginning and end of the sample batch and one
standard will be sdected for a measure after every 10 filters. Baance check samples will be
controlled charted (see Table Y.14.0.3).

Balance Check Evaluation - The following agorithm will be used to evauate the baance
checks:

Differencefor a Single Check (d,) - The difference, d,, for each check is calculated
using Equation 3, where X represents the certified mass weight and Y represents the
reported weight .

d, * Y&X Equation 3

Corrective Action - The difference among the reported weight and the certified weight
must be < 3Fg. Sincethisisthefirst check before any pre- or postsampling weighings, if
the acceptance criteriais not met, corrective action will be initiated. Corrective action may
be as smple as dlowing the baance to perform interna cdibrations or to sufficiently warm-
up, which may require checking the bal ance weights a number of times. 1f the acceptance
criteriais qill not met, the laboratory technician will be required to verify the working
sandards to the primary sandards. Findly, if it is established that the baance does not
meet acceptance criteria for both the working and primary standards, and other
troubleshooting techniques fall, the Quality Control Services service technician (see
Element 15) will be caled to perform corrective action.

If the balance check fails acceptance criteria during arun, the ten filters weighed prior to
the fallure will be rerun. 1If the balance check continuesto fail, troubleshooting, as discussed
above, will beinitiated. The vaues of the ten samples weighed prior to the failure will be
recorded and flagged, but will remain with the unweighed samplesin the batch to be
reweighed when the bal ance meets the acceptance criteria. The data acquisition system will
flag any baance check outside the acceptance criteria as code 9984.
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FROM Performance Evaluation - The Federal Reference Method (FROM)
Performance Evaluation is a quality assurance activity which will be used to evaluate
measurement system bias of the PM2.5 monitoring network. The pertinent
regulations for this performance evaluation are found in 40 CFR Part 58, Appendix A,
section 3.5.3%. The strategy is to collocate a portable FROM PM2.5 air sampling
instrument with an established routine air monitoring site, operate both monitors in
exactly the same manner, and then compare the results of this instrument against the
routine sampler at the site. The U.S. EPA will be implementing this program and will
inform the ARB when an evaluation will be conducted. The evaluation will be
conducted on a regularly scheduled sampling day and the filters from the evaluation
instrument will be sent to a national laboratory in Region 10 for measurement. The
comparison of data will be accomplished by U.S. EPA personnel using the Aerometric
Information Retrieval System (AIRS) data base. It must be noted that the
performance evaluation is an estimate of the uncertainty of the measurement system
and not the instrument. Therefore, biases may be attributed to sample handling,
transportation, and laboratory activities, as well as to the instrument. The statistics
used in the assessment are included in 40 CFR Part 58°.

Corrective Action - The U.S. EPA will notify the ARB of the evaluation results
within 10 days of sampling. The bias acceptance criteria for the data comparison is
+10%. If it appears that there is a bias, corrective action will be initiated. The process
will include an attempt to determine at what data collection phase(s) the majority of
the measurement errors are occurring. This may require that Region IX conduct
additional FROM performance evaluations to troubleshoot the process.

SAMPLE BATCHING

In order to ensure that the ARB can review all types of QC samples within a weighing
session, the ARB will use the concept of sample batches. A batch of samples will
consist of all routine and QC sample filters weighed in the laboratory on any given
day. QC samples will be interspersed within the batch in order to provide data quality
information throughout the batch weighing session.

CONTROL CHARTS

Control charts will be used extensively by the ARB. They provide a graphical means
of determining whether various phases of the measurement process are in statistical
control. The ARB will utilize property charts which graph single measurements of a
standard or a mean of several measurements. The ARB will also develop precision
charts which utilize the standard deviation of the measurement process.

Table Y.14.0.3 indicates which QC samples will be control charted. The control
charts will be utilized as an “early warning system” to evaluate trends in precision and
bias. They will be appropriately filed and archived.
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TableY.14.0.3
Control Charts
QC Check Plotting technique
Flow rate calibration verification check | single values plotted
Lab/Field Blanks mean value of each batch
Flow rate audit single values plotted
Balance check mean value of each batch
Collocated monitoring pairs Percent difference each pair charted by site,
coefficient of variation each pair,
coefficient of variation of all sites per quarter.

References
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ELEMENT 15- INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND
MAINTENANCE REQUIREMENTS

PURPOSE/BACKGROUND

The purpose of this dement in the California ARB QAPP isto discuss the procedures used
to verify that al insruments and equipment are maintained in sound operating condition and
are capable of operating at acceptable performance levels. All instrument ingpection and
mai ntenance activities are documented in the ARB’ s laboratory and field operations SOPs

(Appendix B and Appendix E, respectively).
TESTING

All PM25 samplers used in the ARB PM2.5 Ambient Air Quaity Monitoring Network will
be designated federa reference methods (FRM) that have been certified as such by

U.S. EPA. Therefore, they are assumed to be of sufficient qudity for the data collection
operation. Testing of such equipment is accomplished by U.S. EPA through the
procedures described in 40 CFR Part 50. Prior to field ingtdlation, ARB will assemble
and run the samplers at the acceptance laboratory, adhering to the Acceptance Test
procedure in Appendix E. Thefield operators will perform externd and internal lesk
checks and temperature, pressure and flow rate multi-point verification checks. If any of
these checks are out of specification (see Table Y.14.0.1), the ARB will contact the
vendor for initid corrective action. Onceingdled at the Ste, the field operators will run the
tests mentioned above. If the sampling instrument meets the acceptance criteria, it will be
assumed to be operating properly. These testswill be properly documented and filed as
indicaed in  Element 9.

INSPECTION

Ingpection of various equipment and components is provided here. Inspections are
subdivided into two Elements. one pertaining to weigh room laboratory issues, and one
asociated with fidd activities.

INSPECTION IN WEIGH ROOM LABORATORY

There are saverd items that need routine ingpection in the weigh room |aboratory.
Table Y.15.0.1 detail s the items to inspect and how to appropriately document the inspection.
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TableY.15.0.1
Inspectionsin the Weigh Room L aboratory
Item I nspection I nspection Action if Item Fails Inspection Documentation
Frequency Parameter Requirement
Weigh room Daily 20-23°C 1) Check HVAC System 1) Document in weigh room log book
Temperature
2) Cal (13" & T Venture) P) Notify Lab Manager
Weigh Room Daily 30 - 40 %RH 1) Check HVAC System 1) Document in weigh room log book
Humidity
2) Cal (13" & T Venture) P) Notify Lab Manager
Dust in Weigh Monthly Visually inspect Clean Weigh Room Document in Weigh Room log book
Room
Y.15.3.2 INSPECTION OF FIELD ITEMS
There are severd items to inspect in the field before and after aPM 2.5 sample has been
taken. Table Y.15.0.2 details the ingpections performed in the field before and after
samples are taken.
TableY.15.0.2
Inspections of Field Items
Item I nspection I nspection Action if Item Fails Documentation
Freguency Parameter I nspection Requirement
Sample downtube Every sitevisit Visible particulate Cleanwithacleandry | Document inlog book

cloth

WINS Impactor well | Every sitevisit “Cone” shape of Replace impactor well | Document in log book
particulate on (including new
impactor well impactor oil)
Rain collector Every sitevisit >1/3 full Empty Document in log book
O-rings Every sitevisit Any damage Replace Document in log book
Filter Cassettes After each samplerun | Visible particulate Check downtube and Document in log book
WINS impactor
Cassette Sedls Each sample Clean and smooth Clean withacleandry | Document when
cloth, or replace as replaced
needed
In-linefilter Every 6 months L oaded particul ate Replace Document in log book
Battery Every 6 months Decreasein voltage Replace Document in log book
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MAINTENANCE

There are many items that need maintenance atention in the PM2.5 network. This Element
describes those items according to whether they are weigh room items or field items.

WEIGH ROOM MAINTENANCE ITEMS

The successful execution of a preventive maintenance program for the weigh room
[aboratory will go along way towards the success of the entire PM2.5 program. In the
Cdifornia ARB PM2.5 network, weigh room laboratory preventive maintenance is handled
through the use of two contractors. The building owner, 13" & T Venture, has a contract
to take care of dl preventive maintenance associated with the heating, ventilation, and air
conditioning sysem (HVAC). Additiondly, 13 & T Venture can be paged for all
emergencies pertaining to the weigh room laboratory HVAC system. Preventive
maintenance for the microbaance is performed by the Quality Control Services service
technician. Preventive maintenance for the microbalance is scheduled to occur &t initial set-
up and every 12 months thereafter. In the event that there is a problem with the
microbalance that cannot be resolved by ARB g&ff, the Quality Control Services service
technician can be paged. The sarvice technician will dso have aworking micro-bdancein
his’her possesson that will be loaned to ARB in case that the ARB’ s microbalance cannot
be repaired on-site. Service contracts with both 13" & T Venture and Quality Control
Services are expected to be renewed each year. In the event either company’ s service
agreement is not renewed, a new service provider will be sdlected and contract put in
place. The fallowing table details the weigh room maintenance items, how frequently they
will be replaced, and who will be responsible for performing the maintenance.

TableY.15.0.3
Preventive Maintenance in Weigh Room L aboratories

Item M aintenance Frequency Responsible Party

Multi-point Microbalance Quality Control Services
mai ntenance Yearly
cdibration Yealy

Polonium strip replacement 6 Months Balance Room Analysts

standards

Comparison of NIST Standardsto Yearly Quality Control Services
laboratory working and primary

Cleaning weigh room Monthly Balance Room Analysts

HVAC air filter replacement Monthly 13" & T Venture
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TableY.15.0.3
Preventive Maintenance in Weigh Room Laboratories (cont.)

Clean sticky floor mat 6 Months Balance Room Analysts
(just outside weigh room)

HVAC system preventive Yearly 13" & T Venture

maintenance

Computer Back-up Weekly LIMS/LAN support personnel
Computer Virus Check Weekly LIMS/LAN support personnel
Computer system preventive Yearly LIMS/LAN support personnel

maintenance (clean out old files,
compress hardrive, inspect)

Y.15.4.2 FEIELD MAINTENANCE ITEMS

There are many items associated with appropriate preventive maintenance of a successful
field program. Table Y.15.0.4 details the appropriate maintenance checks of the PM2.5
samplers and their frequency.

TableY.15.04
Preventive Maintenance of FHdd ltems

Item Maintenance Frequency L ocation Maintenance Performed

Clean WINS PM2.5 Impactor Every 5 sample episodes At Lab/Office

Clean PM10 Inlet Monthly At Site

Inspect Filter Cassettes Each run AtLab

Replace In-line filter 6 Months At Site

Inspect Air Screens (under sampler’s 6 Months At Site

rain hood)

Clean filter holding area, internal and Monthly At Site

external

Sample Pump Rebuild Every 10,000 hours of operation AtLab
References
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ELEMENT 16 - INSTRUMENT CALIBRATION AND FREQUENCY
INSTRUMENTATION REQUIRING CALIBRATION

MASSANALYSISBY GRAVIMETRY-LABORATORY MICROBALANCE

The laboratory support for the Cdifornia ARB includes cdibration of the Sartorius M3P
and Sartorius M5P microbalances. Asindicated in Element 13, the balances are
cdibrated (and mass standard check weights recertified) once ayear under a service
agreement. The service technician performs routine maintenance and makes any baance
response adjustments that the calibration shows to be necessary. During the visit by the
sarvice technician, both the in-house primary and secondary (working) sandards are
checked againgt the service technician’ s sandards to ensure acceptability. All of these
actions are documented in the service technician’ s report, a copy of which is provided to
the laboratory manager, which after review, is gppropriately filed (see Element 9).

FLOW RATE-STANDARDS L ABORATORY

The ARB Standards L aboratory support performs the comparison of the flow rate transfer
standard to a NI ST-traceable primary flow rate standard, and once every three years,
sends the primary standard to NIST for recertification. Thefield personnel chose adry gas
meter (DGM) for field calibrations of the Andersen Sequential Sampler and a mass flow
meter (MFM) for field calibrations of the R& P Air Sampler. The Vol-O-Flow has been
chosen for flow rate verifications of the flow rates of the network samplers. Thistype of
device has the advantage of providing volumetric flow rate vaues directly, without requiring
conversion from mass flow measurements, temperature, pressure, or water vapor
corrections. In addition, the mercury-sed piston flowmeter will be used in the Standards
Laboratory as aprimary sandard, where the absence of wind and rdatively low humidity
will have less negative effect on flowmeter performance.

Upon initid receipt of any new, repaired, or replaced PM 2.5 sampler, field support staff
will perform amultipoint flow rate calibration verification on the sampler flow rate to
determineif initial performance is acceptable. Once sampler flow rates are accepted, the
fied personnd performs the calibration and verifications at the frequency specified in
Element 14. The Standards Laboratory directly performs or arranges to have another party
perform the tests needed to recertify the ARB’ s stlandards.

SAMPLER TEMPERATURE, PRESSURE, TIME SENSORS-STANDARDS
LABORATORY

The Standards L aboratory arranges support for the field calibration of temperature and
pressure sensors by preparing and lab testing the temperature comparison apparatus.
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A dationary mercury manometer in the Standards Laboratory is used as a primary standard
to cdlibrate the eectronic aneroid barometers that go out in the field as trandfer standards.

The Standards L aboratory has also arranged with the NIST® Time cdibration servicein
Boulder, Colorado, to verify the time on a centra lab time device (a specified computer), to
which other lab and fidd devices, including the volumetric flow meter and FRM samplers,

are compared.

Y.16.1.4 FHELD

Asindicated in Y.16.1.3, the following cdibrations are performed in the fidd:

< cdibration of DGM and MFM in FRM samplers againg the working standards of

DGM and MFM, respectively

< cdlibration of sampler temperature and pressure sensors againgt the working
temperature standard and working pressure standard

< activation temperature of irreversible thermometer indicators, normaly located in the
coolersin which filters are trangported to and from the sampler in the fied, will be
verified every sx months during semiannud calibration procedures. Activation
temperature will be compared to working temperature standard aong with Micro 8000
temperature sensor and data logger, which is used on &t least a quarterly schedule for

QA/QC.

The fidd equipment and cdlibration ingruments will follow the cdlibration and
recertification schedule aslisted in Table Y.16.0.1.

TableY.16.0.1
Feld Equipment Cdibration/Certification Schedule

Instrument

Frequency

Andersen Sequential Sampler
Dry Gas Meter

Ambient Temperature Sensor
Filter Temperature Sensor
Carousel Temperature Sensor
DGM Temperature Sensor
Ambient Pressure Sensor

Biannual (every 6 months) or if verification check fails
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TableY.16.0.1
Field Equipment Calibration/Certification Schedule (cont.)

R& P Single Filter Sampler Biannud or if verification check fails
Mass Flow Meter “
Ambient Temperature Sensor
Filter Temperature Sensor
Ambient Pressure Sensor

Calibration Standard DGM Biannua
Cadlibration Standard MFM Every 3 months
Calibration Standard Temperature Sensor Annua
Calibration Standard Tegam (Temperature Calibrator Annua

for Andersen)

Calibration Standard Pressure Sensor Annua

Flow Rate Verification Standard (\Vol-O-Flow) Annua
Temperature Verification Standard Annua

Pressure Verification Standard Annual
Clock/Timer Verification Standard N/A

Y.16.2 CALIBRATION METHODS

Y.16.21 LABORATORY-GRAVIMETRIC (MASS) CALIBRATION

The cdibration and QC (verification) checks of the microbalance are addressed in
Elements 13.3 and Y.16.1.1 and Appendix B of this QAPP. For the following 3 reasons,
the multipoint cdibration for this method will be 0, 200 and 200 mg: 1) the required sample
collection filters weigh between 100 and 200 mg; 2) the anticipated range of sample
loadings for the 24-hour sample period is rarely going to be more than afew 100 Fgs, and
3) the lowest, commercidly available check weights that are certified according to
nationdly accepted standards are only in the single milligram range. Since the critica weight
is not the absolute unloaded or loaded filter weight, but the difference between the two, the
lack of microgram standard check weights is not considered cause for concern about data
quaity, aslong as proper weighing procedure precautions are taken for controlling
contamination or other sources of mass variation in the procedure (see SOPin

Appendix B).

Y.16.2.2 LABORATORY (AND FIELD)-FLOW CALIBRATION

Monthly Maintenance QC Checksheets will be submitted to the Air Monitoring managers
monthly to ensure QA/QC checks are being performed per scheduled frequencieslisted in
Tables 6-4 and 7-4 in Elements 6 and 7, respectively.
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Method Summary: After equilibrating the calibration device to the ambient conditions of
the sampler, indal afilter cassatte containing an unused 46.2 mm filter in the sampler. After
removing the inlet from the sampler, connect the flow cdibration device on the sampler
down tube. If the sampler has not been calibrated before, or if the previous cdibration was
not acceptable, perform aleak check according to the manufacturer’ s operationa
ingruction manud, which isincorporated into the ARB SOP in Appendix E.

Otherwise, place the sampler in calibration mode and perform a three-point
cdibration/verification or aone-point flow rate verification. The field aff will only perform
alesk check after cdibration or if verification is outsde of the acceptance criteria

Following the cdibration or verification, turn off the sampler pump, remove the filter
cassette from the filter cassette holder, remove the flow rate cdibration device, (and

flow adaptor deviceif gpplicable), and replace the sampler inlet. If the flow rateis
determined to be outside of the required target flow rate, attempt to determine possible
causes by minor diagnostic and trouble shooting techniques (e.g., leak checks), including
those listed in the manufacturer’ s operating ingtruction manua. Do not atempt field repairs
or flow rate adjustments.

SAMPLER TEMPERATURE CALIBRATION PROCEDURE

Both the ambient air and filter temperature sensors will be cdibrated once per year.

The ambient air sensor is located insde the shielded fixture on the outside of the PM2.5
sampler and is easy to unfasten and remove for comparison to atransfer standard for
temperature. The three-point verification/cdibration will be conducted at the field Site.

