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DISCLAIMER

This Quality Assurance Project Plan (QAPP) covers the criteria-pollutant and NCore
monitoring network for the North Carolina Department of Environmental Quality (DEQ)
Division of Air Quality (DAQ) and the Western North Carolina Regional Air Quality
Agency. Throughout this document where it states “DAQ” this local program is included
by reference.
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QUALITY ASSURANCE PROJECT PLAN ACRONYM GLOSSARY

ADQ - Audit of Data Quality

AQS - Air Quality System (EPA's Air database)
ARM - Approved regional method

BAM - Beta attenuation monitor

CFR — Code of Federal Regulations

CO - Carbon monoxide

COC - Chain of custody

CV - Coefficient of Variation

DAQ - North Carolina Division of Air Quality

DEQ - North Carolina Department of Environmental Quality
DQA - Data quality assessment

DQI - Data quality indicators

DQO - Data quality objectives

ECB - Electronics and Calibration Branch

e-log — electronic logbook

EPA - United States Environmental Protection Agency
FEM — Federal equivalent method

FRM - Federal reference method

IR — Infrared

km - kilometers

LDL — Lower detection limit

L/min — Liters per minute

m — meters

mé/hour — Cubic meters per hour

MQO - Measurement quality objective

MSR - Management systems review

NAAQS - National Ambient Air Quality Standards
NCore- National Ambient Monitoring Strategy - National Core Monitoring
NCSOP - North Carolina standard ozone photometer
NIST - National Institute of Science and Technology
NO:2 — Nitrogen dioxide

NOx — Nitrogen oxides

NOy — Reactive oxides of nitrogen

NPAP - National performance audit program

Os — Ozone
PAMS - Photochemical assessment monitoring station
Pb — lead

PEP — Performance evaluation program

PFA — Perfluoroalkoxy

PM2s — Particles with an average aerodynamic diameter of 2.5 microns or less, also known as
fine particles

PMao — Particles with an average aerodynamic diameter of 10 microns or less

ppb — parts per billion

ppm — parts per million



PQAO - Primary quality assurance organization
QA/QC - Quality assurance/quality control
QAPP - Quality assurance project plan

QC - Quality control

R & P - Rupprecht & Patashnick

RCO - Raleigh central office

RSD — Relative standard deviation

SD - Standard deviation

SLAMS - State and local air monitoring station
SO2- Sulfur dioxide

SOP - Standard operating procedure

SPM - Special purpose monitor

SRP — EPA standard ozone reference photometer
STN - Speciation trends network

TEOM - Tapered elemental oscillating microbalance

TSA - Technical systems audit

VOC - Volatile organic compounds
VSCC - Very sharp cut cyclone
WINS — Well-type impactor ninety-six
XRF — X-ray fluorescence
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1.0 QUALITY ASSURANCE PROJECT PLAN IDENTIFICATION AND APPROVAL

Title: Quality Assurance Project Plan for the State of North Carolina Division of Air Quality
Ambient Air Quality Monitoring Program

The attached Quality Assurance Project Plan for the State of North Carolina Division of Air
Quality Ambient Air Quality Monitoring Program is hereby recommended for approval and
commits the State of North Carolina, Department of Environmental Quality (Division of Air
Quality) to follow the elements described within.

1) Signature: m&o&@—@«&\ Date \9— 'h\ \l‘S

DEQ, Air Quality Division Director

2) Signature: M/ Date (1/( f/ H"

DAQ Quality Assurance Manz}éer

3) Signature: Date
EPA Region 4 Quality Assurance Officer
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Table 3.1 DAQ Ambient Air Quality Monitoring Program Quality Assurance Project Plan
Distribution List

Name Address Telephone e-mail

Sheila Holman | DAQ (919) 707- mailto:Sheila.Holman@ncdenr.gov
1641 Mail Service Center - | 8430
Raleigh, NC 27699-1641

Donald DAQ (919) 707- Donnie.Redmond@ncdenr.gov

Redmond, Jr. 1641 Mail Service Center - | 8468
Raleigh, NC 27699-1641

Lori Cherry DAQ (919) 707- Lori.Cherry@ncdenr.gov
1641 Mail Service Center - | 8425
Raleigh, NC 27699-1641

Brad Newland | Wilmington Regional Office | (910) 796- Brad.Newland@ncdenr.gov
127 Cardinal Drive 7215
Extension
Wilmington, NC 28405

Robert Fisher Washington Regional Office | (252) 948- robert.fisher@ncdenr.gov
943 Washington Square 3834
Mall
Washington, NC 27889

Patrick Butler Raleigh Regional Office (919) 791- Patrick.Butler@ncdenr.gov
3800 Barrett Drive 4200
P.O. Box 27687
Raleigh, NC 27609

Ron Slack Mooresville Regional Office | (704) 663- Ron.Slack@ncdenr.gov
610 East Center Avenue, 1699
Suite 301
Mooresville, NC 28115

Lisa Edwards Winston-Salem Regional (336) 771- lisa.edwards@ncdenr.gov
Office 5000
585 Waughtown Street
Winston-Salem, NC 27107

Brendan Davey | Asheville Regional Office (828) 296- brendan.davey@ncdenr.gov
2090 U.S. Highway 70 4500
Swannanoa, NC 28778

Joette Steger DAQ (919) 707- joette.steger@ncdenr.gov
1641 Mail Service Center - | 8449
Raleigh, NC 27699-1641

Justin Davis DAQ (919) 715- justin.davis@ncdenr.gov
1730 Mail Service Center - | 1761
Raleigh, NC 27699-1730

James Bowyer | DAQ (919) 715- jim.bowyer@ncdenr.gov
1622 Mail Service Center - | 7484
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Table 3.1 DAQ Ambient Air Quality Monitoring Program Quality Assurance Project Plan
Distribution List

Name

Address

Telephone e-mail
Raleigh, NC 27699-1622
Steven Vozzo Fayetteville Regional Office | (910) 433- steven.vozzo@ncdenr.gov
Systel Bldg. 3361
225 Green Street Suite 714
Fayetteville, NC 28301
David Brigman | Western NC Regional Air (828) 250- wncair@buncombecounty.org
Quality Agency, 49 6777

Mt. Carmel Road, Asheville,
NC 28806
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4.0 PROJECT/TASK ORGANIZATION

The DAQ Ambient Monitoring Section is organized into three main branches: the Projects and
Procedures Branch, Laboratory Analysis Branch, and the Electronics and Calibration Branch.
The chief of the Ambient Monitoring Section has responsibility for managing these branches
according to stated policy. The chief delegates the responsibility and authority to develop,
organize, and maintain and implement quality programs to the supervisors of each branch, in
accordance with the quality management plan. These supervisors and the line managers under
them have direct responsibility for assuring data quality.

The organizational structure for the implementation of the monitoring program is shown in
Figure 4.1. The following information lists the specific responsibilities of each significant
position within the DAQ Ambient Monitoring Section.

Figure 4-1. Ambient Air Quality Monitoring Program Organizational Structure

Director of Air
Quality
Chief of Ambient Regional
Monitoring Supervisor
Projects and Laboratory Electronics and Reaional
Procedures Branch Analysis Branch Calibration Branch _R€g .
: : : Monitoring Chemist

Supervisor Supervisor Supervisor
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4.1. Ambient Monitoring Section

The Ambient Monitoring Section contains the Projects and Procedures, Lab Analysis, and
Electronics and Calibration Branches and is responsible for coordinating all aspects (quality
assurance, data collection, and data processing) of DAQ’s criteria and National Core (NCore)
ambient air quality monitoring program.

Chief: The chief of the Ambient Monitoring Section has direct access to the director of air
quality on all matters relating to DAQ’s criteria and NCore ambient monitoring operation.
The chief’s duties include, but are not limited to the following:

Maintaining oversight of QA activities;

Approving division standard operation procedures (SOPs) and quality assurance
project plans (QAPPS);

Developing, administering and maintaining the quality management plan;

Assuring that QAPPs are established and effectively implemented for each project as
applicable;

Preparing budgets, contracts, and proposals; and
Reviewing budgets, contracts, grants and proposals.

Database Manager: The database manager has direct access to the chief of ambient
monitoring on all matters relating to DAQ’s criteria and NCore ambient monitoring database
management. The database manager’s duties include, but are not limited to the following:

Uploading environmental data to the Air Quality System (AQS) and AirNow Tech
databases;

Maintaining the central office data polling station, ensuring it polls hourly and minute
data for each hour of every day; and

Maintaining and updating the central office data polling software and AQS database
when sites and monitors are established or shut down.

4.2. Projects and Procedures Branch

Project and Procedures Branch Supervisor: The Projects and Procedure Branch supervisor
reports to the chief of the Ambient Monitoring Section. This supervisor’s duties include the
following:

Maintaining oversight of all QA activities;

Verifying implementation of all Ambient Monitoring Section QAPPs and procedures;
Maintaining overall responsibility for the monitoring network design and review;
Responding to public records requests and statistical consulting requests;

Ensuring training availability and utilization; and

e Approving and implementing procedures.
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Central Office Chemists. The central office chemists report to the Project and Procedure
Branch supervisor and are responsible for coordinating the activities of the DAQ criteria and
NCore monitoring program. The central office chemist’s duties include the following:

Organizing the collection, verification, and reporting of data
Assessing the effectiveness of the network system

Ensuring timely and appropriate SOP and QAPP updates

Collecting, verifying, and reporting data

Generating and evaluating air quality models

Documenting position statements developed from modeling activities

Verifying all required QA activities are performed and that measurement quality
standards are met with annual system audits;

Maintaining QA records, flagging suspect data, and assessing and reporting on
laboratory data quality;

Identifying quality problems and initiating action which results in solutions; and
Providing training and certification to appropriate personnel.

Statistician. The statistician provides statistical programming support to the branch supervisor
and other staff of the central and regional offices, including:

Assisting the branch supervisor with responding to consulting and data requests;
Uploading environmental data to the Air Quality System (AQS);
Participating in training and certification programs to keep current on technology;

Interpreting data and developing and maintaining statistical reports that include
tabulations of data, statistical analysis and summaries of the data, graphs, maps,
recommendations and conclusions;

Planning and conducting statistical and scientific studies based on interpretation of
data;

Preparing and delivering data and statistical advice to the regional offices and DAQ);
and

Responding to public records requests and statistical consulting requests.

4.3. Regional Offices

Regional Supervisor. The regional supervisor has direct access to the chief on all matters
relating to the DAQ criteria and NCore ambient air monitoring operation. The regional
supervisor’s duties include:

Assuring that division policies are maintained at the regional office level,
Verifying implementation of quality programs;

Recommending changes when needed in the QA Program;



NC DAQ QAPP Revision 1
January 1, 2016
Page 20 of 253

Providing and approving regional input for the design and documentation of the
monitoring network; and

Supervising and delineating duties for the regional monitoring chemist.

Regional Monitoring Chemists. Regional chemists report directly to the regional supervisor.
Regional chemists have the overall responsibility of ensuring the implementation of the QA
program at the regional level. They direct the activities of the regional monitoring staff. Their
responsibilities include:

Coordinating and reviewing the collection of environmental data;
Implementing the DAQ QA program within the region;

Acting as conduits for information to regional monitoring staff;
Training staff in the requirements of the QAPP and SOPs;
Providing a backup to the regional monitoring staff;

Participating in systems audits;

Recommending changes, when needed, in the QA program;

Providing regional input on the design and documentation of the monitoring network;
and

Ensuring that monitoring personnel follow the QAPP and associated SOPs.

Regional Monitoring Staff. The regional monitoring staff’s duties include:

Ensuring that monitoring programs incorporate QA elements of SOPs and QAPPs;
Reviewing environmental data prior to submittal;

Assisting in the acquisition of resources, calibration and maintenance of equipment,
and maintenance of inventories;

Collecting, calculating, and reviewing environmental data;
Participating in training and certification activities;

Verifying that all required quality control (QC) activities are performed and that
measurement quality objectives are met as prescribed in the QAPP and SOPs;

Documenting deviations from established procedures and methods;

Reporting nonconforming conditions and corrective actions to the regional chemist
and the regional supervisor;

Assessing data quality and flagging suspect data;

Documenting on an annual basis that monitoring sites continue to meet 40 Code of
Federal Regulations (CFR) Part 58 Appendix E requirements;

Recommending changes, when needed, in the quality assurance program; and

Preparing reports for the Ambient Monitoring Section.
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4.4. Laboratory Analysis Branch.

Laboratory Analysis Branch Supervisor. The Laboratory Analysis Branch supervisor reports
to the chief of the Ambient Monitoring Section. This supervisor’s duties include the following:

Maintaining oversight of all laboratory activities including QA;

Directing the activities of laboratory personnel;

Verifying implementation of all laboratory QAPPs and SOPs;

Preparing and updating laboratory SOPs and good laboratory practices documents;
Preparing budgets, contracts, and proposals;

Ensuring training availability and utilization;

Providing training and certification to laboratory personnel; and

Approving and implementing procedures.

Laboratory Chemists. The laboratory chemists report to the Laboratory Analysis Branch
supervisor. Their duties include the following:

Organizing the collection, verification, and analyzing of air samples;
Reporting laboratory analysis data;
Preparing and updating laboratory SOPs and QAPPs;

Ensuring the implementation of laboratory SOPs and sections of QAPPs as they
pertain to filter processing, sample collection and sample analysis;

Maintaining QA records, flagging suspect data, and assessing and reporting on
laboratory data quality;

Performing and documenting all maintenance of laboratory equipment;

Identifying laboratory quality problems and initiating action which results in
solutions.