The filter temperature sensor islocated in the (open) space just below the filter cassette. It
is threeded through the wals of the filter cassette holding assembly section of the sampler
and removad of plastic or metd fittingsis required to remove the sensor and its associated
wiring. 1t may be difficult to cdibrate this sensor in the fiddd. Be careful when removing the
filter temperature sensor; do not gdl the fittings, Snce this could start an internd leak after
theingdlation. A sampler leak check must be performed after reingtalation of thefilter
temperature sensor.

Severd sepsto follow in cdibrating the ambient air temperature sensor are given in the
SOPin Appendix E and in the following summary. Refer to the operator’ singruction
manua for sampler-specific procedures and ingtructions.

Remove the ambient temperature sensor from the radiation shield. Prepare a convenient
container (an insulated vacuum wide mouth thermos bottle) for the hot temperature water
bath, ambient temperature water bath, and the ice durry bath. Wrap the sensor(s) and a
thermometer together with rubber band, ensure that dl the probes are a the same leve.
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Prepare the ambient or ice durry solution according to the SOP in Appendix E. Immerse
the sensor(s) and the attached thermometer in the ambient temperature bath. Wait at least
5 minutes for the ambient therma mass and the sensor/thermometer to equilibrate. Wait a
least 15 minutes for equilibration with the ice durry before taking comparative readings.

For each thermd mass, in the order: Ambient, Cold, Ambient, Hot, Ambient, make a
series of five measurements, taken about one minute apart. If the measurements indicate
equilibrium, average the five readings and record the result as the sensor temperature
relaive to the thermometer.

A smilar processwill be used to verify the cdibration of continuoudy-reading temperature
sensors used in the [aboratory weighing room.

SAMPLER PRESSURE CALIBRATION PROCEDURE. SUMMARIZED HERE

AND DETAILED VERSION ATTACHED AS SOP IN APPENDIX E.

General: Accordingto ASTM Standard D 3631 (ASTM 1977), abarometer can be
cdibrated by comparing it with a secondary standard traceable to aNIST primary
standard.

Precautionary Note: Protect adl barometers from violent mechanica shock and sudden
changesin pressure. A barometer subjected to either of these events must be recalibrated.
Maintain the vertica and horizontal temperature gradients across the instruments at less than
0.1EC/m. Locate the instrument so asto avoid direct sunlight, drafts, and vibration.

A Fortin mercury type of barometer is used in the Standards L aboratory to caibrate and
verify the aneroid barometer used in the field to verify the barometric sensors of PM2.5
samplers. Detalls are provided in Y.16.4.1, below, and in Appendix E.

SAMPLER AND STANDARD VOLUMETRIC FLOW RATE SENSORSWITH
BUILT-IN CLOCKS

Time can be verified over phone lines from NIST (in Boulder, Colorado, directly or
through the NIST cdibration service in Gaithersberg, MD). See Appendix B for details (or
in NIST standardization handbooks and catal ogues).

PROCEDURE FOR VERIFYING RELATIVE HUMIDITY CONTROL/
MONITORING DATA FOR THE FILTER CONDITIONING/WEIGHING ROOM-
LABORATORY ONLY

A NIST-traceable thermometer is used by laboratory personnel to verify the temperature
and ading psychrometer is used to verify the relaive humidity recorded by the Honeywell
weekly chart recorder used to continuoudy monitor environmenta conditions within the
weighing room. For details, see Appendix B.



VolumeV

Section Y.16.0
Revison 1
October 30, 2001
Page6of 9
Y.16.3 CALIBRATION STANDARD MATERIALSAND APPARATUS
Table Y.16.0.2 presents a summary of the specific sandard materials and apparatus used
in cdibrating measurement systems for parameters necessary to generate the PM2.5 data
required in 40 CFR Part 50, Appendix L, and Part 58.
Table Y.16.0.2
Standard Materias and/or Apparatus for PM2.5 Cdlibration
Parameter Std. Material Std. Apparatus Mfr. Name Model # Variable
M-Material Control
A=Apparatus Settings
Mass M Standard Check NA Troemmer Class 1 NA
weight
Temperature
M+A Hg Thermometer Brooklyn PM *
M+A H20 Thermal mass (Thermos) TBD TBD NA
M+A NA Thermistor TBD TBD *
Pressure
M+A Hg Fortin *
A NA Aneroid TBD *
Flow Rate
A NA Piston Meter Brooks, Serra *
A Dry Gas Meter TBD NA
A Mass Flow Meter TBD NA
A Adapter Andersen, R& P
Relative Humidity Environmental
A NA Sling Psychrometer Tectronics Corp. Psychro-Dyne

*- See manufacturer’ s operating manual and/or instruction sheet

Y.16.4

Flow Rate

CALIBRATION STANDARDS

The flow rate standard apparatus used for flow-rate calibration (field-NIST-tracesble,

DGM and MFM; Standards L aboratory-NIST-traceable mercury-sed piston flow meter
and time monitor) hasits own certification and is NIST-tracegble. A calibration
relationship for the flow-rate standard, such as an equation, curve, or family of curves, is

edtablished by the manufacturer (and verified if needed) that is accurate to within 2% over
the expected range of ambient temperatures and pressures at which the flow-rate standard
isused. The ARB flow rate sandard will be recdibrated every three monthsin the case of
the MFM and every six months for the DGM.
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The actua frequency with which this recertification process must be completed depends on
the type of flow rate standard; some are much more likely to be stable than others. The
ARB Standards L aboratory will maintain a control chart (arunning plot of the difference or
% difference between the flow-rate standard and the NI ST-traceable primary flow-rate or
volume standard) for al comparisons. In addition to providing excellent documentation of
the certification of the standard, a control chart o gives agood indication of the sability
of the standard. If the two standard deviation control limits are close together, the chart
indicates that the standard is very stable and could be certified less frequently. The
minimum recertification frequency is once per year. On the other hand, if the limits are
wide, the chart would indicate a less stable standard that will be recertified more often.
Also, fidd staff who conduct field caibrations will track changes from recertification to
recertification to assure that performance is not compromised.

Temperature

The operations manuds associated with the single and sequential ARB samplers identify
types of temperature standards recommended for calibration and provide a detailed
cdibration procedure for each type that is specificaly designed for the particular sampler.

The U.S. EPA Quadlity Assurance Handbook, Volume IV ( EPA 1995),
Section 4.3.5.1, givesinformation on cdibration equipment and methods for assessing
response characteristics of temperature sensors.

The temperature standard used for temperature cdibration will have its own certification
and be traceableto aNIST primary standard. A calibration relationship to the temperature
gtandard (an equation or a curve) will be established that is accurate to within 2% over the
expected range of ambient temperatures at which the temperature standard is to be used.
The temperature standard must be reverified and recertified at least annudly. The actud
frequency of recertification depends on the type of temperature standard; some are much
more stable than others. The best way to determine recertification requirementsis to keep
acontrol chart. The ARB will use an ASTM- or NIST-traceable mercury in glass
thermometer, for laboratory calibration.

ARB Sandards

The temperature sensor standards chosen by the lab and field staff and managers are based
on standard materia's contained in standardized gpparatus; each has been standardized
(compared in agtrictly controlled procedure) againgt temperature standards the
manufacturers obtained from NIST.

The ARB laboratory standard is a NI ST-tracesble glass mercury thermometer from the
Brooklyn Thermometer Company@, with a certificate summarizing the company’s NIST
traceability protocol and documenting the technician’s signature, comparison date,
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identification of the NIST standard used, and the mean and standard deviation of the
comparison results.

The ARB field temperature standards are thermistor probes and digital readout
module with RS232C jack and cable connector available for linkage to a data logger
or portable computer. Each probe came with a certificate of NIST-traceability with
the same kind of information as the thermometer certificates contained.

Pressure

The Fortin mercurial type of barometer works on fundamental principles of length and
mass, and is therefore more accurate but more difficult to read and correct than other
types. By comparison, the precision aneroid barometer is an evacuated capsule with a
flexible bellows coupled through mechanical, electrical, or optical linkage to an
indicator. It ispotentially less accurate than the Fortin type but can be transported
with lessrisk to the reliability of its measurements and presents no damage from
mercury spills. The Fortin type of barometer is best employed as a higher quality
laboratory standard which is used to adjust and certify an aneroid barometer in the
laboratory.

STANDARDSLAB

The ARB pressure standard is a Fortin-type mercury barometer.

FIELD

The field working standard is an aneroid barometer with digital readout.
CALIBRATION FREQUENCY

See Table Y.14.0.1 for asummary of field QC checks that includes frequency and
acceptance criteria and references for calibration and verification tests of single and
sequential sampler flow rate, temperature, pressure, and time. See Table Y.14.0.2 for
asimilar summary of laboratory QC, including frequency of primary and working
mass standards and conditioning/weighing room temperature and relative humidity.

The field sampler flow rate, temperature and pressure sensor verification checks
include one-point checks at least monthly and multipoint checks (verification without
adjustment unless needed as determined independently and calibration performed by
the vendor’ s authorized service representative) at |east annually, as proven by tracking
on control charts.
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All of these events, as well as sampler and calibration equipment maintenance will be
documented in field data records and notebooks and annotated with the flags required in
Appendix L of 40 CFR Part 50, the manufacturer’ s operating ingtruction manua and any
othersindicated in Element 22.7.2 of this document. Laboratory and field activities
associated with equipment used by the respective technica staff will be kept in record
notebooks aswell. The records will normally be controlled by the managers, and located in
the labs or field Stes when in use or a the manager’ s offices when being reviewed or used
for datavaidation.
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Y.17.0 ELEMENT 17 - INSPECTION/ACCEPTANCE FOR SUPPLIES AND
CONSUMABLES
Y.17.1 PURPOSE
The purpose of this ement isto establish and document a system for ingpecting and
accepting al supplies and consumables that may directly or indirectly affect the quaity of
the PM2.5 Program. The California ARB PM2.5 monitoring network relies on various
supplies and consumables that are criticd to its operation. By having documented
ingpection and acceptance criteria, condstency of the supplies can be assured. This
Element details the supplies/consumables, their acceptance criteria, and the required
documentation for tracking this process.
Y.17.2 CRITICAL SUPPLIESAND CONSUMABLES
There are many components to the PM 2.5 monitoring network. This Element attempts to
describe the needed supplies for this PM 2.5 monitoring network and includesitemsfor the
weighing room laboratory and the field. Table Y.17.0.1 details the various components:
TableY.17.0.1
Criticad Supplies and Consumables
Area Item Description Vendor Model Number
Sampler Impactor Oil Tetramethyltetraphenyl- [ Dow Corning 704 Oil
trisiloxane (30ml)
Sampler 37 mm Glass Fiber Filter| For use in impactor well | To be determined
Sampler Rain Collector Glass R&P To be determined
Anderson To be determined
Sampler O-Rings The O-ringsthat seal in | To be determined
the filter cassette when it
is placed in the sampler.
Sampler In-line Filter Downstream of sample [ R& P To be determined
collection and upstream [Anderson To be determined
of sample pump.
Sampler Battery Internal Sampler Battery.| R& P To be determined
Anderson To be determined
Sampler Fuses In sampler R&P To be determined
Anderson To be determined
Sampler Floppy Disks 3.5" Pre-formatted Purchase local




TableY.17.0.1

Critical Supplies and Consumables (cont.)

VolumeV
Section Y.17.0
Revison 1
October 30, 2001
Page 2 of 4

Area Item Description Vendor M odel Number
Filter Filters 46.2 mm teflon Whatman
Filter Petri-dish 47 mm with securing ring{ Gelman 7231
Filter Filter Cassettes (single) | Asper CFR design R&P N/A
Anderson N/A
Filter Filter Cassette Holder, | For securing cassette To be determined N/A
Protective Containers
Filter Sequential Sampler For use with Anderson | To be determined N/A
Cassette Holder Samplers
Filter Filter Handling For transport to and from| To be determined N/A
Containers the field
Weigh Room Staticide Anti-static solution Cole-Parmer E-33672-00
Weigh Room Static Control Strips Polonium 500FC Nuclear Products 110653
Weigh Room Air Filters High Efficiency Purchase Local
All Powder Free Antistatic | Vinyl, ClassM4.5 Fisher Scientific Small  11-393-85A
Gloves Medium 11-393-85A
Large 11-393-85A
X-Large 11-393-85A
All Low-lint wipes 45" x 85" Kimwipes 34155
Cleaning Wipes
Y.17.3 ACCEPTANCE CRITERIA

Acceptance criteria must be consistent with overal project technical and qudity criteria
Some of the acceptance criteriais specificaly detailed in 40 CFR Part 50. Other

acceptance criteria, such as observation of damage due to shipping, can only be performed
once the equipment has arrived on Site.

Table Y.17.0.2 details the acceptance test and limits for procurement of supplies and
consumables to be utilized in the PM2.5 ARB network:
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Acceptance Criteriafor Supplies and Consumables

Equipment Acceptance Criteria Action if Requirementsnot met
Impactor Oil Isthe oil identified as Return
Tetramethyltetraphenyl-trisiloxane
37 mm Glass Fiber Filter Filters of the correct size and quality Return

Rain Collector Not broken Call Vendor, will likely not return
O-Rings Of the correct size Return
In-line Filter Of the correct size Return
Battery Correct size and voltage Return
Fuses Correct size and specification Return
Floppy Disks Undamaged and pre-formatted Return

Filters, 46.2 mm Teflon

Tested and Accepted by the U.S. EPA
with documentation of acceptancein
package. Should meet visual inspection
and pre-weight (110-160mg) criteria

Call David Lutz, U.S. EPA
(919) 541-5476

Petri-dish Clean and appropriately sized for 46.2 | Return
mm filters
Filter Cassettes (single) Of the correct type and make Return
Filter Cassette Holder, Protective Of the correct size so that filter Return
Containers cassettes will not move around that
could potentially lead to dislodging
particulate
Sequential Sampler Cassette Holder Of the correct type for use with the Return
sequential sampler model
Filter Handling Containers Clean Clean
Anti-Static Solution Of the correct type Return
Static Control Strips Manufactured within past 3 months Call vendor
and between 400 and 500FC, of
Polonium
Air Filters Of the size and quality specified Return
Powder Free Antistatic Gloves Of the size and quality specified Return
Cleaning Wipes Of the quality specified Return
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Y.17.4 TRACKING AND QUALITY VERIFICATION OF SUPPLIES AND
CONSUMABLES

Tracking and qudity verification of supplies and consumables have two main components.
Thefirg isthe need of the end user of the supply or consumable to have an item of the
required quality. The second need isfor the purchasing department to accurately track
goods recelved so that payment or credit of invoices can be approved. In order to address
these two issues, the following procedures outline the proper tracking and documentation
procedures to follow:

1. Recaving personnd will perform arudimentary ingpection of the packages asthey are
received from the courier or shipping company. Note any obvious problems with a
receiving shipment such as crushed box or wet cardboard.

2. The package will be opened, ingpected, and contents compared against the packing
dip.

3. Supply/consumable will be compared to the acceptance criteriain Table Y.17.0.2.

4. If thereisaproblem with the equipment/supply, note it on the packing lig, notify the
supervisor of the recelving areaand immediately cal the vendor,

5. If the equipment/supplies appear to be complete and in good condition, sign and date
the packing list and send to accounts payable so that payment can be made in atimely
manner.

6. Notify appropriate personnd that equipment/supplies are available. For items such as
the 46.2 mm Teflon filters it is critica to notify the laboratory manager of the weighing
room S0 sufficient time for de-gassing of the filters can be dlowed.

7. Stock equipment/supplies in appropriate pre-determined area.
8. For supplies, consumables, and equipment used throughout the PM 2.5 program,

document when these items are changed out. If available, include dl relevant
information such as. mode number, lot number, and serid number.
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ELEMENT 18- DATA ACQUISITION REQUIREMENTS

This Element addresses data not obtained by direct measurement from the PM2.5 Ambient
Air Quality Monitoring Program. This includes both outside data and historica monitoring
data. Non-monitoring data and historica monitoring data are used by the Program in a
variety of ways. Use of information that falls to meet the necessary Data Quality Objectives
(DQOs) for the PM2.5 Ambient Air Quality Monitoring Program can lead to erroneous
trend reports and regulatory decison errors. The policies and procedures described in this
element apply both to data acquired through the Cdifornia ARB monitoring program and to
information previoudy acquired and/or acquired from outside sources.

ACQUISITION OF NON-DIRECT MEASUREMENT DATA

The PM2.5 Ambient Air Quality Monitoring Program relies on data that are generated
through field and laboratory operations, however, other sgnificant data are obtained from
sources outsde the ARB or from historica records. This Element lists these data and
addresses qudity issues related to the PM 2.5 Ambient Air Quality Monitoring Program.

Chemical and Physical Properties Data

Chemica and physica and chemica properties data and conversion congtants are often
required in the processing of raw datainto reporting units. This type of information that has
not aready been specified in the monitoring regulations will be obtained from nationdly and
internationally recognized sources. The following sources may be used in the PM2.5
Ambient Air Quality Monitoring Program without prior gpprova:

C Nationd Inditute of Standards and Technology (NIST)

C 180, IUPAC, ANSI, and other widely-recognized nationa and internationa standards
organizetions

C US.EPA

C The current edition of certain standard handbooks may be used without prior approval.
Two that are rdlevant to the fine particulate monitoring program are CRC Press
Handbook of Chemistry and Physics, and Lange's Handbook.

Geographic Location

Another type of data that will commonly be used in conjunction with the PM2.5 Ambient
Air Quality Monitoring Program is geographic information. For the current Stes, the ARB
will locate these Sites using global positioning systems (GPS).