Laboratory Technicians. The laboratory technicians report to the Laboratory Analysis Branch
supervisor. Their duties include the following:

Organizing the collection, verification, and tracking of air samples;
Preparing, shipping, receiving, verifying, and tracking all air sampling media;
Recommending timely and appropriate SOP and QAPP updates;

Ensuring the implementation of laboratory SOPs and sections of QAPPs as they
pertain to filter processing and sample analysis;

Performing and documenting all maintenance of laboratory equipment; and

Identifying laboratory quality problems and initiating action which results in
solutions.
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4.5 Electronics and Calibration Branch.

Electronics and Calibration Branch Supervisor. The Electronics and Calibration Branch
supervisor has direct access to the chief and has the responsibility and authority to:

Identify quality problems and initiate action which results in solutions and

Provide training and certification to field personnel.

Electronics and Calibration Branch Staff. The electronics and calibration branch staff are
responsible for:

Providing performance audit services for the continuous gaseous and meteorological
monitoring networks;

Installing all field equipment and monitoring sites;

Maintaining an inventory of spare parts, spare equipment, and cylinders to prevent
unnecessary downtime;

Calibrating and certifying all transfer standards and periodically checking calibration
of primary standards to ensure quality calibrations;

Assisting in prescribing corrective actions;
Recommending changes, when needed, in the QA program; and

Performing and documenting all maintenance of field equipment as described by the
standard operating procedures (SOP).
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5.0 PROBLEM DEFINITION AND BACKGROUND

In 1970 the Clean Air Act was signed into law. The Clean Air Act and its amendments provide
the framework for protecting air quality. To protect air quality, active environmental data
collection operations must be established and operated in a manner that assures the most
applicable and highest quality data are collected. Ambient air quality monitoring programs
monitor criteria pollutants (particulate matter [particles with an average aerodynamic diameter of
10 micrometers or less (PMuo) or 2.5 micrometers or less (PMzs)], sulfur dioxide [SOz2], carbon
monoxide [CO], nitrogen dioxide [NO:], ozone [Os], and lead [Pb]). The National Ambient Air
Quality Standards (NAAQS) establish limits for each of these pollutants, as shown in Table 5-1.

Table 5-1. National Ambient Air Quality Standards

Pollutant | Standard Value @ | Standard Type
Carbon Monoxide (CO)
8-hour average 9 ppm P (10 mg/m?®)°© Primary
1-hour average 35 ppm (40 mg/m?) Primary
Nitrogen Dioxide (NO3y)
1-hour average 100 ppb ¢ Primary
f\/lr;r;l;al Arithmetic 0.053 ppm (100 pg/m?) Psrgrgggﬁaarr;d
Ozone (03)

3ve Primary and

8-hour average 0.075 ppm (220 pg/m?) Secondary
Lead (Pb)
Rolling 3 month 0.15 pg/m? Primary and
average Secondary

Particulate Matter (PM1o) Particulates with diameters of 10 micrometers
or less

Primary and

_ 3
24-hour Average 150 pg/m Secondary

Particulate Matter (PM2 5) Particulates with diameters of 2.5
micrometers or less

Annual Arithmetic 12 pg/m? Primary and

Mean Secondary
3 Primary and

24-hour Average 35 pg/m Secondary

Sulfur Dioxide (SO»)

1-hour Average 75 ppb (196 pug/m?d) Primary

3-hour Average 0.50 ppm (1300 pg/m?) Secondary

@ Parenthetical value is an approximately equivalent concentration.
b Parts per million

¢ Milligrams per cubic meter

d Parts per billion

¢ Micrograms per cubic meter
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On October 17, 2006, as published in the Federal Register, the United States Environmental
Protection Agency (EPA) provided final rule revisions to ambient monitoring regulations as
contained in 40 CFR, Parts 53 and 58. Included in these revised rules are the requirements for
establishing NCore sites. Each state is required to operate at least one NCore site beginning
January 1, 2011. The NCore sites must measure, at a minimum, PMzs particle mass (particles
with an average aerodynamic diameter of 2.5 micrometers or less) using continuous and
integrated/filter-based samplers, speciated PM2.s5, PM1o-25 particle mass, sulfur dioxide [SOZ2],
CO, nitrogen oxide [NO], reactive oxides of nitrogen [NOy], O3, Pb, wind speed, wind direction,
relativity humidity and ambient temperature.

In addition to the required NCore monitors listed above, the Millbrook NCore site also has the
following monitors in operation: continuous PM2.5 nitrate, continuous PM2.5 sulfate,
aethalometer for continuous OC/EC and a filter based monitor for OC/EC, PM1o-25 particulate
mass will be determined by difference using the individual mass measurements. The SO2, CO
and NO/NOy monitors are trace level monitors. Lead (Pb) will be determined by X-ray
fluorescence analysis of the filter media associated with the PMz1o monitor.

The EPA regulations require that all projects involving the generation, acquisition, and use of
environmental data be planned, documented and have an approved QAPP. The QAPP is the
critical planning document for any environmental data collection operation because it documents
how QA and QC activities will be implemented during the project’s life cycle.

This QAPP was developed to implement QA and QC policies and procedures for the DAQ
criteria and NCore ambient monitoring programs. It is reviewed annually and revised as needed,
subject to approval of the EPA’s Region 4 QA Officer. Revision 1 of the DAQ’s Criteria and
NCore Ambient Air Monitoring QAPP, revised in 2015, is the latest revision to this document.
The QAPP incorporates standard procedures to be followed in all air monitoring projects. DAQ’s
programs will adhere to the principles and procedures herein, unless a special project requires
more stringent requirements.

The purpose of this QAPP is to prescribe requirements, procedures, and guidelines for the North
Carolina Ambient Air Quality Monitoring Criteria Pollutant and NCore QA Program. It is
intended to serve as a reference document for implementing and expanding the QA program and
provides detailed operational procedures for measurement processes used by DAQ. The QAPP
should be particularly beneficial to operators, project officers, and program managers responsible
for implementing, designing, and coordinating air pollution monitoring projects. The QAPP is a
compilation of QA requirements, procedures, and guidelines that are applicable to air pollution
and meteorological measurements systems. They are designed to achieve a high percentage of
valid data samples (>75 %) while maintaining integrity and accuracy. This QAPP clearly and
thoroughly establishes QA protocols and QC criteria required to successfully implement and
maintain the state of NC’s ambient air quality criteria pollutant and NCore monitoring program.
The monitoring program is administered by DAQ. It is the responsibility of DAQ to ensure that
the quality assurance programs for the field, laboratory, and data processing phases of the
monitoring program are implemented.

Quiality assurance is a system of management activities designed to ensure that the data produced
by the operation will be of the type and quality needed and expected by the data user. Quality
control defines the procedures implemented to assure that acceptable precision, bias,
completeness, representativeness, and comparability are obtained and maintained in the
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generated data set. Quality control procedures, when properly executed, provide data that meet or
exceed the minimally acceptable quality criteria established to assist management in making
confident decisions. It is the policy of DAQ to implement a QA program and QC procedures to
assure that data of known and acceptable precision, bias, completeness, comparability, and
representativeness are collected in all monitoring projects.

Precision, bias, completeness, comparability, and representativeness are the principle data quality
indicators (DQI) that provide qualitative and quantitative descriptions used in interpreting the
degree of acceptability of data. “Establishing acceptance criteria for these DQIs sets quantitative
goals for the quality of data generated in the analytical measurement process. Of the five
principal DQIs, precision and bias are the quantitative measures, representativeness and
comparability are qualitative, and completeness is a combination of both qualitative and
quantitative measures.” (US EPA QA/G-5, Appendix D) Definitions of the DQIs are provided

in Section 7.2.

While most people are familiar with accuracy, accuracy is a combined metric that represents
the closeness of an individual measurement, or the average of a number of measurements, to
the true value. Components of accuracy are random error, represented by the metric precision,
and systematic error, represented by the metric bias. These error components result from
sampling and analytical operations.

The specific requirements of these five DQIs are established beforehand, on a project-by-
project basis, so that the goals of each project are met. The goal is to locate and eliminate or
minimize bias, so the data collected show the true conditions of the area being sampled. This
includes consideration of siting criteria, spatial scales, monitoring objectives, climatic change,
source configuration, and duration of study.

L http://www.epa.gov/quality/gs-docs/g5-final.pdf
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6.0 PROJECT/TASK DESCRIPTION

6.1 Description of Work to be Performed

This QAPP was developed to ensure that DAQ’s criteria pollutant and NCore air monitoring
network collects ambient and meteorological data that meet or exceed EPA quality assurance
requirements. These data are entered into the EPA AQS database.
The work required to collect, document, and report these data includes, but is not limited to:
. Establishing a monitoring network that has:
- Appropriate density, location, and sampling frequency;
- Applicable chemical species monitors;
- Associated meteorological monitoring; and
- Accurate and reliable data recording equipment, procedures, and software.
e Developing encompassing documentation for:

- Data and report format, content, and schedules;
- Quality objectives and criteria; and

- SOPs providing activities and schedules for:
v Equipment operation and preventative maintenance and

v Instrument calibrations, zero, and span, and precision and
accuracy evaluations.

e Establishing assessment criteria and schedules.
6.2 Field Activities

DAQ personnel will perform those activities that support continued successful operation and
expansion of the statewide ambient air quality monitoring network. Personnel will perform field
activities that include, but are not necessarily limited to, conducting periodic preventative
maintenance and servicing equipment located at state and local air monitoring stations
(SLAMS), NCore, special purpose monitoring station (SPM), and photochemical assessment
monitoring stations (PAMS) sites located within North Carolina. Operational servicing activities
may include, but may not be limited to, collecting samples, recording pertinent field data, and
restocking consumables, such as silica gel and calibration gases, at the monitoring sites.
Additional field activities include relocating sites and/or locating suitable monitoring sites for
possible expansion of the network.

6.3 Laboratory Activities

Laboratory personnel will perform those activities that support continued successful operation
of the statewide criteria pollutant and NCore ambient air quality monitoring network.
Additionally, where analysis of samples is required, the laboratory personnel shall perform
those duties such that the data quality provided meets or exceeds EPA QA requirements.
Laboratory personnel shall be responsible for preparing consumables for field use. This may
include, but not be limited to, performing assays on materials before and after exposure to the
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ambient atmosphere, preparing and analyzing control samples, maintaining consumable
inventories, shipping and receiving activities, and performing instrument audits.

6.4 Project Assessment Techniques

An assessment is an evaluation process used to measure the performance or effectiveness of a
system and its elements. As used here “assessment” is an all-inclusive term used to denote any
of the following: audit, performance evaluation, management systems review (MSR), peer
review, inspection, or surveillance. Section 20 discusses the details of assessments. Information
on the parties implementing assessments and their frequency is provided in Table 6-1.

Table 6.1. Assessment Schedule

Assessment Type Assessment Agency Frequency
Technical System Audit EPA ;Z%elon 4 Every 3 years
Network Assessment EPA ;Z?éon 4 Every 5 years
Network Review EPA Region 4 Annually
State
Data Qualifiers/Flags Review State Annually
Standard Operating Procedures St Annually
) ate
Reviews
Data Quality Assessment State As needed
PM2s Performance Evaluation EPA designated 8 sites per year/each site every 6
Program contractor years
National Performance Audit EPA designated 20 % of sites per year/each site
Program contractor once every 5 years

6.5 Project Records

DAQ will establish and maintain procedures for the timely preparation, review, approval,
issuance, use, control, revision, and maintenance of documents and records. The categories and
types of records and documents that are applicable to document control for ambient air quality
information are presented in Table 6-2. Information on key documents in each category is
explained in more detail in Section 9.
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Table 6.2. Critical Documents and Records
Categories Record/Document Type
Network Descriptions
) . Site Files
Site Information Site Maps

Site Pictures

Environmental Data Operations

Quality Assurance Project Plans
Standard Operating Procedures
Field and Laboratory Notebooks
Sample Handling/Custody Records
Inspection/Maintenance Records

Raw Data

Any Original Data (routine and quality control)
Including Data Entry Forms

Data Reporting

Air Quality Index Reports
Annual SLAMS Report
Data/Summary Reports

Data Management

Data Algorithms
Data Management Plans/Flowcharts
Data Management Systems

Quality Assurance

Good Laboratory Practices

Network Reviews

Control Charts

Data Quality Assessments

Quality Assurance Reports
Technical System Audits
Response/Corrective Action Reports
Site Audits
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7.0 DATA AND MEASUREMENT QUALITY OBJECTIVES AND CRITERIA

The material presented in the QAPP is an “ideal” QA program for air pollution measurement
systems. A special project may require different procedures depending on the purpose and
scope of the project, resulting in a QAPP specific to that project that addresses the QA areas or
elements as required. The NCore monitoring program has special requirements, which have
been incorporated into this criteria pollutant monitoring QAPP.

However, the specific written procedures or methodologies for operating instruments and
handling data must be adhered to by all individuals, firms, or agencies producing air quality
data for enforcement purposes or under the terms of an air quality permit. Preferably, the
designated methodologies shall comply with EPA approved federal reference methods
(FRM), or equivalent methods (FEM).