Higtorica Monitoring Information of the Cdifornia ARB

The ARB has operated a network of ambient air monitoring stations since the 1980's.
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Historical monitoring data and summary information derived from that data may be
used in conjunction with current monitoring results to calculate and report trendsin
pollutant concentrations. In calculating historical trends, it isimportant to verify that
historical data are fully comparable to current monitoring data. If different

methodol ogies were used to gather the historical data, the biases and other
inaccuracies must be described in trends reports based on that data. Direct
comparisons of PM2.5 with historical TSP or PM 10 data will not be reported or used
to estimate trends. Dichot sampler data (fine portion) may be used to establish trends
in PM2.5 concentration; however, evidence must be presented to demonstrate that
results of the two methods are comparable.

External Monitoring Data Bases

It isthe policy of the ARB that no data obtained from any other organization or
agency shall be used in creating published reports or regulatory actions unless the data
were collected under a QA program that meets the requirements of 40 CFR Part 58,
and has been approved by the ARB’s Quality Assurance Section Manager. Such data
that have received this approval may be entered into AIRS.

Datafrom the U.S. EPA AIRS data base may be used in published reports with
appropriate caution. Care must be taken in reviewing/using any data that contain flags
or dataqualifiers. If datais flagged, such data shall not be utilized unlessit is clear
that the data still meets critical QA/QC requirements. It isimpossible to assure that a
data base such as AIRS is completely free from errors including outliers and biases,
so caution and skepticism is called for in comparing ARB data from other reporting
agencies asreported in AIRS. Users should review available QA/QC information to
assure that the external data are comparable with ARB measurements and that the
original data generator had an acceptable QA program in place.

Lead and Speciated Particulate Data

The ARB has been routinely monitoring airborne lead, as collected in total suspended
particulates (TSP), since the 1980's. However, caution is needed in directly
comparing this datawith the PM 2.5 data because of the difference in size fractions.

Existing chemical speciation data for ions and for el ements other than lead are al'so
very extensive. Speciation data (30 elements, by XRF analysis) from dichot samples
has been obtained by the ARB for approximately 20 monitoring locations since 1989
for 10 sites of the Dry Acid Deposition monitoring network. These results may be
used to provide a historical baseline for the speciation results to be obtained by the
PM2.5 Ambient Air Quality Monitoring Program; however, it is unclear whether the
quality of these data are sufficient to allow direct comparison with new data.
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Meteorological Data From Other Sources

Meteorological data are gathered from other sources such as the U.S. Weather Service
sites to provide information required when devel oping monitoring sites, computing
corrections needed to convert from standard conditions to local conditions, and to
support analysis and modeling efforts. These data are not reported to AIRS and are
clearly identified when used in assessment and modeling efforts.
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ELEMENT 19 - DATA MANAGEMENT
BACKGROUND AND OVERVIEW

This Element describes the data management operations pertaining to PM2.5 measurements
for the SLAMSNAMS stations operated by the Cdifornia ARB. Thisincludes an
overview of the mathematica operations and analyses performed on raw (“as-collected”)
PM2.5 data. These operations include data recording, validation, transformation,
transmittal, reduction, andys's, management, storage, and retrieva.

Data processing for PM2.5 data are summarized in Figure Y.19.0.1. Data processing
geps are integrated, to the extent possible, into the existing data processing system used for
the ARB’'s SLAMS network. All sampling datawill be entered into a L aboratory
Information Management System (LIMYS) ether through manua entry, dectronic transfer
from the field, or both. The LIMS datais stored on an Oracle database running on a Sun
platform and interfaced with software by Perkin-EImer Nelson cdled SQL*LMS. Al
PM2.5 mass and speciated results will be eectronicdly transferred from the andytica
ingrumentsinto LIMS, where the fina concentrations are calculated. The LIMS runson
the laboratory’ s network and is ble by al chemists and management. Appropriate
security isassgned to each individud. This platform is shown in the upper |eft of

Figure Y.19.0.1.

Each Ambient Air Monitoring Station operated by the ARB has an Environmenta Systems
Corporation datalogger. These dataloggers provide data collection for continuous
andyzers a each station. There are currently no facilities to remotely acquire the PM2.5
sampler data However, the ARB is examining the possibility of upgrading these gationsin
the future so that sampler status, flow rate, temperatures, etc., can be monitored remotely.

Filter tracking and chain of custody information are entered into the PM2.5 LIMS at four
main stages as shown in Figure Y.19.0.1. Managers are able to obtain reports on status of
samples, location of specificfilters, etc. usng the LIMS. All users must be authorized by
the Manager of the Inorganics Laboratory Section (ILS), and receive a password
necessary to log onto the LIMS. Different privileges are given each authorized user
depending on that person's need. The following privilege levels are defined:

< DataEntry Privilege - The individua may see and modify only data within the PM2.5
LIMS datagroup that he or she has personally entered. After adata set has been
"committed” to the system by the data entry operator, dl further changes will generate
entriesin the system audit trail. After the results are “ gpproved” by management, only
the Data Administrator can perform changes.
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< Reporting Privilege - This privilege permits generation of data summary reports
available under the Oracle Developer 2000 software. No data changes are alowed.

< Data Administration Privilege - Data Administrators for the PM2.5 LIMS are
allowed to change data as aresult of QA screening and related reasons. All operations
resulting in changes to data values are logged to the audit trail. The Data Administrator
isresponsible for performing the following tasks on aregular basis:

DO OO

merging/correcting the duplicate data entry files
running verification and validation routines and correcting data as necessary
generating summary data reports for management

uploading verified/validated datato U.S. EPA AIRS
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DATA RECORDING

Data entry, vaidation, and verification functions are al integrated inthe LIMS. Bench
gheets shown in Figure Y .19.0.1 are entered by laboratory personnel. Procedures for filling
out the laboratory sheets and subsequent data entry are provided in SOPs listed in

Appendix B.
DATA VALIDATION

Data vdidation involves checking that data processing operations have been carried out
correctly and monitoring the quality of the field operations. Data vaidation can identify
problemsin ether of these areas. Once problems are identified, the data can be corrected
or invaidated, and corrective actions can be taken for field or |aboratory operations.
Numerical data stored in the LIMS are never interndly overwritten by condition flags.
Flags denoting error conditions or QA datus are saved as separate fields in the data base,
so that it is possible to recover the origina data

The following vaidation functions are incorporated into the LIMS to ensure qudity of data
entry and data processing operations.

< Duplicate Key Entry - the following data are subjected to duplicate entry by different
operators. filter weight reports, field data sheets, chain of custody sheets. The results
of duplicate key entry are compared and errors are corrected at monthly intervals.

< Range Checks - dmogt al monitored parameters have smple range checks
programmed in. For example, valid times must be between 00:00 and 23:59, summer
temperatures must be between 10 and 50 degrees Celsius, etc. The data entry
operator is notified immediately when an entry isout of range. The operator has the
option of correcting the entry or overriding the range limit. The specific vaues used for
range checks may vary depending on season and other factors. Since these range limits
for datainput are not regulatory requirements, they may be adjusted from time to time
to better meet qudity godls.

< Completeness Checks- When the data are processed, certain completeness criteria
must be met. For example, each filter must have a gart time, an end time, an average
flow rate, dates weighed, and operator and technician names. The data entry operator
will be natified if an incomplete record has been entered before the record can be
closed.

< Internal Consistency and Other Reasonableness Checks - Severd other interna
consstency checks are built into the LIMS. For example, the end time of afilter must
be greater than the gart time. Compuited filter volume (integrated flow) must be
goproximately equd to the exposure time multiplied by the nomind flow. Additiond
congstency and other checkswill be implemented as the result of problems
encountered during data screening.
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< DataRetention - Raw data sheets are retained on file in the MLD office for a
minimum of five years, and are reedily available for audits and data verification
activities. After five years, hardcopy records and computer backup mediaare
cataloged and boxed for storage. Physica samples, such asfilters, shall be discarded
with gppropriate attention to proper disposa of potentialy hazardous materials.

< Statistical Data Checks - Errors found during Satistical screening will be traced back
to origina data entry files and to the raw data sheets, if necessary. These checks shall
be run on a monthly schedule and prior to any data submisson to AIRS. Data
validation is the process by which raw data are screened and assessed before it can be
included in the main database (i.e,, the LIMS).

< Sample Batch Data Validation- which is discussed in Element 23, associates flags
that are generated by QC vaues outside of acceptance criteriawith a sample batch.
Batches containing more than one flag may be rerun and/or invaidated.

TableY.19.0.1 Summarizesthe Validation Checks Applicable to the PM2.5 Data.

TableY.19.0.1
Vdidation Check Summaries
Type of Data Check Trarllzslrer::itg gilcand '\C/I:;];i Algﬁ;itsed
Storage

Data Parity and Transmission Protocol Checks U
Duplicate Key Entry U
Date and Time Consistency U U U
Completeness of Required Fields U U U
Range Checking U U U
Statistical Outlier Checking U U
Manual Inspection of Charts and Reports U
Sample Batch Data Validation U U

Two key operationd criteriafor PM2.5 sampling are bias and precison. Asdefined in

40 CFR Part 58, Appendix A, these are based on differences between collocated sampler
results and FRM performance evduations. The ARB’s MLD ILS will ingpect the results of
collocated sampling during each baich vaidation activity. This datawill be evaluated as
early in the process as possible, so that potentia operationa problems can be addressed.
The objective of the ARB will be to optimize the performance of its PM2.5 monitoring
equipment. Initidly, the results of collocated operations will be control charted (see
Element 14). From these charts, control limitswill be established to flag potentid problems.
Multiple collocation results must be accumulated to assess data qudity with confidence.
However, even limited data can be used for system maintenance and corrective action.
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Y.194 DATA TRANSFORMATION
Cdculations for transforming raw data from measured unitsto final concentrations are
relatively sraightforward, and many are carried out in the sampler data processng unit
before being recorded. The following relationsin Table Y.19.0.2 pertain to PM2.5
monitoring:
TableY.19.0.2
Raw Data Calculations
Par ameter Units Type of Conversion Equation
Filter Volume Cd c.ulated from average Flow Rgte (Qave) in V. " Q. xtx108mIL
AN L/min, and total elapsed time (t) in min. a ave
multiplied by the unit conversion (m?/L)
Mass on Filter Calculated from filter post-weight (M;) in .
(M,5) mg and filter pre-weight (M) in mg, Mos ™ (M; & M) > 10°
multiplied by the unit conversion (Fgimg)
PM, 5 Fg/m® Calculated from laboratory data and My g
. PM,, " =2
Concentration sampler volume 25 Vv,
(CPMZ.S)

* - most FRM ingruments will provide this vaue from the data logger.

Y.19.5

Data transmittal occurs when data are transferred from one person or location to another or

DATA TRANSMITTAL

when data are copied from one form to another. Some examples of data transmitta are
copying raw data from a notebook onto a data entry form for keying into a computer file
and dectronic transfer of data over atelephone or computer network. Table Y.19.0.3

summarizes data transfer operations.

transfer

network)

TableY.19.0.3
Data Transfer Operations
Description of Data Originator Recipient QA Measures Applied
Transfer
Keying Weighing Data | Laboratory Technician Data Processing Personnel Double Key Entry
into TheLIMS (hand-written data form)
Electronic data (between computersor over | -- Parity Checking;

transmission protocols

Filter Receiving and
Chain-of-Custody

Shipping and Receiving
Clerk

The LIMS Computer
(shipping clerk enters data at
alocal terminal)

Filter numbers are verified
automatically; reports
indicate missing filters
and/or incorrect data entries

AIRS data summaries

Data Administrator

AIRS (U.S. EPA)

ILS Manager
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The ARB will report dl PM2.5 ambient air quaity data and information specified by the
AIRS Users Guide (Volumel 1, Air Qudity Data Coding, and Volume 11, Air Qudity Data
Storage), coded in the AIRS-AQS format. Such air quality data and information will be
fully screened and vaidated and will be submitted directly to the AIRS-AQS via dectronic
transmission, in the format of the AIRS-AQS, and in accordance with the quarterly
schedule. The specific quarterly reporting periods and due dates are shown in the Table
Y.19.0.4.

TableY.19.04
Data Reporting Schedule
Reporting Period DueDate
January 1-March 31 June 30
April 1-June 30 September 30
July 1-September 30 December 31
October 1-December 31 March 31

DATA REDUCTION

Data reduction processes involve aggregating and summarizing results so that they can be
understood and interpreted in different ways. The PM2.5 monitoring regulations require
certain summary data to be computed and reported regularly to U.S. EPA. Other dataare
reduced and reported for other purposes such as station maintenance. Examples of data
summaries include:

< average PM2.5 concentration for a station or set of gtations for a specific time period
< accuracy, bias, and precision statistics based on accumulated FROM/FEM data
< data completeness reports based on numbers of valid samples collected during a

gpecified period

The Audit Trall is another important concept associated with data transformations and
reductions. An audit trail is a data structure that provides documentation for changes made
to adata set during processing. Typica reasons for data changes that would be recorded
include the following:

corrections of datainput due to human error

application of revised cdlibration factors

addition of new or supplementary data

flagging of data asinvalid or suspect

logging of the date and times when automated data vaidation programs are run

N NN NN
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The LIMS audit trail isimplemented in the Oracle database. Audit trail records will
include the following fidds:

operator'sidentity (ID code)

date and time of the change

table and fiedd names for the changed dataitem

reason for the change

full identifying information for the item changed (dete, time, Site location, parameter, etc.)
vaue of the item before and after the change

N NN N NN

When routine data screening programs are run, the following additional data are recorded in
the audit trail:

< verson number of the screening program
< vauesof screening limits (e.g., upper and lower acceptance limits for each parameter)
< numerica vaue of each dataitem flagged and the flag gpplied

The audit trail is produced automaticaly and can only document changes, thereis no "undo”
capability for reversang changes after they have been made. Available reports based on the
audit trall indude:

log of routine data vaidation, screening, and reporting program runs
report of data changes by station for a specified time period

report of data changes for a specified purpose

report of data changes made by a specified person

N N NN

Because of storage requirements, the Data Administrator must periodicaly move old audit
trall records to backup media. Audit trail information will not be moved to backup media
until after the data are reported to AIRS.  All backups will be retained so that any audit trall
information can be retrieved for a least three years.

DATA ANALYSIS

The ARB is currently implementing the data summary and analys's requirements contained in
40 CFR Part 58, Appendix A. Itisanticipated that as the PM2.5 Monitoring Program
develops, additiona data analysis procedures will be developed. The following specific
summary datistics will be tracked and reported for the PM 2.5 network:

C Singlesampler bias or accuracy (based on collocated FRM data, flow rate performance
audits, and FRM performance evauations)

C Single sampler precision (based on collocated data)

C Network-wide bias and precision (based on collocated FRM data, flow rate
performance audits, and FRM performance evaluations)

C Datacompleteness
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Equations used for these reports are given in the Table Y.19.0.5.
TableY.19.0.5
Report Equations
Criterion Equation Reference
Accuracy of Single Sampler Flow - Single Y & X 40 CFR 58 Appendix
Check (d) X; isreference flow; Y, is measured d - i i x 100 A, Section 5.5.1.1
i
flow )(i
Bias of a Single Sampler - Annual Basis (D;)- n 55.1.2
average of individual percent differences D " 1 % _' d
between sampler and reference value; n; isthe i n 7!1 I
number of measurements over the period
Percent Difference for a Single Check (d) - X; 5521
and Y; are concentrations from the primary d Y i&x| %
and duplicate samplers, respectively. i (Y -%X-) /2
| |
Coefficient of Variation (CV;) for asingle CVi . 55.22
Check ﬁ
Pooled Coefficient of Variation, Quarterly 55.23(a)
Basis (CV,4). The CV; will only be used
when the two measurements are both greater
than 6 pg/m3.
Completeness N
Completeness * —A19_ (100
theoretical

Y.19.8 DATA FLAGGING -SAMPLE QUALIFIERS

A sample qudifier or aresult qudifier consgts of three or four dphanumeric characters
which act as an indicator of the fact and the reason that the data value: (a) did not produce
anumeric result, (b) produced a numeric result but it is qualified in some respect relating
to the type or validity of the result, or (¢) produced a numeric result but for

adminigrative reasonsis not to be reported outside the laboratory. Qudifiers will be
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used both in the field and in the laboratory to Sgnify data that may be suspect due to
contamingation, specid events, or falure of QC limits. Some flags will be generated by the
sampling instrument (see Table Y .6.0.2). Appendix C contains a complete list of the data
qudifiersfor the field and laboratory activities. Quaifiers will be placed on field and bench
sheets, with additiona explanationsin free-form notes areas. When sample batch
information is entered into LIMS and the vaidation process run (see Element 23), flags will
be generated. Table Y.19.0.6 lists the sample batch flags that will be generated by the
LIMS.

TableY.19.0.6
Sample Batch Quality Control Flags

Requirement

Acceptance Criteria

Flag

Blanks
Field Blanks
Lab Blanks

+30 Fg difference
+15 Fg difference

FFB
9984

Precision Checks

Laboratory Duplicate +15 Fg 9984
Accuracy
Balance Check <3Fg 9984

During the sample vdidation process, the flagswill be used to decide on vaidating or
invaidating individud samples or batches of data. Element 23 discusses this process.