7.1 Data Quality Objectives

This section provides a description of the data quality objectives (DQO) for the criteria
pollutant and NCore ambient air quality monitoring programs for the state of North Carolina.
Data quality objectives are qualitative and quantitative statements that:

e Clarify the intended use of the data,

e Define the type of data needed, and
e Specify the tolerable limits on the probability of making a decision error due to
uncertainty in the data.

In general, the goal of the criteria pollutant ambient air quality monitoring program is to:

e Determine the highest concentrations expected to occur in the area covered by the
network;

e Determine representative concentrations in areas of high population density;

e Determine the impact on ambient pollution levels of significant sources or source
categories;

e Determine the general background concentration levels;

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

e Determine the welfare-related impacts in rural and remote areas (such as visibility
impairment and effects on vegetation).

Whereas, the NCore network addresses the following objectives:

o Timely reporting of data to public by supporting AIRNow, air quality forecasting, and
other public reporting mechanisms;

e Support for development of emission strategies through air quality model evaluation and
other observational methods;

o Accountability of emission strategy progress through tracking long-term trends of criteria
and non-criteria pollutants and their precursors;
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e Support for long-term health assessments that contribute to ongoing reviews of the
NAAQS;

o Compliance through establishing nonattainment/attainment areas through comparison
with the NAAQS;

e Support to scientific studies ranging across technological, health, and atmospheric
process disciplines; and

e Support to ecosystem assessments recognizing that national air quality networks benefit
ecosystem assessments and, in turn, benefit from data specifically designed to address
ecosystem analyses.

7.1.1 Intended Use of Data
These data will be used to:

e Evaluate compliance with the NAAQS,

e Establish an historical baseline concentration of natural and anthropogenic air
pollutants,

e Monitor the current dynamic concentrations of these air pollutants,

e Monitor progress made toward meeting ambient air quality standards,

e Activate emergency control procedures that prevent or alleviate air pollution
episodes,

e Provide data upon which long term control strategies can be reliably developed,

e Observe pollution trends throughout the region, and

e Provide a database for researching and evaluating effects.

7.1.2. Type of Data Needed

The data compiled is a combination of meteorological and pollutant data. The criteria pollutants,
established by EPA (particulate matter [PM2sand PMio], SO, CO, nitrogen oxides (NOx), Os,
and Pb), are monitored at the designated SLAMS, NCORE, SPM, and PAMS sites. The
pollutant concentrations to be measured and meteorological parameters to be monitored at NCore
stations as required by EPA include PM2.5 particle mass using continuous and integrated/filter-
based samplers, speciated PM2s, PM1o-25 particle mass, sulfur dioxide [SOZ2], CO, nitrogen oxide
[NO], NOy, Os, Pb, wind speed, wind direction, relativity humidity and ambient temperature.
Specific information on the sampling design, including how to identify monitoring locations, is
presented in Section 10.

7.1.3. Tolerable Error Limits

In the development of the EPA model QAPP for PM2s EPA utilized the formal DQO process
(see: Guidance on Systematic Planning using the Data Quality Objectives Process?) to specify
tolerable limits on the probability of making a decision error due to uncertainty in the data. That
is, limits on the probability of coming up with false positive or false negative error. A false
positive error is encountered when the data indicate that an emissions limit has been exceeded

2 http://www.epa.gov/quality/gs-docs/g4-final.pdf
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when in fact, due to random deviations in the data, it has not been exceeded. Alternately, a false
negative error is encountered when the data indicate that no emissions limit has been exceeded
when in fact, due to random deviations in the data, an emissions limit has been exceeded.
Utilizing the DQO process, will determine the objectives regarding the quality of the ambient air
measurement system to control precision and bias in order to reduce the probability of decision
errors. The ambient air quality monitoring program has established the acceptable precision, as
measured by coefficient of variation (CV), and acceptable bias for each pollutant as listed in
Table 7.1. Attachment 1 (at the end of this document) provides the decision error probability
limits for individual pollutants obtained by controlling precision and bias at these levels.

Table 7-1 Acceptable Precision as Measured by Coefficient of Variation (CV) and Bias for the
Ambient Air Quality Monitoring Program

Pollutant | Acceptable Precision Acceptable Bias

PM2s <10 % CV Within £10 %

Ozone upper 90 percent confidence limit for | upper 95 percent confidence limit for the
the CV of <7 % absolute bias of <7 %

PMio-25 | upper 90 % confidence limit for the upper 95 percent confidence limit for the
CVof<15% absolute bias of <15 %

Pb upper 90 % confidence limit for the upper 95 percent confidence limit for the
CV of <20 % absolute bias of <15 %

NO2 upper 90 % confidence limit for the upper 95 percent confidence limit for the
CVof<15% absolute bias of <15 %

SO 2 upper 90 % confidence limit for the upper 95 percent confidence limit for the
CV of <10 % absolute bias of <10 %

All others | <15 % CV Within £20 %

Coefficient of variation and absolute bias are calculated using the procedures in 40 CFR 58
Appendix A Section 4.

7.2. Measurement Quality Objectives

As air pollution and meteorological measurement systems increase in both cost and complexity,
it becomes essential to have a methodology that will, in a cost-effective manner, increase the
completeness and precision and decrease the bias of the data produced by the air pollution and
meteorological measurement systems.

Once a DQO is established, the quality of the data must be evaluated and controlled to ensure
that it is maintained within the established acceptance criteria. Measurement quality objectives
(MQOs) are designed to evaluate and control various phases (sampling, preparation, analysis) of
the measurement process to ensure that total measurement uncertainty is within the range
prescribed by the DQOs. The MQOs for North Carolina’s criteria pollutant and NCore ambient
air quality monitoring program will be defined in terms of the following DQIs:
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e Precision - “Precision is a measure of agreement between two replicate measurements of
the same property, under prescribed similar conditions. This agreement is calculated as
either the range or as the standard deviation.” (US EPA QA/G-5, Appendix D3) This is
the random component of error.

e Bias - “Bias is the systematic or persistent distortion of a measurement process that
causes errors in one direction.” (US EPA QA/G-5, Appendix D) Bias is determined by
estimating the positive and negative deviation from the true value as a percentage of the
true value.

e Comparability - “Comparability is the qualitative term that expresses the confidence
that two data sets can contribute to a common analysis and interpolation. Comparability
must be carefully evaluated to establish whether two data sets can be considered
equivalent in regard to the measurement of a specific variable or groups of variables.”
(US EPA QA/G-5, Appendix D)

e Representativeness - “Representativeness is a measure of the degree to which data
accurately and precisely represent a characteristic of a population parameter at a sampling
point or for a process condition or environmental condition. Representativeness is a
qualitative term that should be evaluated to determine whether in situ or other measurements
are made and physical samples collected in such a manner that the resulting data
appropriately reflect the media and phenomenon measured or studied.” (US EPA QA/G-5,
Appendix D)

e Completeness - Completeness is a metric quantifying the amount of valid data obtained
from a measurement system compared to the amount that were expected to be obtained
under correct, normal conditions. Completeness can be expressed as a ratio or a
percentage. Data completeness requirements are included in the reference methods (40
CFR Part 50).

For each of these attributes, acceptance criteria have been developed using various parts of 40
CFR and EPA supplied guidance documents. The MQOs for North Carolina’s criteria pollutant
and NCore ambient air quality monitoring program are listed in Tables 7-2 through 7-7. More
detailed descriptions of these MQOs and how they will be used to control and assess
measurement uncertainty are described in other elements, as well as in the SOPs associated with
this QAPP that are specific to each monitor type.

7.2.1. General Data Quality Objectives

e All data should be traceable to a National Institute of Science and Technology (NIST)
primary standard.

e All data shall be of a known and documented quality. The level of quality required
for each specific monitoring project shall be established during the initial planning
stages of the project and will depend upon the data’s intended use. Two major
measurements used to define quality are precision and bias. Refer to Section 7.2 for
definitions of the metrics precision and bias.

3 http://www.epa.gov/quality/gs-docs/g5-final.pdf
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Table 7-2a. Nitrogen Oxides Measurement Quality Objectives.
Measurement Quality Objective Parameter —Nitrogen Dioxide (NO:) (Chemiluminescence).

1) Requirement (NO2)

2) Frequency

3) Acceptance Criteria

Information /Action

CRITICAL CRITERIA-N

O2

One Point QC Check

1 and 2) 40 CFR Part 58 App A Sec 3.2
3) Recommendation based on DQO in 40 CFR Part 58

Single analyzer 1/ 2 weeks < +8% (percent difference) App A Sec 2.3.1.5
QC check concentration range 0.01 - 0.10 ppm
Relative to routine concentrations
Zero/span check Zero drift <+ 1.0 ppb (24 hour) 1 and 2) QA Handbook Volume 2 Section 12.3
1/ 2 weeks <+ 5.0 ppb (>24hr-14 day) 3) Recommendation and related to DQO

Span drift <+ 10 %

During multi-point calibrations, span and

(296%)

1) 40 CFR Part 50 App F Section 1.5.10 and 2.4.10
2) Recommendation

Converter Efficiency audit 96% — 104% 3) 40 CFR Part 50 App F Section 1.5.10 and 2.4.10
1/ 2 weeks Regulation states = 96%, 96 — 104% is a
recommendation.
Daily

Shelter Temperature Range

(hourly values)

20 to 30° C. (hourly average)

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

OPERATIONAL CRITERIA- NO2

Shelter Temperature Control

Daily (hourly values)

<+ 2°C SD over 24 hours

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Shelter Temperature Device
Check

1/6 months

+2°C of standard []

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Annual Performance Evaluation
Single Analyzer

Every site 1/year 25 % of sites quarterly

Percent difference of audit levels 3-10 <+10 %
Audit levels 1&2 + 1.5 ppb difference or £15 %

1) 40 CFR Part 58 App A sec 3.2.2

2) 40 CFR Part 58 App A sec 3.2.2

3) Recommendation - 3 audit concentrations not
including zero. AMTIC guidance 2/17/2011
http://www.epa.gov/ttn/amtic/cpreldoc.html

Federal Audits (NPAP)

1/year at selected sites 20% of sites
audited

Audit levels 1&2 + 1.5 ppb difference all other
levels percent difference = 15 %

1) 40 CFR Part 58 App A sec 2.4
2) NPAP adequacy requirements on AMTIC
3) NPAP QAPP/SOP

Verification/Calibration

Upon receipt/adjustment/repair/
installation/moving/failure of zero/span or
1-point QC check
1lyear

> 10 % excess NO

Span within £ 3 % of expected
Precision point within £ 5 % of expected
Zero within £ 1 ppb of expected

1) 40 CFR Part 50 App F
2 and 3) Recommendation based on instrument manual
and experience

Multi-point calibration (0 and 2 upscale points)
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Table 7-2a. Nitrogen Oxides Measurement Quality Objectives.
Measurement Quality Objective Parameter — Nitrogen Dioxide (NO2)

Chemiluminescence) — Continued

1) Requirement (NO2)

2) Frequency

3) Acceptance Criteria

Information /Action

Gaseous Standards

All gas cylinders

NIST? Traceable
(e.g., EPA Protocol Gas)
10-25 ppmP of NO in Nitrogen with < 1 ppm NO2

1) 40 CFR Part 50 App F Section 1.3.1

2) NA Green book

3) 40 CFR Part 50 App F Section 1.3.1 requires 50 -100 ppm but to
successfully calibrate the photolytic monitor DAQ found using 10 to
25 ppm works better

Gas producer used must participate in EPA Ambient Air Protocol
Gas Verification Program 40 CFR
Part 58 App A sec 2.6.1

Zero Air/ Zero Air Check

1/year

Concentrations below LDL®

1) 40 CFR Part 50 App F Section 1.3.2
2 and 3) Recommendation

Gas Dilution Systems

1/year or after failure of 1 point QC
check or performance evaluation

Accuracy =2 %

1,2 and 3) Recommendation based on SO2 requirement in 40 CFR
Part 50 App A-1 Sec 4.1.2

Detection (FEM/FRMs)

1) 40 CFR Part 53.23 (b) (definition & procedure)

Noise NA 0.005 ppm 2) NA
3) 40 CFR Part 53.20 Table B-1
. 1) 40 CFR Part 53.23 (c) (definition & procedure)
Lower detectable level Determined by manufacturer at 0.01 ppm 2) Recommendation

purchase

3) 40 CFR Part 53.20 Table B-1

SYSTEMATIC CRITERIA- NO2

Meets requirements listed in FRM/FEM

1) 40 CFR Part 58 App C Section 2.1

Sampler/Monitor NA designation 2) NA '
3) 40 CFR Part 53 & FRM/FEM method list

Standard Reporting Units All data ppb? (final units in AQS) 1,2 and 3) 40 CFR Part 50 App S Sec 2 (c)

Rounding convention for Al data 1 place after decimal with digits to right 1, 2 and 3) 40 CFR Part 50 App S Sec 4.2 (a)

data reported to AQ S

truncated

Completeness

Annual Standard

> 75 % hours in year

1) 40 CFR Part 50 App S sec 3.1(b)
2) 40 CFR Part 50 App S sec 3.1(a)
3) 40 CFR Part 50 App S sec 3.1(b)

1-hour standard

1) 3consecutive calendars years of complete data
2) 4 quarters complete in each year
3) =75 % sampling days in quarter
4) > 75 % of hours in a day

1) 40 CFR Part 50 App S sec 3.2(b)
2) 40 CFR Part 50 App S sec 3.2(a)
3) 40 CFR Part 50 App S sec 3.2(b)

More details in 40 CFR Part 50 App S
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Table 7-2a. Nitrogen Oxides Measurement Quality Objectives.
Measurement Quality Objective Parameter — Nitrogen Dioxide (NO2)

Chemiluminescence) — Continued

1) Requirement (NO2)

2) Frequency

3) Acceptance Criteria

Information /Action

Sample Residence Time

1) 40 CFR Part 58 App E, section 9 (c)

Verification 1/year < 20 seconds 2) Recommendation
3) 40 CFR Part 58 App E, section 9 (c)
1, 2 and 3) 40 CFR Part 58 App E sec 9 (a)
Sample Probe, Inlet, All sites Borosilicate glass (e.q., Pyrexe) or Teflone FEP and PFA have been accepted as equivalent material to Teflon.