There are severa other flags associated with laboratory operations. See Appendix C for a
complete lig of data qudifiers/flags

DATA TRACKING

The LIMS and Oracle Devel oper 2000 software contain the necessary input functions and
reports necessary to track and account for the whereabouts of filters and the status of data
processing operations for specific data. Information about filter location is updated at
digtributed data entry terminas at the points of Sgnificant operations.  The following input
locations are used to track filter location and satus:

< Laboratory
C Filter receipt (by lot)
C Filter pre-sampling weighing (individud filter number firgt enters the system)
C Filter packaged for the laboratory (filter numbersin each package are recorded)

< Shipping (package numbers are entered for both sending and receiving)
< Laboratory
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C Packagereceipt (package is opened and filter numbers are logged in)
C Filter post-sampling weighing
C Hilter archivd

Tracking reports may be generated by any personnel with report privileges on the Oracle
Developer 2000 software. The following tracking reports are available:

< Location of any filter (by filter number)

< Lig of dl filters sent to a pecified gte that have not been returned

< Lig of dl filters that have not been returned and are more than 30 days past initid
weighing date

< Lig of dl filtersin thefilter archive

< Lig of dl filters that have been recelved but have not been post-weighed

< Ad haoc reports can dso be generated using SQL queries

The ILS Manager or designeeis responsible for tracking filter status at least twice per week
and following up on anomalies such as excessve holding timein the laboratory before

reweighing.
Y.19.10 DATA AND FILTER STORAGE AND RETRIEVAL
Data and filter archive policies for the PM2.5 data are shown in Table Y.19.0.7.
TableY.19.0.7
Data and Filter Archive Policies
Data Type Medium L ocation Retention Time Final Disposition
Weighing records; chain of Hardcopy Laboratory 3years Discarded
custody forms
Laboratory Notebooks Hardcopy Laboratory 3years N/A
Field Notebooks Hardcopy Air Quality 3years Discarded
Surveillance Branch
PM2.5 MP Data Base Electronic Technical Support indefinite (may be Backup tapes retained
(excluding Audit Trail (on-line) Division and MLD moved to backup media indefinitely
records) after 5 years)
PM2.5 MP Audit Trail Electronic Quality Assurance 3years Discarded
records (backup Section
tapes)

Filters Filters Laboratory 1year Discarded

The PM2.5 datareside on a Sun Sparc Server inthe MLD. This computer has the

following specifications
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Processor: Sun Sparc 20

Operating System: Solaris (Unix)

Memory: 128 MB

Storage: 2 2.3 GB (SCSI)

Backup: DAT (3 GB per tape) - 8 mm DAT (8 GB) - Monday, Wednesday, Friday
incrementds; full backup monthly

Network: NT 4.0, 10 base T (GTP)

Data Base Software: Oracle

Security: Password protection on al workstations and did-in lines; Additiona password
protection applied by application software

Security of datain the PM2.5 data base is ensured by the following controls:

<
<

Password protection on the data base that defines three levels of accessto the data
Regular password changes (quarterly for continuing personnel; passwords for personnel
leaving will be cancded immediately)

I ndependent password protection on al did-in lines

Logging of dl incoming communication sessons, induding the originating telephone
number, the user's 1D, and connect times

Storage of mediaincluding backup tapes in locked, restricted access areas



Y.20.0

Y.20.1

Y.20.1.1

VolumeV
Section Y.20.0
Revison 1
October 30, 2001
Page 1 of 8

ELEMENT 20 - ASSESSMENTSAND RESPONSE ACTIONS

An assessment, for this QAPP, is defined as an evauation process used to measure the
performance or effectiveness of the qudity system, the establishment of the monitoring
network and sites, and various measurement phases of the data operation.

The results of quality assurance assessments indicate whether the control efforts are
adequate or need to be improved. Documentation of al quality assurance and qudity
control efforts implemented during the data collection, andys's, and reporting phasesis
important to data users, who can then consider the impact of these control efforts on the
dataqudity (see Element 21). Both qudlitative and quantitative assessments of the
effectiveness of these control efforts will identify those areas most likely to impact the data
quality and to what extent. Periodic assessments of SLAMS data qudlity are required to be
reported to U.S. EPA. On the other hand, the selection and extent of the QA and QC
activities used by a monitoring agency depend on a number of locd factors, such asthe field
and |aboratory conditions, the objectives for monitoring, the level of the data quality

needed, the expertise of assigned personnd, the cost of control procedures, pollutant
concentretion levels, etc.

In order to ensure the adequate performance of the qudity system, the Cdifornia ARB will
perform the following assessments

Management Systems Reviews

Network Reviews

Sysems Audits

Field and Laboratory Performance Audits
Data Quality Assessments

N NN NN

ASSESSMENT ACTIVITIESAND PROJECT PLANNING

MANAGEMENT SYSTEMS REVIEW

A management systems review (MSR) is a quditative assessment of a data collection
operation or organization to establish whether the prevailing quality management structure,
policies, practices, and procedures are adequate for ensuring that the type and qudlity of
data needed are obtained. ARB’sinternal commitment to QA/QC, system audits,
performance audits, network reviews, precertification, data management and reporting, and
corrective action activitieswill collectivdly serveasaMSR. The qudity control and
assessment activities that collectively represent the MSR will use appropriate federd
regulations and the ARB’ s QAPP to determine the adequate operation of the PM2.5
program and its relaed qudity sysem. The divisonsto be included in the quditative
assessment include the ARB’ s Monitoring and Laboratory and Planning and Technicdl
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Support Divisons. IN ADDITION, AN INDEPENDENT MSR OF STATE-WIDE
QA PROGRAM IMPLEMENTATION WILL BE PROVIDED BY U.S. EPA. The
MSRswill be gppropriatdy filed (Element 9). Follow-up and progress on corrective
action(s) will be determined during regularly scheduled divison mestings.

NETWORK REVIEWS

Conformance with network requirements of the Ambient Air Monitoring Network st forth
in 40 CFR Part 58; Appendices D and E are determined through annua network reviews
of the ambient air qudity monitoring system. The network review is used to determine how
well aparticular ar monitoring network is achieving its required air monitoring objective,
and how it should be modified to continue to meet its objective. A PM2.5 Network review
will be accomplished every year. Since the U.S. EPA Regions are d o required to
perform these reviews, the ARB will coordinate its activity with Region IX in order to
perform the activity a the same time (if possible). The ARB’s PTSD Air Qudity Data
Review Section will be responsible for conducting the network review.

Thefollowing criteriawill be consdered during the review:

< daeof last review

< areas where atainment/nonattainment redesignations are taking place or are likely to
take place

< reaultsof specid dudies, saturation sampling, point-source oriented ambient monitoring,
etc.

< proposed network modifications since the last network review

In addition, pollutant-specific priorities may be considered (e.g., newly designated
nonattainment areas, "problem arees’, etc.).

Prior to the implementation of the network review, sgnificant data and information
pertaining to the review will be compiled and evaduated. Such information might include the
fallowing:

network files (including updated site information and site photographs)

AIRS reports (AMP220, 225, 380, 390, 450)

ar quaity summariesfor the past five years for the monitorsin the network

emissions trends reports for magjor metropolitan areas

emission information, such as emission densty maps for the region in which the monitor
is located and emisson maps showing the mgor sources of emissons

< Nationa Westher Service summaries for monitoring network area

N NN NN

Upon receiving the information, it will be checked to ensure it isthe most current.
Discrepancies will be noted on the checklist and resolved during the review. Files and/or
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photographs that need to be updated will dso be identified. The following categories will
emphasized during network reviews.

Number of Monitors - For SLAMS, the number of monitors required for PM2.5
depending upon the measurement objectives is discussed in 40 CFR Part 58 with additiond
detailsin the Guidance for Network Design and Optimum Exposure for PM2.5 and
PM10 . Element 10 of this QAPP discussesthe PM2.5 Network. Adequacy of the
network will be determined by using the following information:

maps of higorical monitoring data

maps of emisson dengties

digperson modding

gpecid studies/saturation sampling

best professond judgement

SIP requirements

revised monitoring Sirategies (e.g., lead strategy, reengineering air monitoring network)

N N NN N NN

For NAMS, areas to be monitored must be selected based on urbanized population and
pollutant concentration levels. To determine whether the number of NAMS are adequate,
the number of NAMS operating will be compared to the number of NAMS specified in

40 CFR Part 58, Appendix D. The number of NAMS operating can be determined from the
AMP220 report in AIRS. The number of monitors required, based on concentretion levels
and population, can be determined from the AMPA450 report and the latest census
population data.

L ocation of Monitors - For SLAMS, the location of monitorsis not specified in the
regulations, but is determined by the Regiona Office and State agencies on a case-by-case
bass to meet the monitoring objectives specified in 40 CFR Part 58, Appendix D.
Adeguacy of the location of monitors can only be determined on the basis of stated
objectives. Maps, graphica overlays, and Gl S-based information will be hepful in
visualizing or assessing the adequacy of monitor locations. Plots of potentid emissons
and/or higtorical monitoring data versus monitor locations will aso be used.

During the network review, the stated objective for each monitoring location or Ste (see
Element 10) will be “reconfirmed”’ and the spatid scae “reverified” and then compared to
each location to determine whether these objectives can Hill be attained at the present
location.

Conformanceto 40 CFR Part 58 Appendix E - Probe Siting Requirements-
Applicable siting criteriafor SLAMS and NAMS are specified in 40 CFR Part 58,
Appendix E. The on-gtevisgt will congst of the physica measurements and observations to
determine compliance with the Appendix E requirements, such as height above ground
leve, distance from trees, paved or vegetative ground cover, etc.  Since many of the
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Appendix E requirements will not change within one year, this check at each ste will be
performed as part of a site survey each time the Siteis visited.
Prior to the Site visit, the reviewer will obtain and review the following:

< mogt recent hard copy of site description (including any photographs)

< dataon the seasons with the grestest potentia for high concentrations for specified
pollutants

< predominant wind direction by season

A checklist amilar to the checklist used by the U.S. EPA Regiond offices during their
scheduled network reviews will be used. This checklist can be found in the

S AMSNAMSPAMS Network Review Guidance which isintended to asss the
reviewers in determining conformance with Appendix E. In addition to the items on the
checklig, the reviewer will dso perform the following tasks.

ensure that theinlet isclean

check equipment for missing parts, frayed cords, damage, etc.

record findingsin field notebook and/or checklist

take photographs/videotape in 8 directions (at 45E intervas from North, clockwise)
document Site conditions, with additiona photographs/videotape

N NN NN

Other Discussion Topics- Inaddition to the itemsincluded in the checkligts, other
subjects for discussion as part of the network review and overdl adequacy of the
monitoring program will indude:

ingdlation of new monitors

relocation of exigting monitors

gting criteria problems and suggested solutions

problems with data submittals and data completeness

maintenance and replacement of existing monitors and related equipment
ar quaity assurance problems

ar qudity studies and specid monitoring programs

other issues

-proposed regulations

-funding

A report of the network review will be written within two months of the review
(Element 21) and appropriately filed (Element 10).

N NN N N NN AN

Y.20.1.3 SYSTEM AUDITS

A sysem audit is a thorough and systematic onsite quditative audit, where fecilities,
equipment, personnel, training, procedures, and record keeping are examined for
conformance to the QAPP. The ARB’s Qudity Assurance Section (QAS) will conduct the
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system audit either as a team or as an individual auditor. The QAS will perform three
system audit activities that can be accomplished separately or combined:

Field - handling, sampling, shipping

Laboratory - Presampling weighing, shipping, receiving, postsampling weighing,
archiving, and associated QA/QC

Data management - Information collection, flagging, data editing, security, upload

Key personnel to be interviewed during the audit are those individuals with
responsibilities for: planning, field operations, laboratory operations, QA/QC, data
management, and reporting. The audit activities are illustrated in Figure 20.0.1.

To ensure uniformity of the system audit, an audit checklist will be developed and
used. The audit team will discuss deficiencies with key personnel during the
debriefing. They will be informed of any air quality data actions (AQDA) that will be
issued for deficiencies which may require data invalidation.

The QAS will send a copy of the final system audit report to U.S. EPA Region IX.
Any corrective action taken will be included in the report.

Audit Group 1 Intetviewy with Key Personnel Audit Group 2
|Ir|ter\.-'iew Laborstary Managerl Interview Field Operations Manager
|Visi‘t Laboratory, wWitness Operations | “isit Sites

|Review Sample Receiving and Custody | | *isit Audit and Calibration Facility |

| Select Portion of Data, Intate Audit Trail | | Select Portion of Data, Initate Audit Trail |
Establish Data Audit Trail Through Meest to Establizh Trail Through Field
Laboratary Operations to Data Discuss Operations to Data Management
Management Function Findings

\ Finalize Audt Trails and Complete Data Sudt /

I
| Dizcuss Findings with Key Personnel |

On-Site Ludit Complete

Figure 20.0.1
Audit Activities
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Post-Audit Activities- The mgor post-audit activity is the preparation of the system
audit report. The report will include:

< audit title and any other identifying information

< audit team leaders, audit team participants, and audited participants

< background information about the project, purpose of the audit, dates of the audit,
particular measurement phase or parameters that were audited, and a brief description
of the audit process

< summary and conclusions of the audit and corrective action required

< dtachments or gppendices that include al audit evaluaions and audit finding forms

To prepare the report, the audit team will meet and compare observations with collected
documents and results of interviews and discussons with key personnel. Expected QA
Project Plan implementation is compared with observed accomplishments and deficiencies
and the audit findings are reviewed in detail. The system audit report will be submitted to
the appropriate departments or agencies.

If the departments or agencies have written comments or questions concerning the audit
report, the Audit Team will review and incorporate them as appropriate, and subsequently
prepare and resubmit areport in fina form following receipt of the written comments. The
report will include an agreed-upon schedule for corrective action implementation.

Follow-up and Corrective Action Requirements- The QAS and the audited
organization may work together to solve required corrective actions. The audited
organization has 30 days to respond to the follow-up and corrective action requirementsin
the system audit report. The QAS reviews the audited organization’s responses to the
follow-up and corrective action and works with the audited agency to resolve any
discrepancies.

FIELD AND LABORATORY PERFORMANCE AUDITS

Field and laboratory performance audits reved how the data are handled, what judgments
were made, and whether uncorrected mistakes were made. The audits can often identify
the means to correct systematic data reduction errors. The audits will be performed every
year and will dso be part of the system audit. Thus, sufficient time and effort will be
devoted to this activity so that the auditor or team has a clear understanding and complete
documentation of dataflow. Pertinent audit questions will gppear on the system audit
check sheetsto ensure that the data collected a each Sage maintainsitsintegrity. The
audits will serve as an effective framework for organizing the extensive amount of
information gathered during the audit of |aboratory, field monitoring, and support functions
within the agency. The audits will have the same reporting/corrective action requirements
as the system audit.
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Y.20.1.5 DATA QUALITY ASSESSMENT

Y.20.2

A data quaity assessment (DQA) isthe satitical andysis of environmenta data to
determine whether the quality of datais adequate to support the decisions which are based
on the DQOs. Dataare appropriate if the level of uncertainty in a decison based on the
datais acceptable.

ARB’s PTSD Air Qudity Data Review Section has the responsihility to assess the data
qudity and the suitability of the monitoring network. These functions are done on an annud
basis as required under 40 CFR Part 58. Data are processed through data screening
programs to determineif they are suitable for use in attainment/nonattainment decisions.
Data flagged during this procedure are subject to further evauation usng Satistica
techniques to determine possible causes of anomaies. Reaults of these andyses are
forwarded to data collection gaff for confirmation of vaidity or nonvalidity of deta. If the
dataare shown to be invdid, Air Qudity Data Review Section staff will remove the data
from dl relevant databases. All changes to the data are to be documented in air quaity
data action reports.

Measurement uncertainty will be estimated for both automated and manua methods.
Terminology associated with measurement uncertainty are found within 40 CFR

Part 58, Appendix A and includes. (a) Precison - ameasurement of mutual agreement
among individua measurements of the same property, usualy under prescribed smilar
conditions, expressed generdly in terms of the stlandard deviation; (b) Accuracy - the
degree of agreement between an observed value and an accepted reference vaue,
accuracy includes a combination of random error (precison) and systemétic error (bias)
components which are due to sampling and analytical operations; (C) Bias - the systematic
or persistent distortion of a measurement process which causes errorsin one direction. The
individua results of these tests for each method or analyzer shdl be reported to U.S. EPA.

Edtimates of the data quality will be cdculated on the basis of single monitors and
aggregated to dl monitors.

DOCUMENTATION OF ASSESSMENTS

Table Y.20.0.1 summarizes each of the assessments discussed above.
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TableY.20.0.1
Assessment Summary
Assessment Activity Frequency Per sonnel Schedule Reporting/Resolution
Responsible
MSR ASNEEDED MLD AND PTSD ON-GOING | MLD AND PTSD
Network Reviews
App D 1/ year PTSD 1/1/2000 PTSD to MLD
AppE 1/3 years PTSD 1/1/2000
System Audits to be Quality Assurance 1999 MLD Quality Assurance Section to labs
determined Section
Field and Laboratory 1/ year Quality Assurance on-going MLD Quality Assurance Section to air
Performance Audits Section monitoring districts and labs
Data Quality Assessment | 1/year ARB PTSD 1/1/2000 PTSD to U.S. EPA Region IX
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ELEMENT 21 - REPORTSTO MANAGEMENT

This Element describes the qudity-related reports and communications to management
necessary to support SLAMSNAMS PM2.5 network operations and the associated data
acquisition, vaidation, assessment, and reporting. Unless otherwise indicated, data
pertaining to PM 2.5 will be included in reports containing monitoring data for other
pollutants.

Important benefits of regular QA reports to management include the opportunity to dert the
management of data quality problems, to propose viable solutions to problems, and to
procure necessary additional resources. Quality assessment, including the evauation of the
technicd systems, the measurement of performance, and the assessment of data, is
conducted to ensure that measurement results meet program objectives and that necessary
corrective actions are taken early, when they will be mogt effective. Thisis particularly
important in the new PM2.5 network, as new equipment and procedures are being
implemented.

Effective communication among dl personnd isan integra part of aqudity sysem.
Regular, planned qudlity reporting provides ameans for tracking the following:

< adherence to scheduled ddlivery of data and reports

< documentation of deviations from gpproved QA and test plans, and the impact of these
deviations on data qudity

< andysdsof the potentid uncertainties in decisons based on the data

FREQUENCY, CONTENT, AND DISTRIBUTION OF REPORTS

Required reports to management for PM 2.5 monitoring and the SLAMS program in
genera are discussed in various Elements of 40 CFR Parts 50, 53, and 58. Details for
PM2.5 monitoring in Cdifornia can be found in the “ 1998 Cdlifornia Particul ate Matter
Monitoring Network Description ” which was submitted by ARB’s PTSD to U.S. EPA
Region IX in June 1998. Guidance for management report format and content are
provided in guidance developed by U.S. EPA's Quality Assurance Divison (QAD) and the
Office of Air Quaity Planning and Standards (OAQPS). These reports are described in
the following subdements.

NETWORK REVIEWS

Asrequired by 40 CFR Part 58 Appendix A, Section 4(a), revised July 18, 1997, the
ARB’'s PTSD Air Qudity Data Review Section has provided aligt of dl monitoring Stes
and their AIRS gte identification codes and submitsthe list to the U.S. EPA Region I1X
Office, with a copy to the Aerometric Information Retrieva System (AIRS)-Air Qudity
Subsystem (AQS). The AIRSAQSisU.S. EPA's computerized system for storing and
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reporting of information relating to ambient air quality data. Whenever thereisachangein
thislist of monitoring Sitesin areporting organization, ARB’s PTSD Air Qudity Data
Review Section will report this change to the U.S. EPA Region IX Office, to AIRS-AQS,
and to ARB’s MLD Quality Assurance Section.

QUARTERLY REPORTS

Each quarter, ARB’s MLD will report to AIRS-AQS the results of dl precison and
accuracy testsit has carried out during the quarter. The quarterly reports will be submitted,
consstent with the data reporting requirements specified for air quality dataas set forth in
40 CFR Parts 58.26, 58.35, and 40 CFR Part 58, Appendix A, Section 4.

The data reporting requirements of 40 CFR Part 58.35 apply to those stations designated
SLAMS or NAMS. Required accuracy and precision data are to be reported on the same
schedule as quarterly monitoring data submittals. The required reporting periods and due
datesarelisted in Table Y.21.0.1.

TableY.21.0.1
Quarterly Reporting Schedule
Reporting Period Dueon or Before
January 1-March 31 June 30
April 1-June 30 September 30
July 1-September 30 December 31
October 1-December 31 March 31 (following year)

Air quality data submitted for each reporting period will be edited, vaidated, and entered
into the AIRS-AQS using the procedures described in the AIRS Users Guide, Volume 1,
Air Quality Data Coding. The ARB’s ELB Information Manager will be responsible for
preparing the data reports, which will be reviewed by the Inorganics Laboratory Manager
and ELB Chief before they are transmitted to U.S. EPA.

SYSTEM AUDIT REPORTS

The ARB performs System Audits of the monitoring system (Element 20) . These reports
areissued by the ARB MLD Quadlity Assurance Section Manager and are reviewed by the
Quaity Management and Operations Support Branch Chief and the MLD Chief. These
reports will befiled (see Table Y .9.0.1) and made available to the U.S. EPA..

Externa system audits are conducted at least every three years by the U.S. EPA Regiond
Office asrequired by 40 CFR Part 58, Appendix A, Section 2.5. Further ingtructions are
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available from ether the U.S. EPA Regiond QA Coordinator or the System Audit QA
Coordinator, Office of Air Qudity Planning and Standards, Emissions Monitoring and
Andysis Divison (MD-14), United States Environmenta Protection Agency, Research
Research Triangle Park, NC 27711.

AIR QUALITY DATA ACTION REQUEST

An Air Qudity Data Action (AQDA) request isissued whenever aproblem is found such
as an operationa problem, or afailure to comply with procedures, which could have an
effect on data qudity. The AQDA reguest is one of the most important ongoing reportsto
management because it documents primary QA activities and provides vauable records of
QA activitiesthat can be used in preparing other summary reports.

The AQDA request procedure is designed as a closed-loop system. The AQDA request
form identifies the originator, who reported and identified the problem, states the problem,
and may suggest asolution. The form dso indicates the name of the person(s) who is
assigned to correct the problem. The assignment of personnd to address the problem and
the schedule for completion will be filled in by the appropriate supervisor. The AQDA
request procedure closes the loop by requiring that the recipient state on the form how the
problem was resolved and what disposition to take with the data (accept, correct,
invaidate). Copies of the AQDA request will be distributed twice: first, when the problem
has been identified and the action has been scheduled; and second, when the correction has
been completed. The originator, district saff (if appropriate), the field or laboratory section
managers, branch chiefs, and the QA Section Manager will be included in both
digributions.

CONTROL CHARTSWITH SUMMARY

Control chartsfor laboratory instruments are updated after every new calibration or
dandardization as defined in the rlevant SOP. Anaysts are responsible for reviewing each
control chart immediately after it is updated and for taking corrective actions whenever an
out-of-control condition is observed. Control charts are to be reviewed at least quarterly
by the |aboratory supervisor. The supervisorswill provide quarterly summary information
to the QA Section Manager. Control charts are dso subject to ingpection during audits,
and |aboratory personnd are respongible for maintaining a readily-accessible file of control
charts for each instrumen.

RESPONSIBLE ORGANIZATIONS

This dement outlines the respongbilities of individuas within the monitoring organization for
preparing quality reports, evauating their impact, and implementing follow-up actions.
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Changes made in one area or procedure may affect another part of the project. Only by
defining dear-cut lines of communication and responghbility can dl the affected e ements of
the monitoring network remain current with such changes. The documentation for al
changes will be maintained and included in the reports to management. The following
paragraphs describe key personnd involved with QA reporting.

Executive Officer of the ARB

The ultimate responsibility for the quality of the data and the technica operation of thefine
particle monitoring network rests with the ARB Executive Officer. The Executive Officer's
repons bilities with respect to air qudity reporting are delegated to the MLD Chief and
PTSD Chief. These responshilities include defining and implementing the document
management and quality assurance systems for the PM2.5 monitoring network.

Monitoring and L aboratory Divison Chief

The Monitoring and Laboratory Divison Chief is ultimately respongble for the data
collected from dl PM2.5 monitorsin the ARB’s monitoring network. He delegates
respongbility for the collection, vaidation, and submission of the data collected from all
PM2.5 monitors to the branch chiefs. He maintains respongbility for the submittd of dl
relevant reports.

Air Qudity Surveillance Branch Chief

The Air Qudity Surveillance Branch Chief maintains responghility for the proper operation
of the PM2.5 monitors and the data collection through the ARB’ s Air Qudity Data
Acquisition System (AQDAS) Il. He submits al relevant reports to the MLD chief.

Air Monitoring Section Managers

The Air Monitoring Section Managers are directly responsible for the opertion,
maintenance, and repair of any PM2.5 monitorsin their designated areas of monitoring.
They submit dl rdevant reports to the Air Quaity Survelllance Branch Chief.

Speciad Purpose Monitoring Section Manager

The Specid Purpose Monitoring Manager is primarily responsible for the AQDASII
network system. Heisdirectly responsible for the operation, maintenance, and repair of
any PM2.5 monitorsin his desgnated area of monitoring. He dso maintains the
respongibility to supply a parts warehouse for PM2.5 monitors.
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Fidd Technicians

Feld technicians are not normally respongble for authoring reports to management.
However, they participate in the process by identifying the need for AQDAs and
maintaining other quaity-related information used to prepare QA reports.

Qudity Management Chief

The Quality Management Branch Chief conducts and reviews qudity assurance, quaity
assessment, and qudity control activities for programs undertaken within MLD and the
locd didricts to ensure ambient air quality data meet or exceed the data qudity objectives
of the end user.

Program Evauation and Standards Section Manager

The Program Eva uation and Standards Section Manager is responsible for evauating the
qudity assurance and qudity control programs to ensure the highest quality datathet is
feasble, assessing the acceptability of the air qudity data prior to its use in the regulatory
process, developing and implementing tighter quality control measures at the point of data
generation, purchasing NIST standards, and certifying gases and flow standards used in the
fidld and generating appropriate reports.

Qudity Assurance Section Manager

The Quality Assurance Section Manager is respongble for the precison and accuracy of dl
data generated and collected by the State, local, and private air monitoring agenciesin the
Cdiforniaar monitoring network. This position serves as one of the many aspectsin
assuring that the data are in compliance with the criteria set by Federal and State Clean Air
Acts. These responshilities are carried out by conducting field and |aboratory performance
and system audits, issuing Air Qudity Data Action requests on instruments that fail,
evauating ar monitoring Sites, preparing the Quaity Assurance Procedures manud, and
issuing reports on audit results.

Northern Laboratory Branch Chief

The Northern Laboratory Branch Chief is responsible for identifying problems and notifying
the Quality Assurance Section of these problems. The Quality Assurance Section reviews
the problems, takes appropriate corrective action and issues AQDAS as hecessary. The
Engineering and Laboratory Branch Chief is aso respongble for assuring that corrections to
identified problems are effective and that analysts and Site operators under their supervison
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maintain their documentation files as defined in the network design. Supervisors are

respongible for disseminating information appearing in audit reports and other qudity-
related documents to operations personnel.

[norganics L aboratory Section Manager

The Inorganics Laboratory Section Manager is responsgble for identifying problems and
notifying the Quality Assurance Section of these problems. The Quality Assurance Section
reviews the problems, takes appropriate corrective action and issues AQDAS as necessary.
The Laboratory Manager is aso responsible for reviewing laboratory QC data such as
control charts and for assuring thet repairs and preventive maintenance are completed and
that the maintenance is effective. Heis dso regponsible for assuring that analysts under his
supervison maintain their documentation files as defined in the rlevant SOPs. The
Laboratory Manager will assist the Section's staff in preparing QC reports and summaries
summaries and is respongible for disseminating information appearing in audit reports and
other quality-related documents to operations personnd. The Laboratory Manager dso
ensures access to data for timely reporting and interpretation and timely delivery of
required datato AIRS.

L aboratory Anaysts

Individud andlysts are responsible for authoring appropriate sections of quarterly QC
reports to management. They generate control charts, identify the need for AQDAS, and
maintain other quality-related information used to prepare QA and QC reports.

Planning and Technica Support Divison Chief

The Planning and Technicd Support Divison Chief manages the Planning and Technicd
Support Divison and its Saff to provide a sound technical and scientific basisfor the State's
Air Resources Management Program by providing reliable data and with advanced tools to
interpret those data to support the establishment of cost-effective regulatory programs.

Air Qudity Data Branch Chief

The Air Quality Data Branch Chief is respongble for compiling and publishing Cdifornia s
Ambient Air Qudity Data; maintaining a computerized database containing the data and
developing systems and processes for ditributing these data in eectronic form; identifying
aress ataning and not attaining the State Ambient Air Quality Standards, evauating air
quality trends and developing tools for determining and presenting these trends; and
andyzing and interpreting air quality datain the context of meteorological and emisson data
to explain the causes and mechanisms responsible for the Stat€' s air qudity problems.
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Air Qudity Data Review Section Manager

The Air Qudity Data Review Section Manager carefully manages, archives, and didtributes
the ambient Aerometric data collected on behdf of the State of Cdifornia sar qudity
management programs.  Specific activitiesinclude resolving discrepanciesin data, providing
for the orderly and efficient transfer of data from data suppliers to the database, and
digtributing the data to meet customer needs. Further specific dutiesinclude the
development and implementation of enhancements to the data management systems and to
the forms of data distribution and access used to perform the above, and the evaluation of
gting issues, including annud network reviews for PM2.5 and other parameters.
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ELEMENT 22 - DATA REVIEW, VALIDATION AND VERIFICATION
REQUIREMENTS

This dement describes how the Cdifornia ARB will verify and vaidate the data collection
operations associated with the PM 2.5 ambient air monitoring network. Verification can be
defined as confirmation by examination and provision of objective evidence that specified
requirements have been fulfilled. Vdidation can be defined as confirmation by examination
and provision of objective evidence that the particular requirements for a specific intended
use are fulfilled. Although there are a number of objectives of ambient air data, the mgor
objective for the ARB PM2.5 network is for comparison to the NAAQS standard and
therefore, thiswill be identified asthe intended use. This dement will describe the
verification and validation activities that occur & a number of the important data collection
phases. Earlier dements of this QAPP describein detail how the activities in these data
collection phases will be implemented to meet the data quaity objectives of the program.
Review and gpprovd of this QAPP by the ARB and U.S. EPA Region IX provideinitia
agreement that the processes described in the QAPP, if implemented, will provide data of
adequate qudity. In order to verify and vaidate the phases of the data collection operation,
the ARB will use various quditative assessments (e.g., system audits, network reviews) to
verify that the QAPP is being followed, and will rely on the various qudity control samples,
inserted a various phases of the data collection operation, to validate that the data will meet
the DQOs described in Element 7.

SAMPLING DESIGN

The 1998 Cdifornia Particulate Matter Monitoring Network Description”, which was
submitted by ARB’s PTSD to U.S. EPA Region IX in June of 1998, describes the
sampling design for the PM2.5 network established by the ARB. It covers the number of
stesrequired, their location, and the frequency of data collection. The objective of the
sampling design isto represent the population of interest at adequate levels of spatial and
tempord resolution. Mogt of these requirements have been described in the Code of
Federd Regulations. However, it isthe respongbility of the ARB to ensure that the intent
of the regulations are properly administered and carried out.

SAMPLING DESIGN VERIFICATION

Verification of the sampling design will occur through three processes:

Network Design Plan Confirmation - The Network Design Plan that discussestheinitia
deployment of the network must be submitted, reviewed and approved by

U.S. EPA Region IX prior to implementation. This process verifiestheinitia sampling
desgn.
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Internal Network Reviews - Once ayear, the ARB’s PTSD Air Qudity Data Review
Section will perform a network review to determine whether the network objectives,

as described in the Network Design Plan, are till being met, and that the Sites are meseting
the CFR siting criteria (see Element 20).

External Network Reviews- Every three yearsthe U.S. EPA Region I1X Office will
conduct a network review to determine whether the network objectives, as described in the
Network Design Plan, are still being met, and that the Sites are meeting the CFR sting
criteria

SAMPLING DESIGN VALIDATION

The ambient air data derived from the siteswill be used to vadidate the sampling design.
Thisinformation will be included in network review documentation and appropriately
communicated to the U.S. EPA Region IX Office. In addition, the processes described in
Element 10 will be used to confirm the network design.

SAMPLE COLLECTION PROCEDURES

SAMPLE COLLECTION VERIFICATION

Sample collection procedures are described in detaill in Element 11 and are developed to
ensure proper sampling and to maintain sample integrity. The following processes will be
used to verify the sampling collection activities

System Audits - will be required as described in Element 20

System audits will be used to verify that the sample collection activity is being performed as
described in this QAPP and the SOPs. Deviations from the sample collection activity will
be noted in audit finding forms and corrected using the procedures described in Element 20.

SAMPLE COLLECTION VALIDATION

The sample collection activity is just one phase of the measurement process.  The use of
QC samples that have been placed throughout the measurement process can help vaidate
the activities occurring a each phase. The review of QC data, such as the collocated
sampling data, field blanks, the FRM performance evauation, and the sampling equipment
verification checks that are described in Elements 14 and 16 can be used to validate the
data collection activities. Any datathat indicates unacceptable levels of bias or precision or
atendency (trend on acontrol chart) will be flagged and investigated. Thisinvestigation
could lead to a discovery of ingppropriate sampling activities.
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SAMPLE HANDLING

Elements 11, 12, and 17 detall the requirements for sample handling, including the types of
sample containers and the preservation methods used to ensure that they are appropriate to
the nature of the sample and the type of data generated from the sample. Due to the Sze of
the filters and the nature of the collected particles, sample handling is one of the phases
where ingppropriate techniques can have a Sgnificant effect on sample integrity and data

qudity.

VERIFICATION OF SAMPLE HANDLING

As mentioned above, system audits will be performed to ensure the specifications
mentioned in the QAPP are being followed. The audits will include checks on the identity
of the sample (e.g., proper labeling and chain-of-custody records), packaging in the field,
and proper storage conditions (e.g., chain-of-custody and storage records) to ensure that
the sample continues to be representative of its native environment as it moves through the
data collection operation.

VALIDATION OF SAMPLE HANDLING

Similar to the vaidation of sampling activities, the review of data from collocated sampling,
field blanks, and the FRM performance evauations, that are described in Elements 14 and
16, can be used to validate the sample handling activities. Acceptable precison and biasin
these samples would lead one to believe that the sample handling activities are adequate.
Any data that indicates unacceptable levels of bias or precison or atendency (trend on a
control chart) will be flagged and investigated. Thisinvestigation could lead to adiscovery
of ingppropriate sample handling activities that require corrective action.

ANALYTICAL PROCEDURES

Element 13 detalls the requirements for the andyticd methods, which include the pre-
sampling weighing activities that give eech sample a unique identification, an initid weight,
and prepares the sample for the field, and the post-sampling weighing activities, which
provide the mass net weight and the final concentration caculations. The methods include
acceptance criteria (Elements 13 and 14) for important components of the procedures,
aong with suitable codes for characterizing each sampl€e's deviation from the procedure.

VERIFICATION OF ANALYTICAL PROCEDURES

As mentioned above, system audits will be performed to ensure the andytica method
gpecifications mentioned in the QAPP are being followed. The audits will include checks
on the identity of the sample. Deviations from the andytica procedures will be noted in
audit finding forms and corrected using the procedures described in Element 20.
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VALIDATION OF ANALYTICAL PROCEDURES

Similar to the validation of sampling activities, the review of datafrom lab blanks,
calibration checks, laboratory duplicates, and other laboratory QC that are described in
Elements 14 and 16 can be used to vdidate the andyticd procedures. Acceptable
precision and bias in these samples would lead one to believe that the andytica procedures
are adequate. Any data that indicates unacceptable levels of bias or precison or a
tendency (trend on a control chart) will be flagged and investigated as described

in Element 14. Thisinvestigation could lead to a discovery of ingppropriate andytica
procedures, requiring corrective action.

QUALITY CONTROL

Elements 14 and 16 of this QAPP specify the QC checks that are to be performed during
sample collection, handling, and analyss. Theseinclude anadlyses of check standards,
blanks, spikes, and replicates, which provide indications of the quaity of data being
produced by specified components of the measurement process. For each specified QC
check, the procedure, acceptance criteria, and corrective action are specified.