Sampling train

Replacement or cleaning is suggested as 1/year and more frequent if
pollutant load or contamination dictate

a-National Institute of Science and Technology P-parts per million °-Lower Detection Limit %-parts per billion

Siting

1/year

Meets siting criteria or waiver documented

1) 40 CFR Part 58 App E, sections 2-6
2) Recommendation
3) 40 CFR Part 58 App E, sections 2-6

Precision(using 1-point QC
checks)

Calculated annually and as
appropriate for design value
estimates

90% CL CV<15%

1) 40 CFR Part 58 App A sec 2.3.1.5 & 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)
3) 40 CFR Part 58 App A sec 4.1.2

Bias (using 1-point QC
checks)

Calculated annually and as
appropriate for design value

95% CL<£15%

1) 40 CFR Part 58 App A sec 2.3.1.5 & 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)

estimates 3) 40 CFR Part 58 App A sec 4.1.3
Annual PE Primary QA 95% of audit percent differences fall within the | 1) 40 CFR Part 58 App A Section 3.2.2
Organization (PQAO) 1/year one point QC check 95% probability intervals at | 2) Recommendation

Evaluation

PQAO level of aggregation

3) 40 CFR Part 58 App A sec 4.1.4 & 4.1.5
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Table 7-2b. Nitrogen Oxides Measurement Quality Objectives.
Measurement Quality Objective Parameter —Reactive Oxides of Nitrogen (NO,) (Chemiluminescence).

1) Requirement (NOy)

2) Frequency

3) Acceptance Criteria

Information /Action

CRITICAL CRITERIA-N

Oy

One Point QC Check

1 and 2) 40 CFR Part 58 App A Sec 3.2
3) Recommendation based on DQO in 40 CFR Part 58

Sinale analvzer 1/ 2 weeks <+10% (percent difference) App A Sec 2.3.1.5
9 y QC check concentration range 0.01 - 0.10 ppm
Relative to routine concentrations
Zero drift <+ 1.0 ppb (24-hour) .
Zero/span check 1/ 2 weeks <+ 5.0 ppb (>24hr-14 day) 1 and 2) QA Handbook Volume 2 Section 12.3

Span drift <+ 10 %

3) Recommendation and related to DQO

During multi-point calibrations, span and

(296%)

1) 40 CFR Part 50 App F Section 1.5.10 and 2.4.10
2) Recommendation

Converter Efficiency audit 96% — 104% 3) 40 CFR Part 50 App F Section 1.5.10 and 2.4.10
1/ 2 weeks 0 0 Regulation states = 96%, 96 — 104% is a
recommendation.
OPERATIONAL CRITERIA- NOy
Daily

Shelter Temperature Range

(hourly values)

20 to 30° C. (hourly average)

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Shelter Temperature Control

Daily (hourly values)

<=+2°C SD over 24 hours

1, 2 and 3) QA Handbook VVolume 2 Section 7.2.2

Shelter Temperature Device
Check

1/6 months

+ 2°C of standard []

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Annual Performance Evaluation
Single Analyzer

Every site 1/year 25 % of sites quarterly

Percent difference of audit levels 3-10 < +10%
Audit levels 1&2 + 1.5 ppb difference or £15%

1) 40 CFR Part 58 App A sec 3.2.2

2) 40 CFR Part 58 App A sec 3.2.2

3) Recommendation - 3 audit concentrations not
including zero. AMTIC guidance 2/17/2011
http://www.epa.gov/ttn/amtic/cpreldoc.html

Federal Audits (NPAP)

1/year at selected sites 20% of sites
audited

Audit levels 1&2 + 1.5 ppb difference all other
levels percent difference + 15%

1) 40 CFR Part 58 App A sec 2.4
2) NPAP adequacy requirements on AMTIC
3) NPAP QAPP/SOP

Verification/Calibration

Upon receipt/adjustment/repair/
installation/moving
1/6 months if manual zero/span
performed biweekly
1/3 months for NCore

> 10 % excess NO

Span within £ 3 % of expected
Precision point within £ 5 % of expected
Zero within £ 1 ppb of expected

1) 40 CFR Part 50 App F
2 and 3) Recommendation

Multi-point calibration (0 and 3 upscale points)




NC DAQ QAPP Revision 1
January 1, 2016
Page 37 of 253

Table 7-2b. Nitrogen Oxides Measurement Quality Objectives.
Measurement Quality Objective Parameter — Reactive Oxides of Nitrogen (NO,) (Chemiluminescence) — Continued

1) Requirement (NOy)

2) Frequency

3) Acceptance Criteria

Information /Action

Gaseous Standards

All gas cylinders

NIST? Traceable
(e.g., EPA Protocol Gas)
10-25 ppmP of NO in Nitrogen with < 1 ppm
NO2

1) 40 CFR Part 50 App F Section 1.3.1
2) NA Green book
3) DAQ procedures

Gas producer used must participate in EPA Ambient
Air Protocol Gas Verification Program 40 CFR
Part 58 App A sec 2.6.1

Zero Air/ Zero Air Check

1lyear

Concentrations below LDL®

1) 40 CFR Part 50 App F Section 1.3.2
2 and 3) Recommendation

Gas Dilution Systems

1lyear or after failure of 1 point QC

check or performance evaluation

Accuracy =2 %

1,2 and 3) Recommendation based on SO2
requirement in 40 CFR Part 50 App A-1 Sec 4.1.2

Detection

1) 40 CFR Part 53.23 (b) (definition & procedure)
Noise NA 0.05 ppb 2) NA

3) NCore Technical Assistance Document

1) 40 CFR Part 53.23 (c) (definition & procedure)
Lower detectable level Determined by manufacturer at purchase <0.10 ppb 2) Recommendation

3) NCore Technical Assistance Document

SYSTEMATIC CRITERIA- NOy

Meets requirements listed in NCore Technical

1) 40 CFR Part 58 App C Section 2.1

Sampler/Monitor NA Assistance Document 2) NA
: u 3) 40 CFR Part 53 & FRM/FEM method list
Standard Reporting Units All data ppb? (final units in AQS) 1,2 and 3) 40 CFR Part 50 App S Sec 2 (c)
Rounding convention for data All data 1 place after decimal with digits to right 1, 2 and 3) 40 CFR Part 50 App S Sec 4.2 (a)
reported to AQ S truncated
1) 4 quarters complete in each year 1) 40 CFR Part 50 App S sec 3.2(b)
2) 275 % sampling days in quarter 2) 40 CFR Part 50 App S sec 3.2(a)
CRpEEES Al 3) > 75 % of hours in a day 3) 40 CFR Part 50 App S sec 3.2(b)
More details in 40 CFR Part 50 App S
. . 1) 40 CFR Part 58 App E, section 9 (c)
\S/z;rrr;]?ilceasgzldence Ul 1lyear < 20 seconds 2) Recommendation
3) 40 CFR Part 58 App E, section 9 (c)
1, 2 and 3) 40 CFR Part 58 App E sec 9 (a)
Samole Probe. Inlet. Samolin FEP and PFA have been accepted as equivalent
P ' ' pling All sites Borosilicate glass (e.g., Pyrex®) or Teflon® material to Teflon. Replace probe line every other year

train

and clean inlet filter holder every year and more
frequently if pollutant load or contamination dictate

2-National Institute of Science and Technology °-parts per million °-Lower Detection Limit ¢-parts per billion
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Table 7-2b. Nitrogen Oxides Measurement Quality Objectives.
Measurement Quality Objective Parameter — Reactive Oxides of Nitrogen (NO,) (Chemiluminescence) — Continued

1) Requirement (NOy)

2) Frequency

3) Acceptance Criteria

Information /Action

Siting

1/year

Meets siting criteria or waiver documented

1) 40 CFR Part 58 App E, sections 2-6
2) Recommendation
3) 40 CFR Part 58 App E, sections 2-6

Precision(using 1-point QC
checks)

Calculated annually

90% CL CV <15%

1) 40 CFR Part 58 App A sec 2.3.1.5 & 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)
3) 40 CFR Part 58 App A sec 4.1.2

Bias (using 1-point QC checks)

Calculated annually

95% CL <+ 15%

1) 40 CFR Part 58 App Asec 2.3.1.5&3.2.1
2) 40 CFR Part 58 App A sec 4 (b)
3) 40 CFR Part 58 App A sec 4.1.3

Annual PE Primary QA
Organization (PQAO)
Evaluation

1/year

95% of audit percent differences fall within
the one point QC check 95% probability
intervals at PQAO level of aggregation

1) 40 CFR Part 58 App A Section 3.2.2
2) Recommendation
3) 40 CFR Part 58 App Asec 4.1.4 & 4.1.5




NC DAQ QAPP Revision 1
January 1, 2016
Page 39 of 253

Table 7-3. Ozone Measurement Quality Objectives.
Measurement Quality Objective Parameter — Ozone (Os) (Ultraviolet Photometric).

1) Requirement (Os)

2) Frequency

3) Acceptance Criteria

| Information /Action

CRITICAL CRITERIA-OZONE

One Point QC Check

1 and 2) 40 CFR Part 58 App A Sec 3.2
3) Recommendation based on DQO in 40 CFR Part 58

Single analyzer W2 mEss AU RED 35 S App A Sec 2.3.1.2. QC Check Concentration range 0.01 -
0.10 ppm, relative to routine concentrations
Zerolspan check 1/ 2 weeks 0 ppb +/- 3 ppb 1 and 2) QA Handbook Volume 2 Section 12.3

225 ppb +/- 5 ppb

3) Recommendation and related to DQO

Shelter Temperature Range

Daily (hourly values)

20 to 30° C. (Hourly average)

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

OPERATIONAL CRITERIA -OZONE

Shelter Temperature Control

Daily (hourly values)

<=+ 2° C SD over 24 hours

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Shelter Temperature Device
Check

1/6 months

+2° C of standard

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Annual Performance
Evaluation Single analyzer

Every site 1/year within period of
monitor operation, 25 % of sites
quarterly

Percent difference of audit levels 3-10 <+7%
Audit levels 1&2 + 1.5 ppb difference or £ 7%

1 and 2) 40 CFR Part 58 App A sec 3.2.2

3) Recommendation- 3 audit concentrations not including
zero. AMTIC guidance 2/17/2011
http://www.epa.gov/ttn/amtic/cpreldoc.html

Federal Audits (NPAP)

1/year at selected sites 20% of sites
audited

Audit levels 1&2 + 1.5 ppb difference all other
levels percent difference + 10%

1) 40 CFR Part 58 App A sec 2.4
2) NPAP adequacy requirements on AMTIC
3) NPAP QAPP/SOP

Verification/Calibration

Upon receipt/adjustment/repair/
installation/moving and repair and
recalibration of standard of higher

level
1/year if continuous zero/span
performed daily

All points within £ 2 ppb of expected value

1) 40 CFR Part 50 App D

2) Recommendation

3) Recommendation- Linearity error 40 CFR Part 50 App
D

Multi-point calibration (0 and 3 upscale points) 40 CFR
Part 50 App D sec 5.2.3

1) 40 CFR Part 50 App D Section 4.1

Zero Air/Zero Air Check 1lyear Concentrations below 1 ppb 2'and 3) Recommendation
Ozone Level 2 Standard
- - 1) 40 CFR Part 50 App D Section 5.4
Certification/recertification to 2 and 3) Transfer Standard Guidance EPA-454/B-10-001
Standard Reference 1lyear single point difference <=+ 3% )
Photometer (Level 1) Level 2 standard (formerly called primary standard)
usually transported to EPA Regions SRP for comparison
. 1) 40 CFR Part 50 Appendix D Sec 3.1
0,
Level 2 and Greater Transfer 1lyear Standard Deviation less than 0.005 ppm or 3% 2) Recommendation, part of reverification

Standard Precision

whichever is greater

3) 40 CFR Part 50 Appendix D Sec 3.1
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Table 7-3. Ozone Measurement Quality Objectives.