VERIFICATION OF QUALITY CONTROL PROCEDURES

As mentioned above, system audits will be performed to ensure the qudity control method
specifications mentioned in the QAPP are being followed.

VALIDATION OF QUALITY CONTROL PROCEDURES

Vdidation activities of many of the other data collection phases mentioned in this
subelement use the quaity control datato vaidate the proper and adequate implementation
of that phase. Therefore, validation of QC procedures will require areview of the
documentation of the corrective actions that were taken when QC samplesfailed to meet
the acceptance criteria, and the potentid effect of the corrective actions on the vdidity of
the routine data. Element 14 describes the techniques used to document QC
review/corrective action activities.

CALIBRATION

Element 16, aswell asthe fied (Element 11) and the analyticd dements (Element 13)
detall the calibration activities and requirements for the critica pieces of equipment for the
PM2.5 network.

VERIFICATION OF CALIBRATION PROCEDURES

As mentioned above, system audits will be performed to ensure the cdibration
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specifications and corrective actions mentioned in the QAPP are being followed.
Deviations from the cdibration procedures will be noted in audit finding forms and
corrected using the procedures described in Element 20.

VALIDATION OF CALIBRATION PROCEDURES

Similar to the vaidation of sampling activities, the review of cdibration data thet are
described in Elements 14 and 16 can be used to vdidate calibration procedures.
Cdlibration data within the acceptance requirements would lead one to believe that the
sample collection measurement devices are operating properly. Any datathat indicates
unacceptable levels of bias or precison or atendency (trend on acontrol chart) will be
flagged and investigated as described in Elements 14 or 16. This investigation could lead to
adiscovery of ingppropriate calibration procedures or equipment problems requiring
corrective action as detailed in the dement.  Vdidation would include the review of the
documentation to ensure corrective action was taken as prescribed in the QAPP.

DATA REDUCTION AND PROCESSING

VERIFICATION OF DATA REDUCTION AND PROCESSING PROCEDURES

As mentioned above, system audits will be performed to ensure the data reduction and
processing activities mentioned in the QAPP are being followed.

VALIDATION OF DATA REDUCTION AND PROCESSING PROCEDURES

As part of the audits of data qudity, discussed in Element 20, anumber of sample IDs
chosen a random will be identified. All raw detafiles, induding the following, will be
selected:

Presampling weighing activity

Presampling activities and environment

Sampling activity and sampler download data
Sampler cdibration in effect during sampling period
Postsampling handling, storage, and trangport to lab
Postsampling storage and weighing by lab
Corrective action procedures

Data reduction and entry

NN NN N NN AN

Thisraw datawill be reviewed and find concentrations will be calculated by hand to

determineif the find vaes submitted to AIRS compare to the hand caculations. The data
will aso be reviewed to ensure that associated flags or any other data quaifiers have been
appropriately associated with the data and that appropriate corrective actions were taken.
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GLOSSARY OF QUALITY ASSURANCE AND RELATED TERMS

Acceptance criteria — Specified limits placed on characteristics of an item, process, or service
defined in requirements documents. (ASQC Definitions)

Accuracy — A measure of the closeness of an individual measurement or the average of a number of
measurements to the true vaue.

Assessment — The evauation process used to measure the performance or effectiveness of a system
and itsdements. As used here, assessment is an dl-inclusive term used to denote any of the following:
audit, I[I)erformance evduation (PE), management systems review (M SR), peer review, inspection, or
survelllance.

Audit (quality) — A systematic and independent examination to determine whether quality activities
and related results comply wi aﬂ anned operations and whether these operations are implemented
effectively and are suitable to achieve objectives.

Audit of Data Quality (ADQ) — A qudlitative and quantitative evauation of the documentation and
procedures associated with environmental measurements to verify that the resulting data are of
acceptabl equdlity.

Authenticate — The act of establishing an item as genuine, vdid, or authoritative.

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

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

Calibration — A comparison of ameasurement standard, instrument, or item with a standard or
instrument of higher accuracy to detect and quantify inaccuracies and to report or eiminate those
inaccuracies by adjustments.

Calibration drift — The deviation in instrument response from a reference value over aperiod of time
before recalibration.

Certification — The ocess of testing and evaluation against specifications designed to document,
verify, and r ni zet 6rgpetence of aperson, organization, or other entity to perform afunction or
sarvice, usud or agpecified ti

Chain of custody — An unbroken trail of accountability that ensures the physica security of samples,
data, and records.

Check standard — A standard prepared independently of the cdibration standards and andyzed
exactly like the samples. Check standard results are used to estimate analytical precision and to
indicate the presence of bias due to the cdibration of the andytica system.

Collocated samples— Two or more portions collected at the same point in time and space so asto
gjecﬁonsjdered identical. These samples are aso known as field replicates and should be identified as

Comparl]r ability — A measure of the confidence with which one data set or method can be compared
to another.
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Completeness — A measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under correct, norma conditions.

Computer program — A sequence of instructions suitable for processing by a computer. Processing
may Include the use of an assembler, acompiler, an interpreter, or atrandator to prepare the program
for execution. A computer program may be stored on magnetic media and referred to as “ software,”
or it may be stored permanently on computer chips, referred to as“firmware” Computer programs
covered in a QAPP are those used for audit results, design analys's, data acquisition, data reduction,
data storage ﬂdatabas&), operation or control, and database or document control registers when used
as the controlled source of qudity information.

Confidence Interval — The numerica interval constructed around a point estimate of a population
parameter, combined with a probability statement (the confidence coefficient) linking it to the
population's true parameter vaue. |If the same confidence interva construction technique and
assumptions are used to caculate future intervas, they will include the unknown population parameter
with the same specified probability.

Conformance — An affirmative indication or judgment that a product or service has met the
requirements of the relevant specification, contract, or regulation; aso, the state of meeting the
requirements.

Consensus standard — A standard established by a group representing a cross section of particular
government agencies, industry or trade, or a part thereof.

Conlz ractor — Any organization or individua contracting to furnish services or items or to perform
work.

Corrective action — Any measures taken to rectify conditions adverse to qudity and, where possible,
to preclude their recurrence.

Correlation coefficient — A number between -1 and 1 that indicates the degree of linearity between
two variables or sets of numbers. The closer to -1 or +1, the stronger the linear relationship between
the'%/? (i.e, the better the correlation). Vaues close to zero suggest no correlation between the two
variables.

Data of known quality — Data that have the qualitative and quantitative components associated with
their derivation documented appropriately for their intended use, and when such documentation is
verifiable and defensble.

Data Quality Assessment (DQA) — The scientific and datistical evaluation of data to determine if
data obtained from environmenta operations are of the right type, quality, and quantity to support their
intended use.  Thefive stgos of the DQA Processinclude: 1) reviewing the DQOs and sampling
design, 2) conducting a preliminary data review, 3) sdecting the datistical test, 4) verifying the
assumptions of the Satisticd test, and 5) drawing conclusions from the data.

Data Quality Indicators (DQI s) — The quantitative statistics and qualitative descriptors that are
used to interpret the degree of acceptability or utility of datato the user. The principa data quality
indicators are bias, precision, accuracy, comparability, completeness, representativeness.

Data Quality Objectives (DQOs) — The quditative and quantitative statements derived from the
DQO Process that clarify a study’ stechnica and quditx objectives, define the appropriate t?/pe of data,
and specify tolerable levels of potential decison errors that will be used as the basis for establishing the
qudity and quantity of data needed to support decisons.
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Data Quality Objectives (DQO) Process — A systematic strategic planning tool based on the
scientific method that identifies and defines the type, qudity, and quantity of data needed to satisfy a
specified use. The key elements of the DQO process include:

date the problem,

identify the decison,

identify the inputs to the decision,

define the boundaries of the study,

develop adecison rule,

specify tolerable limits on decision errors, and
optimize the design for obtaining data

DQOs are the quditative and quantitative outputs from the DQO Process.

Data reduction — The process of transforming the number of dataitems by arithmetic or satistical
cdculations, standard curves, and concentration factors, and collating them into amore useful form.
Datareduction isirreversible and generdly resultsin areduced data set and an associated loss of detail.

Data usability — The process of ensuring or determining whether the qudity of the data produced
meets the intended use of the data.

Deficiency — An unauthorized deviation from acceptable procedures or practices, or adefect in an
item.

Design — The specifications, drawings, design criteria, and performance requirements. Also, the
result of ddliberate planning, analys's, mathematical manipulations, and design processes.

Detection Limit (DL) — A measure of the capability of an andytical method to distinguish samples
that do not contain a specific anayte from samples that contain low concentrations of the anayte; the
lowest concentration or amount of the target andyte that can be determined to be different from zero by
asngle measurement at a stated level of probability. DLs are analyte- and matrix-specific and may be
|aboratory-dependent.

Distribution — 1) The gppointment of an environmental contaminant at a point over time, over an
area, or within avolume; 2) a probability function (dengty function, mass function, or distribution
function) used to describe a set of observations (datistical sample) or a population from which the
observations are generated.

Document — Any written or pictorid information describing, defining, specifying, reporting, or
certifying activities, requirements, procedures, or results.

Document control — The policies and procedures used by an organization to ensure thet its
documents and their revisions are proposed, reviewed, approved for release, inventoried, distributed,
archived, stored, and retrieved in accordance with the organization’ s requirements.

Duplicate samples — Two samples taken from and representative of the same population and carried
through al steps of the sampling and analytical proceduresin an identical manner. Duplicate samples
ae usled to assess variance of the tota method, Including sampling and andysis. See dso collocated
sample.

Environmental conditions — The description of aphysica medium (e.g., air, water, soil, sediment) or
abiologica system expressed in terms of its physicdl, icd, radiologicd, or biologicd
Characterigtics.
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Environmental data— Any parameters or pieces of information collected or produced from
measurements, analyses, or models of environmenta processes, conditions, and effects of pollutants on
human hedlth and the ecology, including results from laboratory andyses or from experimenta systems
representing such processes and conditions.

Environmental monitoring — The process of measuring or collecting environmenta deata

Environmental processes — Any manufactured or natural processes that produce discharges to, or
that impact, the ambient environment.

Environmental programs — An dl-incdlusve term pertaining to any work or activities involving the
environment, including but not limited to: characterizetion of environmental processes and conditions;
environmenta monitoring; environmental research and development; the design, congtruction, and
operation of environmenta technologies; and |aboratory operations on environmental samples.

Environmental technology — An al-inclusve term used to describe pollution control devices and
systems, waste treatment processes and storage facilities, and Site remediation technologies and their
components that may be utilized to remove pollutants or contaminants from, or to prevent them from
entering, the environment. Examples include wet scrubbers (air), soil washing ﬁsoil), granulated
activated carbon unit (water), and filtration (air, water). Usudly, this term applies to hardware-based
systems; however, it can dso gpply to methods or techniques used for pollution prevention, pollutant
reduction, or containment of contamination to prevent further movement of the contaminants, such as
capping, olidification or vitrification, and biologica treatment.

Estimate — A characterigtic from the sample from which inferences on parameters can be made.

Field blank — A blank used to provide information about contaminants that may be introduced during
sample collection, storage, and transport. A clean sample, carried to the sampling Site, exposed to
sampling conditions, returned to the laboratory, and treated as an environmental sample.

Financial assistance— The process by which funds are provided by one organization (usudly
governmentd) to another organization for the purpose of performing work or furnishing services or
items. Financid assstance mechanisms include grants, cooperétive agreements, and governmenta
interagency agreements.

Finding — An assessment conclusion that identifies a condition having a significant effect on an item or
activity. An assessment finding may be positive or negative, and is normaly accompanied by specific
examples of the observed condition.

Goodness-of-fit test — The application of the chi square distribution in comparing the frequency
digtribution of a gatigtic observed in a sample with the expected frequency distribution based on some
theoretical modd.

Guidance — A suggested practice that is not mandatory, intended as an aid or example in complying
with a standard or requirement.

Guigel ige — A suggested practice that is not mandatory in programs intended to comply with a
standard.

Holding time — The period of time a sample may be stored prior to its required analyss.

| dentification error — The misdentification of an andyte. In thiserror type, the contaminant of
concern is unidentified and the measured concentration isincorrectly assigned to another contaminant.
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I ndependent assessment — An assessment performed by a qualified individud, group, or
organization that is not a part of the organization directly performing and accountable for the work being
assessed.

I nspection — The examination or measurement of an item or activity to verify conformance to specific
requirements.

I nternal gandard — A standard added to atest portion of a sample in aknown amount and carried
through the entire determination procedure as areference for calibrating and controlling the precision
and bias of the gpplied andyticd method.

L aboratory split samples— Two or more representative portions taken from the same sample and
andyzed by different [aboratories to estimate the interlaboratory precision or variability and the data
comparability.

Limit of quantitation — The minimum concentration of an analyte or category of andytesin aspecific
matrix that can be identified and quantified above the method detection limit and within specified limits
of precison and bias during routine andytica operating conditions.

M anagement — Those individuas directly respongble and accountable for planning, implementing,
and ng work.

M anagement system — A gructured, nontechnical system describing the policies, obH' ectives,
principles, organizationd authority, responghbilities, accountability, and implementation plan of an
organization for conducting work and producing items and services.

Management Systems Review (M SR) — The qualitative assessment of a data collection operation
and/or organization(s) to establish whether the prevailing quaity management structure, policies,
p[)acticgjs and procedures are adequate for ensuring that the type and quality of data needed are
obtained.

Matrix spike — A sample prepared by adding a known mass of atarget andyte to a specified
amount of matrix sample for which an independent estimate of the target andyte concentration is
avalable. Spiked samples are used, for example, to determine the effect of the matrix on a method's
recovery efficiency.

M ay — When used in a sentence, aterm denoting permission but not a necessity.

Mean (arithmetic) — The sum of al the vaues of a st of measurements divided by the number of
vauesin the set; ameasure of centrd tendency.

Mean squared error — A datistical term for variance added to the square of the bias.

Measurement and Testing Equipment (M& TE) — Tooals, gauges, instruments, sampling devices,
or systems used to cdibrate, measure, test, or inspect in order to control or acquire data to verify
conformance to specified requirements.

Memory effects error — The effect that arelaively high concentration sample has on the
measurement of alower concentration sample of the same anayte when the higher concentration
sample precedes the lower concentration sample in the same andyticd instrument.

Method — A body of procedures and techniques for performing an activity (e.g., sampling, chemica
andysis, quantification), systematicaly presented in the order in which they are to be executed.
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Method blank — A blank prepared to represent the sample matrix as closdly as possible and
andyzed exactly like the calibration standards, samples, and quality control (QC) samples. Results of
method blanks provide an estimate of the within-batch variability of the blank response and an
indication of biasintroduced by the analytical procedure.

Mid-range check — A standard used to establish whether the middle of a measurement method's
cdibrated rangeis il within specifications.

Must — When used in a sentence, a term denoting a requirement that has to be met.

Nonconformance — A deficiency in a characteristic, documentation, or procedure that renders the
quality of an item or activity unacceptable or indeterminate; nonfulfillment of a specified requirement.

Objective evidence — Any documented statement of fact, other information, or record, either
quantitative or quditative, pertaining to the quaity of an item or activity, based on observations,
messurements, or tests that can be verified.

Observation — An assessment conclusion that identifies a condition (either pogitive or negative) that
does not represent a ggnificant impact on an item or activity. An observation may identify a condition
that has not yet caused a degradation of quality.

Organization — A company, corporation, firm, enterprise, or ingtitution, or part thereof, whether
incorporated or not, public or private, that has its own functions and administration.

Organization structure — The responghilities, authorities, and relationships, arranged in a pattern,
through which an organization performsiits functions

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

Parameter — A quantity, usually unknown, such as amean or astandard deviation characterizing a
population. Commonly misused for "variable," "characteridtic,” or "property.”

Peer review— A documented critical review of work generally beyond the state of the art or
characterized by the existence of potentia uncertainty. Conducted by qudified individuas (or an
organization) who are independent of those who performed the work but collectively equivaent in
technical expertise (i.e., peers) to those who performed the origina work. Peer reviews are conducted
to ensure that activities are technically adequate, competently performed, properly documented, and
satisfy established technica and quality requirements. An in-depth assessment of the assumptions,
calculations, extrapolations, dternate interpretations, methodol ogy, acceptance criteria, and conclusions
pertaining to specific work and of the documentation that supports them. Peer reviews provide an
evauation of a subject where quantitative methods of andlysis or measures of success are unavailable or
undefined, such asin research and development.

Performance Evaluation (PE) — A type of audit in which the quantitative data generated in a
measurement systemn are obtained independently and compared with routingly obtained data to evauate
the proficiency of an andyst or laboratory.

Pollution prevention — An organized, comprehensive effort to sysematicaly reduce or diminate
pollutants or contaminants prior to their generation or their release or discharge into the environment.

Population — The totdity of items or units of materia under consideration or study.
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Precision — A measure of mutua agreement among individua measurements of the same property,
usualy under prescribed smilar conditions expresseé generdly in terms of the sandard deviation.
Procedure — A specified way to perform an activity.

Process — A st of interrelated resources and activities that trandforms inputs into outputs. Examples
of processesinclude andys's, design, data collection, operation, fabrication, and caculation.

Project — An organized set of activities within a program.

Qualified data— Any data that have been modified or adjusted as part of statistica or mathematical
evauation, data vaidation, or data verification operations.

Qualified services— An indication that suppliers providing services have been evauated and
determined to meet the technical and quality requirements of the client as provided by approved
procurement documents and demonsirated by the supplier to the client’ s satisfaction.

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

Quality Assurance (QA) — An integrated system of management activities involving planning,
implementation, assessment, reporting, and qudity improvement to ensure that a process, item, or
sarviceis of the type and quality needed and expected by the client.

Quality Assurance Program Description/Plan — See quality management plan.

Quality Assurance Project Plan (QAPP) — A forma document describing in comprehensive detail
the necessary quaity assurance (QA), qudity control (QC), and other technica activities that must be
implemented to ensure that the results of the work performed will satisfy the stated performance
criteria. The QAPP components are divided into four classes. 1) Project Management,

2) Measurement/Data Acquisition, 3) Assessment/Oversight, and 4) Data Vdidation and Usability.
Guidance and requirements on preparation of QAPPs can be found in EPA QA/R-5 and QA/G-5.

Quality Control (QC) — The overdl system of technicd activities that measures the attributes and
performance of a process, item, or service againg defined standards to verify that they meet the stated
requirements established by the customer; operationa techniques and activities that are used to fulfill
requirements for quaity. The system of activities and checks used to ensure that measurement systems
are maintained within prescribed limits, providing protection againgt “out of control” conditions and
ensuring the results are of acceptable quality.

Quality control (QC) sample — An uncontaminated sample matrix spiked with known amounts of
andytes from a source independent of the calibration standards. Generaly used to establish intra-
laboratory or analyst-specific precison and bias or to assess the performance of dl or a portion of the
measurement system.

Quality improvement — A management [r)Tr](;gram for improving the quality of operations. Such
management programs generdly entail aforma mechanism for encouraging worker recommendations
with timely management evauation and feedback or implementation.

Quality management — That aspect of the overadl management system of the organization that
determines and implements the quaity policy. Quaity management includes Strategic planning,
alocation of resources, and other systemétic activities (e.g., planning, implementation, and assessment)
pertaining to the qudity system.
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Quality Management Plan (QMP) — A formal document that describes the quality system in
terms of the organization’s structure, the functional responsibilities of management and staff, the
lines of authority, and the required interfaces for those planning, implementing, and assessing all
activities conducted.

Quality system — A structured and documented management system describing the policies,
objectives, principles, organizational authority, responsibilities, accountability, and
implementation plan of an organization for ensuring quality in its work processes, products, and
services. The quality system provides the framework for planning, implementing, and assessing
work performed by the organization and for carrying out required quality assurance (QA) and
quality control (QC).

Readiness review — A systematic, documented review of the readiness for the start-up or
continued use of a facility, process, or activity. Readiness reviews are typically conducted before
proceeding beyond project milestones and prior to initiation of a major phase of work.

Record (quality) — A document that furnishes objective evidence of the quality of items or
activities and that has been verified and authenticated as technically complete and correct.
Records may include photographs, drawings, magnetic tape, and other data recording media.

Recovery — The act of determining whether or not the methodology measures all of the analyte
contained in a sample.

Repeatability — The degree of agreement between independent test results produced by the
same analyst, using the same test method and equipment on random aliquots of the same sample
within a short time period.

Reporting limit — The lowest concentration or amount of the target analyte required to be
reported from a data collection project. Reporting limits are generally greater than detection
limits and are usually not associated with a probability level.

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

Reproducibility — The precision, usually expressed as variance, that measures the variability
among the results of measurements of the same sample at different laboratories.

Requirement — A formal statement of a need and the expected manner in which it is to be met.

Research (applied) — A process, the objective of which is to gain the knowledge or
understanding necessary for determining the means by which a recognized and specific need may
be met.

Research (basic) — A process, the objective of which is to gain fuller knowledge or
understanding of the fundamental aspects of phenomena and of observable facts without specific
applications toward processes or products in mind.

Research development/demonstration — The systematic use of the knowledge and
understanding gained from research and directed toward the production of useful materials,
devices, systems, or methods, including prototypes and processes.

Round-robin study — A method validation study involving a predetermined number of
laboratories or analysts, all analyzing the same sample(s) by the same method. In a round-robin
study, all results are compared and used to develop summary statistics such as interlaboratory
precision and method bias or recovery efficiency.



VolumeV
Section Y.25.0
Appendix A
Revison 1
October 30, 2001
Page 9 of 10

Ruggedness study — The carefully ordered testing of an andyticd method while making dight
variationsin test conditions (as might be expected in routine use) to determine how such variations
affect test results. If avariation affects the results significantly, the method redtrictions are tightened to
minimize this variability.

Scientific method — The principles and processes regarded as necessary for scientific investigation,
including rules for concept or hypothesis formulation, conduct of experiments, and vdidation of
hypotheses by andysis of observations.

Self-assessment — The assessments of work conducted by individuas, groups, or organizations
directly respongible for overseeing and/or performing the work.

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

Service — The result generated by activities at the interface between the supplier and the customer,
and the supplier internd activities to meet customer needs. Such activities in environmenta programs
include design, ingpection, laboratory and/or field andlydis, repair, ingtdlation, and caibration.

Shall — A term denoting a requirement that is mandatory whenever the criterion for conformance with
the specification permits no deviation. This term does not prohibit the use of dternative approaches or
methods for implementing the specification so long as the requirement is fulfilled.

Should — A term dencting a guiddine or recommendation whenever noncompliance with the
gpecification is permissble.

Significant condition — Any dtate, status, incident, or Situation of an environmental process or
condition, or environmenta technology in which the work being performed will be adversdy affected
sufficiently to require corrective action to satisfy quality objectives or specifications and safety
requirements.

Softwar e life cycle — The period of time that starts when a software product is conceived and ends
when the software product is no longer available for routine use. The software life cycle typically
includes a requirement phase, a design phase, an implementation phase, atest phase, an ingdlation and
check-out phase, an operation and maintenance phase, and sometimes a retirement phase.

Span check — A standard used to establish that a measurement method is not deviating from its
cdibrated range.

Specification — A document stating requirements and referring to or including drawings or other
relevant documents. Specifications should indicate the means and criteriafor determining conformance.

Spike — A substance that is added to an environmenta sample to increase the concentration of target
analytes by known amounts; used to assess measurement accuracy (pike recovery). Spike duplicates
are used to assess measurement precision.

Split samples— Two or more representative portions taken from one samplein the field or in the
laboratory and analyzed by different andlysts or laboratories. Split samples are quaity control (QC)
samplesthat are used to assess andyticd variability and comparability.

Standard deviation — A measure of the dispersion or imprecision of a sample or population
distribution expressed as the positive square root of the variance and has the same unit of measurement
asthe mean.
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Standard Operating Procedure (SOP) — A written document that details the method for an
operation, andysis, or action with thoroughly prescribed techniques and steps and that is officidly
approved as the method for performing certain routine or repetitive tasks.

Supplier — Any individud or organization furnishing items or services or performing work according
to a procurement document or afinancid assstance agreement. An dl-inclusive term used in place of
any of thefollowing: vendor, sdller, contractor, subcontractor, fabricator, or consultant.

Surrogate spike or analyte — A pure substance with properties that mimic the anayte of interest. It
isunlikely to be found in environmental samples and is added to them to establish thet the andytica
method has been performed properly.

Surveillance (quality) — Continud or frequent monitoring and verification of the status of an entity
and the analysis of records to ensure that specified requirements are being fulfilled.
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CALIFORNIA AIR RESOURCES BOARD
MONITORING AND LABORATORY DIVISION

S.O.PMLD 055 - DRAFT (10/16/98)

STANDARD OPERATING PROCEDURE FOR MASS ANALY SIS OF FINE PARTICULATE
COLLECTED ON TEFLON FILTERS

1.0.0

2.00

3.0.0

SCOPE

This document describes the methodology used by the Monitoring and Laboratory (MLD)
Inorganics Laboratory saff to analyze the mass of fine particulate matter (PM2.5) samples
collected on Teflon filters.

SUMMARY OF METHOD

Individud teflon filters (46.2 mm in diameter) are weighed on an dectronic microbaance
before and after fidld sampling. Particulate matter less than 2.5 micrometers in diameter
is collected from ambient air over a 24-hour period on one of these filters. The net

net difference between pre- and postsampling filter weightsis used to caculate the
ambient ar mass concentration. After postwelghing, filters are stored for subsequent
andyss.

INTERFERENCES

3.1  Thepotentid effect of body moisture or oils contacting the filtersis minimized by
using non-serrated forceps to handle thefilters at al times. This measure dso
moderates interference due to static electricity.

3.2  Tdilon filters accumulate a surface dectrical charge which may affect filter weight.
Static dectricity is controlled by tregting filters on a“ Static Magter” dtatic charge
neutraizer prior to weighing. Placement of filters upon the “ Static Master” is
required for aminimum of 30 seconds before any filter can be weighed.

3.3  Moisgture content can affect filter weight. Filters must be equilibrated for a
minimum of 24 hours in a controlled environment prior to pre- and postweighing.
During the equilibration period, relative humidity must be maintained a a mean
value of 35-40% and air temperature at a mean of 21-23 degrees Celsius.

3.4  Airborne particulates can adversdy affect an accurate mass measurement of the
filter. Equilibrating filters should not be placed within airflow paths created by air
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conditioning ductwork, near computer printers or turbulence created by opening
and dlosing doors. Dust contamination can be further minimized by cleaning the lab
bench tops and weighing areas dally, ingadling “sticky” floor mats at the entrance to
the balance room, and wearing clean lab coats over regular clothing.

APPARATUS

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

4.12

4.13

Sartorius M 3P (or M5P) dectronic microbaance with a minimum resolution of
0.001 mg (i.e., 1 microgram ) and a precison of + 0.001 mg, supplied with a
balance pan. The microbaance must be positioned upon a vibration-damping
balance support table and should be interfaced with a Laboratory Information
Management System (LIMS) database system.

Cdlibration weights, utilized as Mass Reference Standards, should be non-
corroding, range in weight from 100 mg to 200 mg, and be certified as tracegble to
Nationa Ingtitute of Standards and Testing (NIST) mass standards. Two sets are
needed, one set as aworking standard and one set as the primary sandard. The
weights should be Class 1 category with atolerance of 0.01mg.

Radioactive (dpha-particle) Polonium-210 (* StaticMaster”) antistatic strips for
charge neutralization. At least 6 strips are needed per balance.

Non-metallic, non-serrated forceps.

Digitd timer/stopwatch.

Filter: Teflon membrane, 46.2 mm in diameter with a polypropylene support ring.
Filter support cassettes.

Filter equilibration racks.

Honeywel| rlaive humidity/temperature recorder.

Psychrometer (NIST certified) for cdibration of relative humidity readings.
Precison thermometer (NIST certified) for calibration of temperature readings.
Light box , 16" x 18".

Antigatic, nitrate-free, phosphate-free, sulfate-free vinyl gloves.
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Plagtic petri-dide filter containers.
Zip-lock plagtic bags, 5'x8".
Disposable laboratory wipes.
Filter equilibration cabinets.

Metd filter-shipping cylinders (supplied with Andersen FRM samplers).

BALANCE CALIBRATION PROCEDURE

5.1

5.2

5.3

Prior to any filter weighing, the balance must be cdibrated. First, check the
balance level and adjust as needed. After connecting the balance to aline source,
the liquid crystal display should read “stand-by”. Pressthe on/off key to activate
the balance. The baance performs an internd circuitry check, which is complete
when “CH2" gppearsin theliquid crystd display (LCD). The LCD then displays
an“L”, indicating that the load weights should be removed (The load weights are
used only for weighing objectsin excess of 750 or 1500 mg). Press the bottom
white key marked with the smdl white “t” to remove the load weights. The LCD
should soon display “0.000" and a stabilization bubble. Open the weighing
chamber door to adlow equilibration to room temperature. To ensure maximum
gability, the microbdance must remain on a dl times; the display will register
“gtand-by” when not in use,

Interna Cdibration: After chamber equilibration (usualy one minute), close the
cover. Once the stabilization bubble in the LCD (heresfter referred to asthe
“bubble’) appears above the “mg”, pressthe “CAL” key. The LCD should soon
display “C’ followed by “0.000" and the bubble. Pressthe“CAL” key a second
time and the LCD will display a“CC” followed by “0.000" and the bubble. The
balance is now ready for an externd cdibration check. However, should the
display read “ CE”, an error has occurred and the calibration must be repeated as
described above.

Externa Calibration Check: Open the chamber door. Place a 100 mg working
reference standard cdlibration weight onto the baance pan with nonmetallic
forceps. Close the chamber door and record the date, temperature, and relative
humidity in a quaity control notebook assigned to the microba ance on which the
welghing procedure is being performed. After the LCD displays aweight readout
and the bubble, wait for 30-45 seconds, then record the weight readout in the
qudity control logbook, dong with temperature and humidity data and initid.
Remove the calibration weight and tare the balance by tapping the red “T” key to
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re-register a balance zero reading. Repeat this same procedure with a 200 mg
calibration weight. The balance is now ready for weighing the filters. If a
LIMS database system has been interfaced with the balance, the weight
readouts of calibration and filter masses can be transferred into the database
with a transmit key on the balance. The quality control logbook must still be
maintained. External calibration will be performed daily for each day that
filters are pre- and/or postweighed.

6.0.0 FILTER INSPECTION AND EQUILIBRATION

6.1

When the filters initially are brought into the laboratory for preconditioning
and preweighing, they should be transferred from their sealed manufacturer’s
packaging to a filter-handling container, such as a glass or plastic petri dish.
The filters should be handled only with non-serrated forceps. Vinyl gloves
that are ion-free, powder-free and antistatic may be worn by lab personnel
when filters are being prepared for conditioning and weighing. These
precautions reduce the risk of body moisture or oils coming into contact with
the filters and affecting mass measurements. Before the filter is placed in a
container, it has to be inspected for defects. This is done by examining a
filter on a “light table” or over a dark surface (lab bench top). A filter must be
discarded if any defects are found. Specific defects to look for are the
following:

1. Pinhole--A small hole appearing (a) as a distinct and obvious bright point
of light when examined over a light table or screen, or (b) as a dark spot
when viewed over a dark surface.

2. Separation of ring--Any separation or lack of seal between the filter and
the filter border reinforcing the ring.

3. Chaff or flashing--Any extra material on the reinforcing, polyolefin ring
or on the heat seal area that would prevent an airtight seal during
sampling.

4. Loose material--Any extra loose material or dirt particles on the filter.

5. Discoloration--Any obvious discoloration that might be evidence of
contamination.

6. Filter nonuniformity--Any obvious visible nonuniformity in the
appearance of the filter when viewed over a light table or black surface
that might indicate gradations in porosity or density across the face of the
filter.

7. Other--A filter with any imperfection not described above, such as
irregular surfaces or other results of poor workmanship.
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After inspection, filters must be conditioned within an environmentally
controlled room for at least 24 hours prior to performing presampling
weighing (preweighing). Mean relative humidity must be held to 35-40 %
and the mean temperature must be held to 21-23 degrees Celsius. Every

6 months, the hygrothermograph recorder is recalibrated as a quality control
check. The relative humidity recording is checked against a NIST- certified
psychrometer and the temperature recording is checked against a NIST-
certified thermometer.

From each new lot of filters received, take a random sample of 3 filters as “lot
blanks” and expose each in a separate container within the controlled room
environment. Weigh these “lot blanks™ every 24 hours (as explained in
Sections 7.6 and 7.7). The filters should be conditioned in an open-sided
cabinet that will allow air circulation over the filters while reducing the chance
that extraneous airborne material inside the conditioning room will settle onto
the filters. If the weight change after 24 hours exceeds 15 micrograms,
continue conditioning until the 24-hour weight variation is less than

15 micrograms for each of the 3 “lot blanks”. This process should take less
than a week. Inscribe information concerning the lot number, balance ID
number, and dates of “lot blank” weighings on a Lot Blank Filter Conditioning
Mass Data Form. Once the “lot blanks™ have generated stable mass values,
note the time taken from initial exposure of the filters to balance room
conditions until achievement of stable mass. This period is designated as the
minimum time needed to condition other filters from the same lot before they
can be preweighed and used for routine sampling.

After the minimum conditioning period has been determined, select a number
of filters that can be satisfactorily weighed with an acceptable level of
precision within the normal working day (20-40 filters should be an adequate
number). Condition the selected filters for at least the time required and set
aside for preweighing.

PRESAMPLING FILTER WEIGHING

7.1

7.2

Record the relative humidity and temperature of the conditioning environment
in the quality control logbook for the balance. Ensure that: 1) the
temperature and the relative humidity of the Balance Room have remained
(and are currently) within the allowable limits (see Section 3.0.0) throughout
the previous 24 hours, and that 2) the selected filters have been conditioned
for at least the minimum time needed to attain mass stability, as determined
from the lot blanks.

Clean the microbalance’s weighing chamber with a fine brush, if necessary.
Clean the surfaces near the microbalance with antistatic solution or methyl
alcohol-moistened disposable laboratory wipes. Clean the forceps used for
handling the mass reference weights and the filters with the moistened wipes
prior to each weighing session. Ensure that both forceps are thoroughly dry.
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Perform an internal and externd cdlibration of the microbaance (as described in
Section 5.0.0) prior to beginning each daily weighing sesson. Once the weighing
procedure begins, however, you only need to tare (i.e., zero) the microbaance
before weighing each consecutive filter.

Obtain ametd filter-shipping container designated for use with the monitoring Ste
for which filters are to be preweighed, and appropriate filter support cassettes and
meta covers. For filters being sent to monitoring sites usng single-day (R&P)
samplers, use cassettes with a beveled inner edge on the top ring; for filters being
sent to monitoring Sites using sequentia (Andersen) samplers, use cassettes without
the beveled top ring.

Log-on to the LIMS and click on the PM 2.5 BALANCE WEIGHING icon and
then the PREWEIGHT icon. At the LIMS prompts, enter the year and quarter in
which the filters are to be used, not the quarter they are to be weighed. Hit the
return key for the PREWEIGHT FILTER NUMBER option, enter the
designated filter number, and hit the return key for acceptance. LIMS will bring up
the filter number and a blank space for mass dataiinput.

Take each conditioned filter, usng forceps and gripping the filter only by the outer
polyolefin support ring, and place the filter (support ring Sde up) onto a static
neutrdizer. Allow thefilter to remain on the gatic neutrdizer for aminimum of

30 seconds prior to weighing.