Measurement Quality Objective Parameter — Ozone (Os) (Ultraviolet Photometric) — Continued

1) Requirement (Os)

2) Frequency

3) Acceptance Criteria

Information /Action

(if recertified via a transfer standard)

1/year

Regression slopes = 1.00 £ 0.03 and two
intercepts are 0 + 3 ppb

1, 2 and 3) Transfer Standard Guidance
EPA-545/B-10-001

Ozone Transfer standard
(Level 3 and greater)

1, 2 and 3) Transfer Standard Guidance

Qualification Upon receipt of transfer standard +3 ppb EPA-545/B-10-001
After qualification and upon 5 levels: 225 =1 ppb 1, 2 and 3) Transfer Standard Guidance
receipt/adjustment/repair 120 +1 ppb EPA-545/B-10-001 1

Certification 70 =1 ppb

50 =1 ppb

0 =1 ppb

5 levels: 225 =1 ppb 1, 2 and 3) Transfer Standard Guidance EPA-545/B-
o ) 120 +1 ppb 10-001 recertification test that then gets added to most
Recertification to higher level 1lyear 70 =1 ppb recent 5 tests. If does not meet acceptability
standard 50 =1 ppb certification fails
0 =1ppb

Detection (FEM/FRMs)

Noise

Upon receipt/adjustment/repair/annual
maintenance or 1/year

<5 hertz at 225 ppb
<2 hertz at 0 ppb

1) 40 CFR Part 53.23 (b) (definition & procedure)
2) NA
3) 40 CFR Part 53.20 Table B-1

Lower detectable level

Upon receipt

0.01 ppm

1) 40 CFR Part 53.23 (b) (definition & procedure)
2) Recommendation
3) 40 CFR Part 53.20 Table B-1

SYSTEMATIC CRITERIA-OZONE

Sampler/Monitor/ Transfer and

Meets requirements listed in FRM/FEM

1) 40 CFR Part 58 App C Section 2.1

APty NA i 2) NA
SR LIl 3) 40 CFR Part 53 & FRM/FEM method list
Standard Reporting Units All data ppm (final units in AQS) 1, 2 and 3) 40 CFR Part 50 App | sec 2.1.1
Rounding convention for data reported All data 3 places after decimal with digits to right 1,2 and 3) 40 CFR Part 50 App | sec 2.1.1

to AQS

truncated

Completeness (seasonal)

3-Year Comparison

= 90% (average) daily max available in ozone
season with min of 75% in any one year.

1) 40 CFR Part 50 App |
2) 40 CFR Part 50 App | Section 2.3
3) 40 CFR Part 50 App | Section 2..3 (b)

8- hour average

2>75% of hourly averages for the 8-hour

1) 40 CFR Part 50 App |
2 and 3) 40 CFR Part 50 App | Section 2.1.1

Valid Daily Max

> 75% of the 24, 8 hour averages (18 of 24 8-
hour averages

1) 40 CFR Part 50 App |
2) 40 CFR Part 50 App | Section 2.1.2
3) 40 CFR Part 50 App | Section 2.1.2(b)
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Table 7-3. Ozone Measurement Quality Objectives.

Measurement Quality Objective Parameter — Ozone (Os) (Ultraviolet Photometric) — Continued

1) Requirement (Os)

2) Frequency

3) Acceptance Criteria

Information /Action

Sample Residence Time
Verification

1/year

< 20 seconds

1) 40 CFR Part 58 App E, section 9 (c)
2) Recommendation
3) 40 CFR Part 58 App E, section 9 (c)

Sample Probe, Inlet, Sampling
train

All sites

Borosilicate glass (e.g., Pyrex®) or Teflon®

1) 40 CFR Part 58 App E, section sec 9 (a)

2) Recommendation

3) 40 CFR Part 58 App E, section sec 9 (a)

FEP and PFA have been accepted as an equivalent
material to Teflon. Replacement or cleaning is
suggested as 1/year and more frequent if pollutant
load or contamination dictate

Siting

1/year

Meets siting criteria or waiver documented

1) 40 CFR Part 58 App E, sections 2-6
2) Recommendation
3) 40 CFR Part 58 App E, sections 2-6

EPA Standard Ozone Reference
Photometer (SRP)
Recertification (Level 1)

1/year

Regression slope = 1.00 + 0.01
and intercept < 3 ppb

1,2 and 3) ) Transfer Standard Guidance
EPA-454/B-10-001

This is usually at a Regional Office and is compared
against the traveling SRP

Precision(using 1-point QC
checks)

Calculated annually and as
appropriate for design value
estimates

90% CL CV <7%

1) 40 CFR Part 58 App A 2.3.1.2 & 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)
3) 40 CFR Part 58 App Asec 4.1.2

Bias (using 1-point QC checks)

Calculated annually and as
appropriate for design value

95% CL <+ 7%

1) 40 CFR Part 58 App A 2.3.1.2 & 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)

estimates 3) 40 CFR Part 58 App A sec 4.1.3
Annual PE Primary QA 95% of audit percent differences fall within 1) 40 CFR Part 58 App A Section 3.2.2
Organization (PQAO) 1/year the one point QC check 95% probability 2) Recommendation

Evaluation

intervals at PQAO level of aggregation

3) 40 CFR Part 58 App Asec4.1.4 & 4.1.5

@_Relative Standard Deviation
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Table 7-4a. PM1o Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (High Volume — Standard Conditions Gravimetric)

1) Criteria (PM;o Hi-Vol STP) |

2) Frequency

3) Acceptable Range

Information /Action

CRITICAL CRITERIA-PMzo Filter Based Hi-Vol

Field Activities

Filter Holding Times

Sample Recovery

all filters

ASAP

1,2 and 3) 40 CFR Part 50 App J sec 9.15

Sampling Period

all filters

1440 minutes = 60 minutes
midnight to midnight local standard time

1,2 and 3) 40 CFR Part 50 App Jsec 7.1.5

Average Flow Rate

every 24 hours of operation

~1.13 ma/min (varies with instrument)

1,2 and 3) Method 2.11

Verification/Calibration

+ 7% of transfer standard and 10% from

1 and 2) 40 CFR Part 58, App A, sec 3.2.3

One-point Flow Rate Verification 1/3 months design 3) Method 2.11 sec 3.5.1, Table 2-1
Lab Activities
Filter
Visual Defect Check (unexposed) all filters see reference Method 2.11 sec 4.2
Collection efficiency all filters 99 % 1,2 and 3) 40 CFR Part 50, App J sec 7.2.2
Alkalinity all filters < 25.0 microequivalents/gram 1,2 and 3) 40 CFR Part 50, App J sec 7.2.4
Filter Conditioning Environment
Equilibration all filters 24 hours minimum 1,2 and 3) 40 CFR Part 50, App. J sec 9.3
Temperature Range all filters 15-30° C 1,2 and 3) 40 CFR Part 50, App. J sec 7.4.1
Temperature Control all filters + 3°C SD* over 24 hours 1,2 and 3) 40 CFR Part 50, App. J sec 7.4.2
Humidity Range all filters 20% - 45% RH 1,2 and 3) 40 CFR Part 50, App. J sec 7.4.3
Humidity Control all filters + 5% SD* over 24 hours 1,2 and 3) 40 CFR Part 50, App. J sec 7.4.4
Pre/post Sampling RH all filters difference in 24-hour means <+ 5% RH 1,2 and 3) Recommendation based on Part 50, App. L sec
8.3.3
Balance all filters located in filter conditioning environment 1,2 and 3) Recommendation based on Part 50, App. L sec

8.3.2

OPERATIONAL EVALUATIONS TABLE PMyo Filter Based Hi-Vol

Field Activities

Verification/Calibration

System Leak Check

During precalibration check

Auditory inspection with faceplate blocked

1,2 and 3) Method 2.11 sec 2.3.2

Flow Rate Multi-point
Verification/Calibration

1/year

3 of 4 calibration points within + 10% of
design

1, 2 and 3) Method 2.11 sec 2.3.2

Field Temp M-point Verification

on installation, then 1/year

+2°C

1,2 and 3) Recommendation

Precision

Collocated Samples

every 12 days for 15% of sites

CV < 10% of samples > 15 pg/m?

1) and 2) 40 CFR Part 58 App A sec 3.2.5
3) Recommendation

*SD= standard deviation

CV= coefficient of variation
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Table 7-4a. PM1o Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (High Volume — Standard Conditions Gravimetric)

1) Criteria (PMj Hi-Vol STP)

2) Frequency

3) Acceptable Range

Information /Action

Semi Annual Flow Rate Audit

1/6 months

+ 7% of transfer standard and 10% from

1and 2) 40 CFR Part 58, App A, sec 3.3.3

design 3) Method 2.11 sec 7 Table 7-1
Monitor Maintenance
Inlet/downtube Cleaning 1/3 months cleaned 1, 2 and 3) Method 2.11 sec 6
Motor/housing gaskets 1/3 months Inspected replaced 1, 2 and 3) Method 2.11 sec 6
Blower motor brushes 600-1000 hours Replace 1, 2 and 3) Method 2.11 sec 6

Manufacturer-Recommended
Maintenance

per manufacturers’ SOP

per manufacturers” SOP

NA

Lab Activities

Lab QC Checks

Balance Check (Standard Weight
Check and Calibration Check)

beginning, 15th sample, end

+ 0.5 mg of true zeroand £ 0.5mg 1-5 g
check weight

1,2, and 3) Method 2 .11 sec 4.5.1 and 4.5.2

“Routine” duplicate weighing

5-7 per weighing session

+ 2.8 mg change from original value

1,2 and 3) Method 2.11 sec 4.5.3
From routine filter set

Integrity- Random sample of test

1) 40 CFR Part 50 App J sec 7.2.3

. - 10% + 5 ug/ms 2) Recommendation
e8] o il ies 3) 40 CFR Part 50 App J sec 7.2.3
Lab Temperature Calibration 1/6 months +2°C 1,2 and 3) Recommendation related to 40 CFR Part 50, App. L
Lab Humidity Calibration 1/6 months +2% 1,2 and 3) Recommendation related to 40 CFR Part 50, App. L
Microbalance Calibration 1/year Manufacturer’s specification
Audits
1) Method 2.11 Table 7-1
Filter Weighing 1/year + 5 mg change from original value 2) Recommendation
3) Method 2.11 Table 7-1
o . 1) Method 2.11 Table 7-1
Balance Audit 1lyear Ol TRy USRI et G e 2) Recommendation

balance with ASTM Class 1 standard

3) Method 2.11 Table 7-1

SYSTEMATIC CRITERIA - PMu Filter Based Hi-Vol

Meets requirements listed in

1) 40 CFR Part 58 App C, Section 2.1

Sampler/Monitor NA - . 2) NA
FRIAAELRA Ry B 3) 40 CFR Part 53 & FRM/FEM method list
1) 40 CFR Part 58 App E, sections 2-5
Siting 1/year Meets siting criteria or waiver documented | 2) Recommendation
3) 40 CFR Part 58 App E, sections 2-5
Data Completeness quarterly = 75% 1,2 and 3) 40 CFR Part 50 App. K, sec. 2.3b & ¢
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Table 7-4a. PM1o Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (High Volume — Standard Conditions Gravimetric)

1) Criteria (PM;o Hi-Vol STP) |

2) Frequency |

3) Acceptable Range

Information /Action

Reporting Units

all filters

ug/md at standard temperature and pressure

1,2 and 3) 40 CFR Part 50 App K sec. 1

Rounding convention for data

Each routine concentration

nearest 10 ug/m® (25 round up)

1,2 and 3) 40 CFR Part 50 App K sec 1

reported to AQS

Precision

Single analyzer 1/3 month CV <10% > 15 pg/m® 1,2 and 3) Recommendation
Single analyzer 1/ year CV <10% > 15 pg/m® 1,2 and 3) Recommendation

Primary Quality Assurance Org.

Annual and 3 year estimates

90% CL of CV < 10% > 15 pg/m?

1,2 and 3) Recommendation

Field Activities

Verification/Calibration Standards and

Recertifications - All standards

should have multi-point certifications against NIST Traceable standards

1) 40 CFR Part 50, App. J sec 7.3

Flow Rate Transfer Std. 1/year + 2% of NIST-traceable Std. 2) Method 2.11 Sec 1.1.3

3) 40 CFR Part 50, App. J sec 7.3
Field Thermometer 1lyear + 0.10 C resolution, + 0.50 C accuracy 1,2 and 3) Method 2.11 Sec 1.1.2
Field Barometer 1lyear + 0.10 C resolution, + 0.50 C accuracy 1,2 and 3) Method 2.11 Sec 1.1.2
Clock/timer Verification 4lyear 5 min/month recommendation

Lab Activities

Microbalance

at purchase

Readability 0.1 mg Repeatability0.5 mg
(High Volume)

1 and 2) 40 CFR Part 50, App. J sec 7.5
3) Method 2.11 sec 4.4

Primary Mass Standards. (compare to
NIST-traceable standards)

1/year

NIST traceable

(e.g., ANSI/ASTM Class 1, 1.1 or 2)°

1,2 and 3) Method 2.11 sec 9

SD= standard deviation

CV= coefficient of variation
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Table 7-4b. PMio Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (Continuous)

1) Criteria (PMw Cont) |

2) Frequency

| 3) Acceptable Range

Information /Action

CRITICAL CRITERIA-PM1o Continuous

Sampling Period

all filters

1440 minutes * 60 minutes
midnight to midnight local standard time

1,2 and 3) 40 CFR Part 50 App Jsec 7.1.5

Average Flow Rate

every 24 hours of operation

Average within £ 5% of design

recommendation

Verification/Calibration

One-point Flow Rate
Verification

1/month

+ 7% of transfer standard

1 and 2) 40 CFR Part 58, App A, sec 3.2.3
3) Method 2.10 Table 3-1

OPERATIONAL EVALU

ATIONS TABLE PM1o C

ontinuous

Verification/Calibration

System Leak Check

During precalibration check

Auditory inspection with faceplate blocked

1,2 and 3) Method 2.11 sec 2.3.2

Flow Rate Multi-point

3 of 4 calibration points within £ 10% of

1) 40 CFR Part 50 App J sec 8.0

Verification/Calibration e design 2 and 3) Method 2.10 Sec 2.2.4
Audits
. . . 1,2) Part 58, App A, sec 3.2.4
0,
Semi Annual Flow Rate Audit 1/6 months * 10% of audit standard 3) Method 2.10 Sec 7.1.5
Monitor Maintenance
Inlet/downtube Cleaning 1/3 months cleaned 1,2 and 3) Method 2.10 sec 6.1.2