Next, place the filter (using forceps) into the balance chamber and close the cover.
Each filter isassigned a24-Hour Sample Report-Field Data Sheet (24-Hr
Report) that includes the chain of custody record and will be used for recording
information about the filter sample. At the end of 30 seconds, pressthe
“trangmit/print” key on the baance, and LIMS will register the massin the database
and on the monitor. Record thismassasa“preweight” value on the 24-Hr Report
Sheet. Date and initid the 24-Hr Report and enter a date on the “Postweigh by”
line that is 30 days from the preweighing dete.

After the weight is tranamitted, LIMS prompts the analyst to begin weighing the
next availablefilter. If thereisaneed to reweigh afilter, however, pressthe RE-
WEIGH option and LIMS will clear the previous mass vaue from the screen.
Wait another 30 seconds, then press the “transmit” key. Record the new value.

After thefilter iswelghed, it is secured in an appropriate (see Section 7.4) filter
support cassette, with the filter’s support ring facing up. Fasten the protective meta
covers onto the cassette and place it in the metd filter-shipping cylinder used for
trander to the sampling Ste. Thefilter cassatte must be marked with an identifying
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number on itssde. This number must aso be recorded on the 24-Hr Report Sheet
as the Cassette ID Number.

After each filter is weighed, the microbaanceis zeroed by pressing thered TARE
key. The balanceisnow ready for the next filter.

After repeating the above steps for 9 individud filters, LIMS prompts a“field
blank” filter massweighing. Sdlect any conditioned filter and weigh as described
above, but select afilter number preceded by an FB and record this number on the
24-Hr Report. Once this weighing has been completed, LIMS prompts a“check
sandard” massweighing. The microbadance istared, and either a100 mg or a
200 mg mass working reference standard is weighed as a QC check.

NOTE: Each working standard will be checked againgt the corresponding
laboratory primary standard weight at least quarterly. |If the stlandards disagree by
more than 3 micrograms, the working standards must be checked by a certified
outside contractor and replaced if necessary.

A duplicate filter must be selected from the previous 9 routine samplefilters and
weighed as aqudity control check. LIMSwill prompt a Duplicate weighing by
providing, on screen, the filter number of (usualy) the first sdlected routine sample
filter. Weigh thefilter, as described above, record the weight on the 24-Hour
Report as a duplicate mass, and transmit into LIMS. If the duplicate mass varies
more than 15 micrograms from the origind mass measurement, tare the
microbaance and re-weigh the filter. If the variation in mass remains more than

15 micrograms, flag thefilter in question and consult with the laboratory supervisor.

Affix to each filter's 24-Hr Report sheet afilter bar code label corresponding to the
filter ID number, and record the Ste name. The Ste operator will add the AIRS site
number and other relevant information needed to characterize a specific filter
sampled at a specified Ste. When the preweighed filters are loaded into the
sampler, the chain of custody record will be sgned by the field operator and the
date and time recorded.

Stack together dl 24-Hr Reports for filters in one filter-shipping cylinder going to
one ste, folded so that the Ste nameisreadable. Placethesein a5'x8" zip-lock
bag and wrap this around the meta shipping cylinder, securing in place with a
rubber band. Take this assembly to the Stockroom, to be shipped to the indicated
monitoring Ste.

During the first preweighing session, and as needed during later weighing sessons
(consult with the laboratory supervisor), designate five filters to be used aslab
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blanks. Assgn aunique identification number LBxxxx to each of five filters and
record this on the petri-dide label and in the laboratory QC notebook. Weigh as
indicated in Sections 7.6 and 7.7, except that weight results will be recorded, aong
with the date, only in the QC notebook. Initid each weight entry. Replace the
filtersin ther petri-dides and leave open in the cabinet where samplefiltersare
conditioned.

8.0.0 POSTSAMPLING TRACKING, DOCUMENTATION & INSPECTION

8.1

8.2

8.3

8.4

Upon receipt of filter samples from the fidld, Stockroom personnd will perform the
following geps

1. Recelve the shipping/transport container.

2. Remove the metd filter-shipping cylinder and immediately placeitina
refrigerator/freezer that is kept at 4 degrees Celsius or lower.

Baance Room personnd will pick up the filter-shipping cylinders from the
Stockroom and move them to a check-in area where they will check the
temperature recorders on the cylinders, remove the attached bag of 24-Hr Reports,
then place the cylinder either in alab refrigerator/freezer at 4 degrees Celsius or
lower, or teke it directly to the Balance Room. On each 24-Hr Report, in the
“recalved by lab” column on the chain of custody record, note date, time, and
temperaure at the time of sample arriva in the lab. Also ingpect the condition of
the sample container and filter samples, especidly for contamination by moisture
during shipping. Keep the 24-Hr Reports with the shipping cylinder.

Bdance room personnd will verify acceptance of thefilters for postweighing by
examining the 24-Hr Report Sheet (which includes the chain of custody). If fidd
data are missing or not obtainable from the Ste operator, or if asampler mafunction
isevident, “flag” thefilter on its 24-Hr Report Sheet (and in LIMS during log-in)
and continue processing the next filter. A “flagged” filter is archived and stored
under refrigeration until further consultation with alab supervisor determines
whether the filter is acceptable or declared invdid.

When ready to start conditioning of the filters (as determined by temperature during
shipping and maximum days alowed until postweighing, and /or weighing room
workload) move the shipping cylinder to the Baance Room. If the shipping
container arrives to the balance room more than 15 degrees below room
temperature, alow it to warm to the temperature in the room before opening to
avoid water condensation on a cold filter. Remove each filter cassette from the
shipping container and remove its protective meta covers, but keep thefilter inits
filter support cassette for identification purposes. Use a“light table” to check on
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the physica appearance of the filter sample area (especidly for pinholes). If
particulate matter isfound on the metal covers after the filter has been removed,
record notes on the 24-Hr Report and “flag” thefilter. Consult the lab supervisor
to determine if the filter should be invaidated.

Match the filter cassette with the appropriate 24-Hr Report and with a petri-dide
labeled with a barcode number identicd to the filter ID number. Remove thefilter
from the support cassette usng non-serrated forceps. Antigtatic, ion-free vinyl
gloves may be worn during filter handling. Inspect the filter for any damage that
may have occurred during sampling that was not reveded during the initia
ingoection. If any damageisfound, “flag”’ thefilter and record this on the 24-Hr
Report sheet and hold the filter for further consultation by the lab supervisor. If the
filter isfound to be acceptable for mass andysds, trandfer it into the petri-dide and
place the cover on loosdly.

After the filters have been inspected and processed as described above, log in each
individua filter by transmitting the bar-code number on the Fidd Data Sheet
provided into the LIMS database. Write the LIMS ID number generated from the
database onto the 24-Hr Report, the petri-dide label, and in alaboratory |ogbook.
Place each filter (inits petri-dide, with the cover undernegth or fitted loosdly to
dlow free circulation of air over thefilter) onto a portable filter equilibration rack
and place in awdl-ventilated cabinet in the baance room. Allow thefiltersto
equilibrate for at least 24 hours. 1t should be noted that the relative humidity
conditions for postsampling filter mass weghing after conditioning should be within
+ 5% of the presampling conditioning environment.

9.0.0 POSTSAMPLING FILTER WEIGHING

9.1

9.2

After conditioning, remove the racks containing the postsampling filters from the
cabinets and retrieve the 24-Hr Report sheets. Match up the ID numbers on the
petri-dides and on the 24-Hr Report sheets and place them on the bench top near
the sdected bdance. Placefiltersin an orderly fashion on static charge neutrdizers
adjacent to the microbalance.

Cdlibrate the microbaance as described in Sections 5.1, 5.2, and 5.3. After
cdibration, at the start of each weighing sesson, re-weigh one of the three lab
blank filters. These arefiltersthat have been conditioned, weighed, then left
continualy exposed in the cabinets where sample filters are conditioned (see
Section 7.15). Record the weight of the lab blank and the date in the QC
notebook and initid the record. At least once aweek, aso weigh the other two lab
blanks and smilarly record their weights. The average weight change for these
filters should not exceed 15 micrograms per day of exposure. If thislimitis
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exceeded, consult with the laboratory supervisor before weighing any samplefilters.
Long-term results can aso be used to measure the mass stability of the Teflon filters
over time.

Prompt the LIM S database to generate a PM 2.5 M ass Postweight Analysis
work list by selecting awork list function from the Main Menu. Next, enter the
tes name pm25. Givethework lig afilename: (eg., FM- (fine mass)
MM/DD/YY) which designates the test and the current date. Default the other
prompts until the mass worklist is generated. Check the workligt for the
appropriate number of duplicates (at least 10%), field blanks, and check standards.
Accept the worklist only after dl the samples registered on the worklist match the
samplesidentified on the selected 24-Hr Report sheets. Thisincludes al the
selected routine samples, fied blank samples, check standards, and duplicates.
Once the worklist is generated and accepted, no changes can be made.

Prompt the LIM S database to select Postweight Balance Weighing from the
Main Menu. Enter the prompt post and typein the worklig file name. The
computer will display the firgt filter number and corresponding preweight. Begin
weighing as described in Sections 7.6 and 7.7, except that when the mass read-out
appears on the LCD, screen record the value on the 24-Hr Report sheet in the
“postweight” space. Then transmit the data to the LIM S database, and proceed
with the next sample. After 9 individud filters have been weighed, which may
include field blank filters, LIMS will prompt for weighing a check standard and
then aduplicate samplefilter. Thefilter number of the duplicate will be the same
asthe origind filter, except for the inclusion of the letter D after the number.
Record the duplicate’ s weight on the 24-Hr Report. Also record the date of
postweighing on the 24-Hr Report. Filters shipped and stored at 4 degrees Celsius
or lower before conditioning must be weighed within 30 days of the sampling date;
filters shipped and stored between 4 and 25 degrees Celsius before conditioning
must be weighed within 10 days of the sampling date. Any “out of date” samples
must be so noted on the 24-Hr Report and reported to the |aboratory supervisor.

If mass difference between the preweight and postweight of a“field blank” filter is
greater than 30 micrograms, “flag” that filter and notify the Ste operator and the lab
supervisor. If mass differences between the origina and replicate mass read-outs
from a postweighed duplicate are greater than 15 micrograms, flag that filter and
notify the lab supervisor.

If, after postweighing, the filter will receive further analyss, return it to the
conditioning container, close the container tightly and note on the conditioning
container that additional andyses are required. Transfer thefilter, dong with any
gpecial comments on a copy of the 24-Hr Report, to the |ab responsible for
performing additiona andyses.
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Appendix C

Data Qualifiers/ Flags

A sample qudifier or aresult qudifier isan indicator of the fact and the reason that the subject andyss.
(8 did not produce a numeric result, (b) produced a numeric result, but it is qualified in some respect
relaing to the type or vaidity of the result, or (¢) produced a numeric result, but for adminigrative
reasons, is not to be reported outside the laboratory.

A numeric codeisused for invalid data. A code of “Y” or “N” indicates adataflag. A three-letter
aphabetic code represents a data flag indicating the datais qudified in some respect and may be
invaidated.
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Table C-1
FHeld Qudlifiers
Code Definition Description
9977 Contamination Contamination including observations of insects or other debris
9976 Filter Damage Filter appeared damaged
Y or N Elapsed Sample Time Elapsed sample time out of specification
See Table C-3 Event Exceptional event expected to have effected sample (dust, fire, spraying etc)
9976 Field Accident There was an accident in the field that either destroyed the sample or
rendered it not suitable for analysis.
FAT Failed Ambient Ambient temperature check out of specification
Temperature Check
FT Failed Filter Temperature | Filter temperature check out of specification
Check
Y orN Flow Rate Flow rate 5 min avg out of specification
Y orN Filter Temperature Filter temperature differential, 30 minute interval out of specification
9995 Failed Multi-point Failed the initial Multi point calibration verification
Calibration Verification
FPC Failed Pressure Check Barometric pressure check out of specification
9986 Failed Single Point Failed theinitial single point calibration verification
Calibration Verification
9980 Leak suspected internal/external leak suspected
9980 Sampler Damaged Sampler appears to be damaged which may have affected filter.
Table C-2
Laboratory Qudifiers
Code Definition Description
ALT Alternate M easurement The subject parameter was determined using an alternate measurement
method. Valueis believed to be accurate but could be suspect.
<2 Below Detectable Limits There was not a sufficient concentration of the parameter in the sampleto
exceed the lower detection limit in force at the time the analysis was
performed. Numeric resultsfield, if present, is at best an approximate value.
9984 Canceled The analysis of this parameter was canceled and not performed.
FBK Found in Blank The subject parameter had a measurable value above the established QC limit
when ablank was analyzed using the same equipment and analytical method.
Therefore, the reported value may be erroneous.
FCS Failed Collocated Sample Collocated sample exceeded acceptance criterialimits
FFB Failed Field Blank Field blank samples exceeded acceptance criteria limits.
9984 Failed Internal Standard Internal standards exceeded acceptance criteria limits.
9984 Failed Laboratory Blank Laboratory blank samples exceeded acceptance criterialimits.
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Table C-2
Laboratory Qudifiers (cont.)

9984 Failed Laboratory Duplicate Laboratory duplicate samples exceeded acceptance criterialimits.

9984 Failed Quality Control The analysis result is not reliable because quality control criteriawere
exceeded when the analysis was conducted. Numeric field, if present, is
estimated value.

HTE Holding Time Exceeded Filter holding time exceeded acceptance criterialimits.

9976 Improper Sample Due to improper preservation of the sample, it was rendered not suitable for

Preservation analysis.

9984 Laboratory Accident There was an accident in the laboratory that either destroyed the sample or
rendered it not suitable for analysis.

9984 Rejected The analysis results have been rejected for an unspecified reason by the
laboratory. For any results where a mean is being determined, this datawas
not utilized in the calculation of the mean.

<2 Analyzed But Undetected Indicates material was analyzed for but not detected

Table C-3
List of Eventsfor PM2.5 Mass Concentrations

Code Description

A High Winds

C Volcanic eruptions

D Sandblasting

E Forest fire

F Structurd fire

G High pollen count

H Chemical spillsand industria accidents

J Construction/demolition

K Agricultura tilling

L Highway construction

N Sanding/salting of streets

(@) Infrequent large gatherings

P Roofing operations

Q Prescribed burning

R Clean up after amajor disaster

S Seismic activity
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Table C-4

Projected PM 2.5 Log-In Parameters

Parameter

Entry

Ste Name

Barcode

Diff PreWt/Begin Sampling (Hrs)
Flag PreWt/Begin Sampling

Filter Removd Dae'Time

Diff End Sampling/Filter Remova (Hrs)
Fag End Sampling/Flter Removd
Shipping Temperature (C)

Flag Shipping Temperature

Days Until Pog-Weight
Pogt-Weigh Filter By

Diff End Sampling/Pogt-Wt (Days)
Flag End Sampling/Post-Wt
DateRec'din Lab

15 Diff End Sampling/Date Rec'd (Days)
16 Sampling Date (MM/DD/YY))

17 Sampling Time (HH:MI)

18 Sampling Frequency

19 Scheduled Run Day?

20 Make-Up or Extra Sample

21 Sampling Date Being Made Up

22 Comments

23 Sample Invdid?

24 Invaid Reason

25 Local Condition Code

26 HFag Filter Temp Differentid

27 Elapsed Time (HH:MI)

28 Elgpsed Time (minutes)

29 Hag Elgpsed Time

30 Elapsad Time for Conc Cac (minutes)
31 Volume (M3)

32 Flow CV (%)

33 Fag FHowrate

© oo ~NOOU~WNEPRHE

Tl
A WDMNPEFO

34 Avg Ambient Temperature (C)
35 Min Ambient Temperature (C)
36 Max Ambient Temperature (C)
37 Avg Ambient Pressure (mmHQ)
38 Min Ambient Pressure (mmHg)
39 Max Ambient Pressure (mmHQ)

Chemig Picksfrom Ligt or FTP from Feld

Scanned in by barcode reader

LIMS Calc after Post-Wt

LIMS Fagsif Calc Hrs>720 (30 Days)

Chemist Entersat Log-In

LIMS Cdlc after Log-In

LIMSHagsif Cdc Hrs>96 (4 Days)

Chemist Enters at Log-In (<4,4 to 25,>25)

LIMS Hagsif Chemist entered >25

LIMS Calc either 10 or 30

LIMS Cdc Date

LIMS Calc after Post-Wt

LIMS Flagsif >Days Until Post-Wt Fidd

Chemigt Entersat Log-In

LIMS Cdlc after Log-In

Chemig Entersat Log-In or FTP from Fied

LIMS Defaults 00:00

LIMS Defaults Every 6, 3 or 1 Days (AIRS)

LIMS Defaults Y es, Chemist can enter No

Chemigt Entersif Schd=No

Chemigt Entersif Make-Up Sample

Chemigt can Enter Anything

Default=No, Chemist or LIMS can changeto Yes
Chemigt or LIMS Entersif Sample Invdid=Y (AIRS)
Chemigt Enters, Default=No Unusua Cond (AIRS)
Chemig Entersat Log-In or FTP from Fied (AIRS)
Chemist Entersat Log-In or FTP from Fed

LIMS Cdc after Log-In (AIRS)

LIMS Hags if Time <1380 minutes (AIRS)

LIMS Defaults 1440, LIMS Changes if Time <1380
Chemigt Enters at Log-In or FTP from Fidd (AIRS)
Chemig Entersat Log-In or FTP from Fied (AIRS)
Chemigt Entersat Log-In or FTP from Feld or
LIMSHagsif CV%>2 (AIRS)

Chemigt Enters at Log-In or FTP from Fidd (AIRS)
Chemig Entersat Log-In or FTP from Fidd (AIRS)
Chemigt Enters at Log-In or FTP from Fidd (AIRS)
Chemig Entersat Log-In or FTP from Fidd (AIRS)
Chemigt Enters at Log-In or FTP from Fidd (AIRS)
Chemig Entersat Log-In or FTP from Fidd (AIRS)
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