Manufacturer-Recommended
Maintenance

per manufacturers’ SOP

per manufacturers’ SOP

SYSTEMATIC CRITERIA -PM1o Continuous

Meets requirements listed in

1) 40 CFR Part 58 App C Section 2.1

Sampler/Monitor NA - . 2) NA
e et o] 3) 40 CFR Part 53 & FRM/FEM method list
1) 40 CFR Part 58 App E, sections 2-5
Siting 1lyear Meets siting criteria or waiver documented | 2) Recommendation
3) 40 CFR Part 58 App E, sections 2-5
Data Completeness 24-hour 18 hours Based on 75 % of the hours in a day
quarterly > 75% 40 CFR Part 50 App. K, sec. 2.3
. . . pg/md at standard temperature and pressure | 40 CFR Part 50 App K
Reporting Units all filters

(STP)
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Table 7-4b. PM1o Measurement Quality Objectives —

Measurement Quality Objectives - Parameter — PMio (Continuous) continued

1) Criteria (PM1o Cont) 2) 3) Acceptable Information /Action
Frequency Range
Rounding convention for data reported to AQS
3
24-hour, 3-year average quarterly nearest 10 pg/m3 (=5 | 40 CFR Part 50 App K sec 1

round up)

Verification/Calibration Standards and Recertifications - All standards should have multi-point certifications against NIST Traceable standards

* 2% of NIST-

1,2 and 3) 40 CFR Part 50 App

Flow Rate Transfer Std. l/year traceable Std. Jsec 73
Field Thermometer 1/year +0.1° C resolution, = | 1,2 and 3) Method 2.10 section
0.1° C accuracy 1.1.2
Field Barometer 1lyear + 1 mm Hg resolution, | 1,2 and 3) Method 2.10 section
+ 5 mm Hg accuracy 112
Clock/timer Verification 1/6 months 15 minutes/day 1,2 and 3) Method 2.10 sec 9

NOTE: There are a number of continuous PM1o monitors that are designated as FEM. These monitors may have different measurement or sampling attributes
that cannot be identified in this validation template. Monitoring organizations should review specific instrument operating manuals and augment the validation

template with QC information specific to their EPA FRM or FEM designation and instrument.”

http://lwww.epa.gov/ttn/amtic/files/ambient/criteria/referenceequivalent-methods-list.pdf.
In general, 40 CFR Part 58 App A and 40 CFR Part 50 App J requirements apply to Continuous PMy,. Since a guidance document was never developed for
continuous PMyo, many of the requirements reflect a combination of manual and continuous PM2.5 requirements and are therefore considered recommendations.
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Table 7-4¢c. PM1p Measurement Quality Objectives. Parameter — PMio (Low Volume — Local Conditions-STP Gravimetric)
Monitoring organizations can use low-volume PM instruments for PMz1o monitoring. However, PM1o data collection for NAAQS purposes must be reported in
standard temperature and pressure (STP). 40 CFR Part 50 App J describes the reference method for PM1o but this method was promulgated for dichot and high
volume methods that have improved over the years. Since monitoring organization may be able to use the low volume methods for multiple uses (PMz1oc, PMao-
Pb) it is suggested that the validation criteria for this method follow the method requirements associated with the PM 25 which is Appendix L. Where there are
particular requirement directly related to the NAAQS evaluation App J will be used.

1) Criteria (PMy LC)

2) Frequency

3) Acceptable Range

| Information /Action

CRITICAL CRITERIA-PM:2s Filter Based Local Conditions

Field Activities

Filter Holding Times

Pre-sampling all filters < 30 days before sampling 1,2 and 3) 40 CFR Part 50, App. L Sec 8.3.5
Sample Recovery all filters <7 days 9 hours from sample end date 1, 2 and 3) 40 CFR Part 50 App L Sec 10.10
ST 17 [PENftat (Tee ing, all filters 1380-1500 minutes 1,2 and 3) 40 CFR Part 50 App J sec 7.1.5

multiple power failures)

midnight to midnight local standard time

Sampling Instrument

Average Flow Rate

every 24 hours of op

average within 5% of 16.67 liters/minute

1,2 and 3) Part 50 App L Sec 7.4.3.1

Variability in Flow Rate

every 24 hours of op

CV<2%

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.2

One-point Flow Rate

+ 4% of transfer standard

1) 40 CFR Part 50, App. L, Sec 9.2.5, 40 CFR Part 58,
Appendix A Sec 3.2.3 & 3.3.2

Verification Lot * 5% of flow rate design value 2) Recommendation
3) 40 CFR Part 50, App. L, Sec 9.2.5 & 7.4.3.1
Laboratory Activities
<10 days from sample end date if shipped at ambient 1, 2 and 3) 40 CFR Part 50 App L Sec 8..3.6
temp, or
Post-sampling Weighing all filters <30 days if shipped belonl? average ambient (or 4° C
or below for average sampling temps < 4° C ) from
sample end date
Filter Visual Defect Check all filters Correct type & si;e and for'pinholes, particles or 1, 2 and 3) 40 CFR Part 50, App. L Sec 10.2
(unexposed) imperfections
Filter Integrity (exposed) each filter no visual defects 1,2 and 3) Method 2.12 Sec. 7.10, Region 4 guidance
Filter Conditioning Environment
Equilibration all filters 24 hours minimum 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.5
Temperature Range all filters 24-hr mean 20-23° C 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.1
Temperature Control all filters + 2° C SD* over 24 hours 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.2
Humidity Range all filters 5%222522;9:21;% [ya 1,2 and 3) 40 CFR Part 50, App. L Sec 8.2.3
Humidity Control all filters + 5% SD* over 24 hr. 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.4
Pre/post Sampling RH all filters difference in 24-hr means <+ 5% RH 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.3.3
Balance all filters located in filter conditioning environment 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.3.2
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Table 7-4c. PM1o Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (Low Volume — Local Conditions-STP Gravimetric) continued

1) Criteria (PMjo Lo-Vol
STP)

2) Frequency

3) Acceptable Range

Information /Action

OPERATIONAL EVALUATIONS TABLE PMzio Lo-Vol Filter Based STP

Field Activities

Sampling Instrument

Individual Flow Rates

every 24 hours of operation

no flow rate excursions > +5% for > 5 minutes 1/

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.1

Filter Temp Sensor

every 24 hours of operation

no excursions of > 5° C lasting longer than
30minutes 1/

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.11.4

Routine Verifications

External Leak Check

1/month

< 25 mm Hg (see comment #1)

1) 40 CFR Part 50 App L, Sec 7.4.6.1
2) Method 2-12 Table 8-1
3) 40 CFR Part 50, App. L, Sec 7.4.6.1

1) 40 CFR Part 50, App. L, Sec 7.4.6.2

Internal Leak Check when external leak check fails <25 mm Hg 2) Method 2-12 Table 8-1
3) 40 CFR Part 50, App. L, Sec 7.4.6.2
1) 40 CFR Part 50, App. L, Sec 9.3
One-point Temp Verification 1/month +2°C 2) Method 2.12 Table 6-1
3) Recommendation
1) 40 CFR Part 50, App. L, Sec 9.3 2) Method 2.12 Table
Pressure Verification 1/month +10 mm Hg 6-1 3) Recommendation
Annual Multi-point Verifications/Calibrations
Temperature multi-point . . o 1) 40 CFR Part 50, App. L, Sec 9.3
Verification/Calibration o (S, (B e ok 2 and 3) Method 2.12 sec 6.4
1) 40 CFR Part 50, App. L, Sec 9.3
2 and 3) Method 2.12 sec 6.5
Pressure Verification/Calibration on installation, then 1/year + 10 mm Hg Sampler BP verified against independent standard verified

against a lab primary standard that is certified as NIST
traceable 1/year

Flow Rate Multi-point
Verification/ Calibration

Electromechanical
maintenance or transport or
1/year

+ 4% of transfer standard

1) 40 CFR Part 50, App. L, Sec 9.2.

2) 40 CFR Part 50, App. L, Sec 9.1.3, Method 2.12 Table
6-1

3) 40 CFR Part 50, App. L, Sec 9.2.5

Design Flow Rate Adjustment

at one-point or multi-point
verification/calibration

+ 2% of design flow rate

1,2 and 3) 40 CFR Part 50, App. L, Sec 9.2.6

Other Monitor Calibrations

per manufacturers’ op manual

per manufacturers’ operating manual

1,2 and 3) Recommendation
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Table 7-4c. PM1o Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (Low Volume — Local Conditions-STP Gravimetric) continued

1) Criteria (PMjo Lo-Vol
STP)

2) Frequency

3) Acceptable Range

Information /Action

Precision

Collocated Samples

every 12 days for 15% of sites

CV < 10% of samples > 3 pg/m®

1) and 2) 40 CFR Part 58 App A Sec 3.2.5
3) Recommendation

Accuracy
Temperature Audit 1lyear +2°C 1, 2 and 3) Method 2.12 Sec. 10.2.2 & Table 3-1
Pressure Audit 1/year +10 mm Hg 1, 2 and 3) Method 2.12 Sec. 10.2 & Table 3-1
- :
Semi Annual Elow Rate Audit 1/6 month + 4% of audit standard 1 and 2) Part 58, App A, Sec 3.3.3

+ 5% of design flow rate

3) Method 2.12 Sec. 10.2.1 & Table 10-1

Monitor Maintenance

Inlet/downtube Cleaning every 15 sampling events cleaned 1,2 and 3) Method 2.12 Sec 9.3 & 9.4.1
Filter Chamber Cleaning 1/month cleaned 1, 2 and 3) Method 2.12 Sec 9.3
Circulating Fan Filter Cleaning 1/month cleaned/changed 1, 2 and 3) Method 2.12 Sec 9.3

Manufacturer-Recommended
Maintenance

per manufacturers’ SOP

per manufacturers’” SOP

Laboratory Activities

Filter Checks

Lot Blanks

9 filters per lot

less than 15 pg change between weighings

1, 2, 3) Recommendation and used to determine filter
stability of the lot of filters received from EPA or vendor.

Exposure Lot Blanks

3 filters per lot

less than 15 pg change between weighings

1,2 and 3) Method 2.12 Sec. 7.7
Used for preparing a subset of filters for equilibration

Lab QC Checks

Field Filter Blank

10% or 1 per weighing session

+ 30 pg change between weighings

1) 40 CFR Part 50, App. L Sec 8.3.7.1
2 and 3) Method 2.12 Sec. 7.7

Lab Filter Blank

10% or 1 per weighing session

+ 15 pg change between weighings

1) 40 CFR Part 50, App. L Sec 8.3.7.2 2 and 3) Method
2.12 Sec. 7.7

Balance Check (working standards)

beginning, 10th sample, end

<3 pg

1,2 and 3) Method 2.12 Sec. 7.9

Duplicate Filter Weighing

1 per weighing session

+ 15 pg change between weighings

1,2 and 3) Method 2.12 Sec 7.11

Microbalance Audit

1/year

+ 0.050 mg or manufacturers specs, whichever is
tighter

1,2 and 3) Method 2.12 Sec. 10.2.6

Verification/Calibration

Lab Temperature

1/6 months

+2°C

1) Method 2.12 Table 3-2
2) Recommendation Table 3-2 suggests every 3 mo.
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Table 7-4c. PM1o Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (Low Volume — Local Conditions-STP Gravimetric) continued

1) Criteria (PMjo Lo-Vol

STP) 2) Frequency 3) Acceptable Range Information /Action

3) Method 2.12 Table 3-2

1) Method 2.12 Table 3-2
Lab Humidity 1/6 months +2% 2) Recommendation Table 3-2 suggests every 3 mo.
3) Method 2.12 Table 3-2

1) 40 CFR Part 50, App. L, Sec 8.1

2) 40 CFR Part 50, App. L, Sec 8.1 and Method 2.12 Sec.
7.2

3) NA

At installation and prior to
Microbalance Calibration each weighing session Manufacturer’s specification
1/year

Calibration & Check Standards

Working Mass Standards.
(compare to primary standards)

1/3 months 0.025 mg 1, 2 and 3) Method 2.12 Sec 4.3 and 7.3

SYSTEMATIC CRITERIA -PMz1o Lo-Vol Filter Based STP

Meets requirements listed in FRM/FEM/ARM 1) D IR PR i T3 (© 28T 20

Sampler/Monitor NA desianation 2) NA
9 3) 40 CFR Part 53 & FRM/FEM method list

1) 40 CFR Part 58 App E, sections 2-5
Siting 1lyear Meets siting criteria or waiver documented 2) Recommendation

3) 40 CFR Part 58 App E, sections 2-5
Data Completeness 24- Hour Standard 2 75% scheduled sampling days in each quarter | 1,2 and 3) 40 CFR Part 50 App. K, sec. 2.3b
Reporting Units all filters pg/m? at standard temperature and pressure 1,2 and 3) 40 CFR Part 50 App K sec. 1
Rounding convention for data Each routine concentration nearest 10 pg/m? (25 round up) 1,2 and 3) 40 CFR Part 50 App K sec 1
reported to AQS
Detection Limit
Lower DL all filters <2 ug/m?® 1,2 and 3) 40 CFR Part 50, App. L Sec 3.1
Upper Concentration Limit all filters 2200 pg/m?® 1,2 and 3) 40 CFR Part 50, App. L Sec 3.2
Precision
Single analyzer 1/3 months Coefficient of variation (CV) < 10% > 3 pg/m?® 1,2 and 3) Recommendation
Single analyzer 1/ year CV <10% >3 pg/md 1,2 and 3) Recommendation
Primary Quality Assurance Org. Annual and 3 year estimates 90% CL of CV < 10% > 3 pug/m?® 1,2 and 3) Recommendation

Field Activities

Verification/Calibration Standards Recertifications — All standards should have multi-point certifications against NIST Traceable standards
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Table 7-4c. PM1o Measurement Quality Objectives —
Measurement Quality Objectives - Parameter — PMio (Low Volume — Local Conditions-STP Gravimetric) continued

1) Criteria (PMjo Lo-Vol
STP)

2) Frequency

3) Acceptable Range

Information /Action

1) 40 CFR Part 50, App. L Sec 9.1 & 9.2

Flow Rate Transfer Std. 1/year + 2% of NIST Traceable Std. 2) Method 2-12 Section 6.3.3 and Table 3-1
3) 40 CFR Part 50, App. L Sec 9.1 & 9.2
Field Thermometer 1/year + 0.1° C resolution, + 0.5° C accuracy 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
Field Barometer 1/year + 1 mm Hg resolution, £ 5 mm Hg accuracy 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
. A periodically, when in STOP . land 2) Method 2.12 Table 3-1
Clock/timer Verification mode 1 minute/month 3) 40 CFR Part 50, App. L Sec 7.4.12

Laboratory Activities

Microbalance Readability at purchase 1 g 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.1
1) Method 2.12 Sec 4.3.6
Microbalance Repeatability 1lyear 1ug 2) Recommendation
3) Method 2.12 Sec 4.3.6
Primary Mass. 1, 2 and 3) Method 2.12 Sec 4.3.7 & Table 3-2
Verification/Calibration Standards 1/year 0.025 mg

Recertifications

Comment #1

The associated leak test procedure shall require that for successful passage of this test, the difference between the two pressure measurements shall not be greater than the number of mm of

Hg specified for the sampler by the manufacturer, based on the actual internal volume of the sampler, that indicates a leak of less than 80 mL/min.
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Table 7-4d. PMioc Measurement Quality Objectives - Measurement Quality Objectives
PMioc Measurement Quality Objectives -- (Gravimetric, Filter-Based Local Conditions)

NOTE: The following validation template was constructed for use of PMao at local conditions where PM10c is used in the calculation of the PMio-2.5
measurement or for objectives other than comparison to the PMio NAAQS. Although the PMio-25 method is found in 40 CFR Part 50 Appendix O, Appendix
O references Appendix L (the PMzs Method) for the QC requirements listed below. Therefore, the information action column, in most cases, will reference
40 CFR Part 50 App L. Monitoring organizations using PMio data for a NAAQS comparison purposes should refer to the PMuo validation template for STP
(standard temperature and pressure correction). In addition, since the samplers are very similar to the PM2s samplers, Guidance Document 2.12 Monitoring

PM:.s in Ambient Air Using Designated Reference or Classl Equivalent Methods is referred to where appropriate.

1) Criteria (PMoC)

| 2) Frequency

| 3) Acceptable Range

| Information /Action

CRITICAL CRITERIA-PMqc Filter Based Local Conditions

Field Activities

Filter Holdina Times
Pre-sampling all filters < 30 days before sampling 1,2 and 3) 40 CFR Part 50, App. L Sec 8.3.5
Sample Recovery all filters <7 days 9 hours from sample end date 1, 2 and 3) 40 CFR Part 50 App L Sec 10.10
. L . 1380-1500 minutes, or 1, 2 and 3) 40 CFR Part 50 App L Sec 3.3
Samp_llng Period (_|nclud|ng all filters value if < 1380 and exceedance of NAAQSY
multiple power failures) midnight to midnight local standard time See details if less than 1380 min sampled
Sampling Instrument
Average Flow Rate every 24 hours of operation average within 5% of 16.67 liters/minute 1, 2 and 3) Part 50 App L Sec 7.4.3.1
Variability in Flow Rate every 24 hours of operation CV<2% 1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.2
. . + 4% of transfer standard 1, 2 and 3) 40 CFR Part 50, App. L, Sec 9.2.5, 40
s [P =y S Ve Lt + 5% of flow rate design value CFR Part ?‘38, Appendix A Secp??.Z.S & 3.3.2
Laboratory Activities
<10 days from sample end date if shipped at 1, 2 and 3) 40 CFR Part 50 App L Sec 8..3.6
ambient temp, or
Post-sampling Weighing all filters <30 days if shipped below average ambient (or 4°
C or below for average sampling temps < 4°C)
from sample end date
HUGFVETELDES SHHCIES all filters CllifEs e &2 siz_e U for_pinholes, PRI Er 1, 2 and 3) 40 CFR Part 50, App. L Sec 10.2
(unexposed) imperfections
Filter Integrity (exposed) each filter no visual defects 1’2. and 3) Method 2.12 Sec. 7.10, Region 4
guidance

Filter Conditioning Environment

Equilibration all filters 24 hours minimum 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.5

Temperature Range all filters 24-hr mean 20-23° C 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.1

Temperature Control all filters + 2° C SD* over 24 hour 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.2

Humidity Range all filters Sé&hs;m;izgﬁﬁbﬁ% §O|j/oc|)?rH 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.3
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Table 7-4d. PM1o Measurement Quality Objectives - Measurement Quality Objectives
PMioc Measurement Quality Objectives -- (Gravimetric, Filter-Based Local Conditions) continued
1) Criteria (PMyoC ) 2) Frequency 3) Acceptable Range Information /Action
Humidity Control all filters + 5% SD* over 24 hours 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.4
Pre/post Sampling RH all filters difference in 24-hr means <+ 5% RH 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.3.3
Balance all filters located in filter conditioning environment 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.3.2

OPERATIONAL EVALUATIONS TABLE- PMqc Filter Based Local Conditions

Field Activities

Sampling Instrument

Individual Flow Rates every 24 hours of operation no flow rate excursions > +5% for > 5 min. ¥ 1,2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.1

. . no excursions of > 5- C lasting longer than 30 min | 1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.11.4
Filter Temp Sensor every 24 hours of operation U glong ) op

Routine Verifications

1) 40 CFR Part 50 App L, Sec 7.4.6.1
External Leak Check 1/month < 25 mm Hg (see comment #1) 2) Method 2-12 Table 8-1
3) 40 CFR Part 50, App. L, Sec 7.4.6.1

1) 40 CFR Part 50, App. L, Sec 7.4.6.2
Internal Leak Check when external leak check fails <25 mm Hg 2) Method 2-12 Table 8-1
3) 40 CER Part 50, App. L, Sec 7.4.6.2

1) 40 CFR Part 50, App. L, Sec 9.3
One-point Temp Verification 1/month 1= 2°C 2) Method 2.12 Table 6-1
3) Recommendation

1) 40 CFR Part 50, App. L, Sec 9.3
Pressure Verification 1/month +10 mm Hg 2) Method 2.12 Table 6-1
3) Recommendation

Annual Multi-point Verifications/Calibrations

1) 40 CFR Part 50, App. L, Sec 9.3
2 and 3) Method 2.12 sec 6.4

Temperature multi-point

Verification/Calibration on installation, then 1/year +2°C

1) 40 CFR Part 50, App. L, Sec 9.3

2 and 3) Method 2.12 sec 6.5

Sampler BP verified against independent
Pressure Verification/Calibration on installation, then 1/year + 10 mm Hg standard

verified against a lab primary standard that is
certified

as NIST traceable 1/year

1) 40 CFR Part 50, App. L, Sec 9.2.

2) 40 CFR Part 50, App. L, Sec 9.1.3, Method
+ 4% of transfer standard 212

Table 6-1

3) 40 CFR Part 50, App. L, Sec 9.2.5

Flow Rate Multi-point Verification/ Electromechanical maintenance
Calibration or transport or 1/year
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Table 7-4d. PM1o Measurement Quality Objectives - Measurement Quality Objectives
PMioc Measurement Quality Objectives -- (Gravimetric, Filter-Based Local Conditions) continued

1) Criteria (PMyoC )

2) Frequency

3) Acceptable Range

Information /Action

Design Flow Rate Adjustment

at one-point or multi-point
verification/calibration

+ 2% of design flow rate

1,2 and 3) 40 CFR Part 50, App. L, Sec 9.2.6

Other Monitor Calibrations

per manufacturers’ operating
manual

per manufacturers’ operating manual

1,2 and 3) Recommendation

Precision

Collocated Samples

every 12 days for 15% of sites in

NCore network

CV < 15% of samples > 3 pg/m3

1) and 2) Part 58 App A Sec 3.2.5
3) Recommendation based on DQO in 40 CFR
Part 58 App A Sec 2.3.1.3

Accuracy

Temperature Audit 1/year +2°C 1, 2 and 3) Method 2.12 Sec. 10.2.2 & Table 3-1

Pressure Audit 1lyear +10 mm Hg 1, 2 and 3) Method 2.12 Sec. 10.2.3 & Table 3-1
- :

Semi Annual Elow Rate Audit 1/6 month + 4% of audit standard 1 and 2) Part 58 App A, Sec 3.3.3

+ 5% of design flow rate

3) Method 2.12 Sec. 10.2.1 & Table 10-1

Monitor Maintenance

Inlet/downtube Cleaning every 15 sampling events cleaned 1,2 and 3) Method 2.12 Sec 9.4.1
Filter Chamber Cleaning 1/month cleaned 1, 2 and 3) Method 2.12 Sec 9.3
Circulating Fan Filter Cleaning 1/month cleaned/changed 1, 2 and 3) Method 2.12 Sec 9.3

Manufacturer-Recommended Maintenance

per manufacturers’ SOP

per manufacturers’ SOP

Laboratory Activities

Filter Checks

Lot Blanks

9 filters per lot

less than 15 pg change between weighings

1, 2 and 3) Recommendation and used to
determine filter stability of the lot of filters

Exposure Lot Blanks

3 filters per lot

less than 15 pg change between weighings

1,2 and 3) Method 2.12 Sec. 7.7
Used for preparing a subset of filters for
equilibration

Filter Integrity (exposed)

each filter

no visual defects

1,2 and 3) Method 2.12 Sec. 7.10

Lab QC Checks

Field Filter Blank

10% or 1 per weighing session

+ 30 pg change between weighings

1) 40 CFR Part 50, App. L Sec 8.3.7.1
2 and 3) Method 2.12 Sec. 7.7

Lab Filter Blank

10% or 1 per weighing session

+ 15 pg change between weighings

1) 40 CFR Part 50, App. L Sec 8.3.7.2
2 and 3) Method 2.12 Sec. 7.7

Balance Check (working standards)

beginning, 10th sample, end

3 ug

1,2 and 3) Method 2.12 Sec. 7.9

Duplicate Filter Weighing

1 per weighing session

+ 15 pg change between weighings

1,2 and 3) Method 2.12 Sec 7.11
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Table 7-4d. PM1o Measurement Quality Objectives - Measurement Quality Objectives
PMioc Measurement Quality Objectives -- (Gravimetric, Filter-Based Local Conditions) continued

1) Criteria (PMyoC )

2) Frequency

3) Acceptable Range

Information /Action

Microbalance Audit

1/year

+ 0.050 mg or manufacturers specs, whichever is

1,2 and 3) Method 2.12 Sec. 10.2.6

tighter
Verification/Calibration
1) Method 2.12 Table 3-2
Lab Temperature 1/6 months +2°C an)ORecommendation Table 3-2 suggests every 3
3) Method 2.12 Table 3-2
1) Method 2.12 Table 3-2
Lab Humidity 1/6 months + 20 2) Recommendation Table 3-2 suggests every 3

mo.
3) Method 2.12 Table 3-2

Microbalance Calibration

At installation and prior to each
weighing session
1/year

Manufacturer’s specification

1) 40 CFR Part 50, App. L, Sec 8.1
2) 40 CFR Part 50, App. L, Sec 8.1 and Method
2.12 Sec. 7.2 3) NA

Calibration & Check Standards -

Working Mass Standards. (compare to
primary standards)

1/3 month

0.025 mg

1, 2 and 3) Method 2.12 Sec 4.3 and 7.3

SYSTEMATIC CRITERIA -PM

10¢ Filter Based Local Conditions

Sampler/Monitor

NA

Meets requirements listed in FRM/FEM/ARM

1) 40 CFR Part 58 App C Section 2.1
2) NA

dEEEEEn 3) 40 CFR Part 53 & FRM/FEM method list
1) 40 CFR Part 58 App E, sections 2-5
Siting 1/year Meets siting criteria or waiver documented 2) Recommendation
3) 40 CFR Part 58 App E, sections 2-5
. . 1, 2 and 3) Recommendation based on PM2.5
Data Completeness NA 2 75% scheduled sampling days in each quarter | reqirements in 40 CFR Part 50, App. N, Sec.
Reporting Units all filters pg/m? at ambient temp/pressure (PMzs) 1. 2 and 3) 40 CFR Part 50 App N

Rounding convention for data reported to
AQS

all concentrations

nearest 0.1 ug/m? (= 0.05 round up)

1,2 and 3) Recommendation based on PM2.5
requirements 40 CFR Part 50 App N sect 4.3

Detection Limit

Lower DL

all filters

<3 ug/m®

1,2 and 3) 40 CFR Part 50, App O Sec 3.1

Upper Conc. Limit

all filters

2200 pg/m?®

1,2 and 3) 40 CFR Part 50, App. O Sec 3.2
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Table 7-4d. PM1o Measurement Quality Objectives - Measurement Quality Objectives
PMioc Measurement Quality Objectives -- (Gravimetric, Filter-Based Local Conditions) continued

1) Criteria (PMyoC )

2) Frequency

3) Acceptable Range

Information /Action

Precision

Single analyzer (collocated monitors)

1/3 month

Coefficient of variation (CV) < 10% for values > 3
ug/m?

1, 2 and 3) Recommendation in order to provide
early evaluation of achievement of DQOs.

Primary Quality Assurance Org.

Annual and 3 year estimates

90% CL of CV < 10% for values > 3 ug/m3

1,2 and 3) 40 CFR Part 58, App A Sec 4.3.1 and
2.3.1.1

Bias

Performance Evaluation Program (PEP)

8 audits per year for the NCore
network

+10% for values > 3 pg/m?

1, 2 and 3) 40 CFR Part 58, App A, Sec 3.2.7,
43.2and 2.3.1.1

Field Activities

Verification/Calibration Standards Recertifications — All standards should have multi-point certifications against NIST Traceabl

e standards

1) 40 CFR Part 50, App. L Sec 9.1 & 9.2

Flow Rate Transfer Std. 1/year + 2% of NIST-traceable Std. 2) Method 2-12 Section 6.3.3 and Table 3-1
3) 40 CFR Part 50, App. L Sec 9.1 & 9.2
Field Thermometer 1lyear +0.1° C resolution, + 0.5° C accuracy 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
Field Barometer 1/year + 1 mm Hg resolution, £ 5 mm Hg accuracy 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
Ver_if_icat_ion/CaIibration Clock/timer 1/month 1 min/month 1 and 2) Method 2.12 Table 3-1
Verification 3) 40 CFR Part 50, App. L, Sec 7.4.12
Laboratory Activities
Microbalance Readability at purchase 1ug 1, 2 and 3) ) 40 CFR Part 50, App. L, Sec 8.1
1) Method 2.12 Sec 4.3.6
Microbalance Repeatability 1/year 1 g 2) Recommendation
3) Method 2.12 Sec 4.3.6
Primary Mass Standards. 1/year 0.025 mg 1, 2 and 3) Method 2.12 Sec 4.3.7 & Table 3-2

Comment #1

The associated leak test procedure shall require that for successful passage of this test, the difference between the two pressure measurements shall not be greater than the number of mm of
Hg specified for the sampler by the manufacturer, based on the actual internal volume of the sampler, that indicates a leak of less than 80 mL/min.

1/ value must be flagged , SD= standard deviation, CV= coefficient of variation
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Table 7-5. Sulfur Dioxide Measurement Quality Objectives Parameter — Sulfur Dioxide (SO2) (Ultraviolet Fluorescence).

1) Requirement (SO2) |

2) Frequency

3) Acceptance Criteria

Information /Action

CRITICAL CRITERIA-SO2

One Point QC Check

1 and 2) 40 CFR Part 58 App A Sec 3.2
3) Recommendation based on DQO in 40 CFR Part 58

Single analyzer 1/ 2 weeks < +10% (percent difference) App A Sec 2.3.1.2
QC Check Concentration range 0.01 - 0.10 ppm Relative
to routine concentrations

Zero/span check Zero drift <+ 3.0 ppb (24-hour) 1 and 2) QA Handbook Volume 2 Section 12.3

1/ 2 weeks <=+ 5.0 ppb (>24hr-14 day) 3) Recommendation and related to DQO
Span drift <+ 10 %
20 t0 30° C. (Hourly average) 1, 2 and 3) QA Handbook Volume 2 Section 7.2.2
Daily or

Shelter Temperature Range

(hourly values)

per manufacturers specifications if designated to
a wider temperature range

FRM/FEM list found on AMTIC provides temperature
range for given instrument. FRM/FEM monitor testing is
required at 2030 ° C range per 40 CFR Part 53.32

OPERATIONAL CRITERIA- SO2

Shelter Temperature Control

Daily (hourly values)

<=+2° C SD over 24 hours

1, 2 and 3) QA Handbook VVolume 2 Section 7.2.2

Shelter Temperature Device
Check

1/6 month

+ 2° C of standard

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Annual Performance
Evaluation Single Analyzer

Every site 1/year 25 % of sites quarterly

Percent difference of audit levels 3-10 <+15%
Audit levels 1&2 + 1.5 ppb difference or +15%

1 and 2) 40 CFR Part 58 App A sec 3.2.2

3) Recommendation - 3 audit concentrations not including
zero. AMTIC guidance 2/17/2011
http://www.epa.gov/ttn/amtic/cpreldoc.html

Federal Audits (NPAP)

1/year at selected sites;
20% of sites audited each year

Audit levels 1&2 + 1.5 ppb difference;
all other levels percent difference + 15%

1) 40 CFR Part 58 App A sec 2.4
2) NPAP adequacy requirements on AMTIC
3) NPAP QAPP/SOP

Verification/Calibration

Upon receipt/adjustment/repair/
installation/moving
1/year if continuous zero/span performed
daily

Criteria: Span 1&2 within £ 5 % of expected
1-point QC check within + 3 ppb of expected
NCore: Span 1&2 within £ 3 ppb of expected
1-point QC check within + 2 ppb of expected
Both: Zero within + 2 ppb of expected

1) 40 CFR Part 50 App A-1 Section 4
2 and 3) Recommendation

Multi-point calibration (0 and 3 upscale points)

Gaseous Standards

All gas cylinders

NIST Traceable
(e.g., EPA Protocol Gas)

1) 40 CFR Part 50 App A-1 Section 4.1.6.1

2) NA Green book

3) 40 CFR Part 50 App F Section 1.3.1

Producers must participate in Ambient Air Protocol Gas
Verification Program 40 CFR Part 58 App A sec 2.6.1

Zero Air/ Zero Air Check

Chemicals changed 1/year
NCore — certified 1/year & verified 1/6
months

Concentrations below LDL
< 0.1 ppm aromatic hydrocarbons

1) 40 CFR Part 50 App A-1 Section 4.1.6.2

2) Recommendation

3) Recommendation and 40 CFR Part 50 App A-1 Section
4.1.6.2
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Table 7-5. Sulfur Dioxide Measurement Quality Objectives Parameter — Sulfur Dioxide (SO2) (Ultraviolet Fluorescence)— Continued

1) Requirement (SOz2)

2) Frequency

3) Acceptance Criteria

Information /Action

Gas Dilution Systems

1/year or after failure of 1 point QC
check or performance evaluation

Accuracy 2 %

1) 40 CFR Part 50 App A-1sec 4.1.2
2) Recommendation
3) 40 CFR Part 50 App A-1sec 4.1.2

Detection (FEM/FRMs)

Noise

NA

0.001 ppm (standard range)
0.0005 ppm (lower range)

1) 40 CFR Part 53.23 (b) (definition & procedure)
2) NA
3) 40 CFR Part 53.20 Table B-1

Lower detectable level

Verified by manufacturer at purchase

0.002 ppm (standard range)
0.001 ppm (lower range)

1) 40 CFR Part 53.23 (c) (definition & procedure)
2) Recommendation
3) 40 CFR Part 53.20 Table B-1

SYSTEMATIC CRITERIA- SOz

Meets requirements listed in FRM/FEM

1) 40 CFR Part 58 App C Section 2.1  2) NA

SEEEbi o Tier NA designation 3) 40 CFR Part 53 & FRM/FEM method list
Standard Reporting Units All data ppb (final units in AQS) 1, 2 and 3) 40 CFR Part 50 App T Sec 2 (c)
Rounding convention for Al data 1 place after decimal with digits to right 1, 2 and 3) 40 CFR Part 50 App T Sec 2 (c)

data reported to AQS

truncated

Completeness

1 hour standard

Hour — 75% of hour
Day- 75% hourly concentrations
Quarter- 75% complete days
Years-4 complete quarters
5-min value reported only for valid 5-min blocks

1, 2 and 3) 40 CFR Part 50 App T Section 3 (b), (c)
More details in CFR on acceptable completeness.

Sample Residence Time
Verification

At installation

< 20 seconds

1) 40 CFR Part 58 App E, section 9 (c)
2) Recommendation
3) 40 CFR Part 58 App E, section 9 (c)

Sample Probe, Inlet,

Borosilicate glass (e.g., Pyrex®) or Teflon®

1, 2 and 3) 40 CFR Part 58 App E sec 9 (a)

Sampling train All sites (FEP and PFA have _been accepted as equivalent Replace_ 1 /_2 years; more frequently if pollutant load or
material to Teflon.) contamination dictate
1) 40 CFR Part 58 App E, sections 2-5
Siting 1lyear Meets siting criteria or waiver documented 2) Recommendation

3) 40 CFR Part 58 App E, sections 2-5

Precision(using 1-point QC
checks)

Calculated annually and as
appropriate for design value estimates

90% CL CV<10%

1) 40 CFR Part 58 App Asec 2.3.1.6 & 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)
3) 40 CFR Part 58 App A sec 4.1.2

Bias (using 1-point QC
checks)

Calculated annually and as
appropriate for design value estimates

95% CL <+ 10%

1) 40 CFR Part 58 App A sec 2.3.1.6 & 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)
3) 40 CFR Part 58 App A sec 4.1.3

Annual PE Primary QA
Organization (PQAO)
Evaluation

1/year

95% of audit percent differences fall within the
one point QC check 95% probability intervals
at PQAO level of aggregation

1) 40 CFR Part 58 App A Section 3.2.2
2) Recommendation
3) 40 CFR Part 58 App A sec 4.1.4 and 4.1.5
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Table 7-6. Carbon Monoxide Measurement Quality Objectives.
Measurement Quality Objectives Parameter — Carbon Monoxide (CO) (Non-Dispersive Infrared Photometry)

1) Requirement (CO) |

2) Frequency

3) Acceptance Criteria

Information /Action

CRITICAL CRITERIA-CO

One Point QC Check

1 and 2) 40 CFR Part 58 App A Sec 3.2
3) Recommendation based on DQO in 40 CFR Part 58

o .
Single analyzer W2 mEss <=0 (U TG App A Sec 2.3.1. QC Check Concentration range 1 - 10
ppm relative to routine concentrations
Zero drift <+ 0.4 ppm (24 hour) .
Zero/span check 1/ 2 weeks <+ 0.6 ppm (>24hr-14 day) %)aggczngnf; rl:jzrgjobnook el 2 S e A
Span drift <+ 10 %
Daily

Shelter Temperature range

(hourly values)

20 to 30° C. (Hourly average)

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

OPERATIONAL CRITERIA-CO

Shelter Temperature Control

Daily (hourly values)

<+ 2° C SD over 24 hours

1, 2 and 3) QA Handbook VVolume 2 Section 7.2.2

Shelter Temperature Device
Check

1/6 month

+ 2° C of standard

1, 2 and 3) QA Handbook VVolume 2 Section 7.2.2

Annual Performance
Evaluation Single Analyzer

Every site 1/year 25 % of sites
quarterly

0 ppb = 35 ppb
190 ppb = 10 %
1000 ppb = 10 %
4000 ppb = 10 %

1 and 2) 40 CFR Part 58 App A sec 3.2.2

3) Recommendation- 3 audit concentrations not including
zero. AMTIC guidance 2/17/2011
http://www.epa.gov/ttn/amtic/cpreldoc.html

Federal Audits (NPAP)

1/year at selected sites 20% of sites
audited

Audit levels 1&2 + 0.03 ppm difference all other
levels percent difference + 15 %

1) 40 CFR Part 58 App A sec 2.4
2) NPAP adequacy requirements on AMTIC
3) NPAP QAPP/SOP

Verification/Calibration

Upon receipt/adjustment/repair/
installation/moving
1/3 months for NCore
1/180 days for near road

250 ppb = 24 ppb
2000 ppb == 100 ppb
4000 ppb = 160 ppb

1) 40 CFR Part 50 Appendix C Section 4
2 and 3) Recommendation

Multi-point calibration (0 and 3 upscale points)

Gaseous Standards

All gas cylinders

NIST Traceable
(e.g., EPA Protocol Gas)

1) 40 CFR Part 50 Appendix C Section 4.3.1

2) NA Green book

3) 40 CFR Part 50 Appendix C Section 4.3.1 See details
about CO2 sensitive instruments

Gas producer used must participate in EPA Ambient Air
Protocol Gas Verification Program

40 CFR Part 58 App A sec 2.6.1

Zero Air/Zero Air Check

1lyear

<0.1 ppm CO

1) 40 CFR Part 50 App C Section 4.3.2
2) Recommendation
3) 40 CFR Part 50 App C Section 4.3.2
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Table 7-6. Carbon Monoxide Measurement Quality Objectives.
Measurement Quality Objectives Parameter — Carbon Monoxide (CO) (Non-Dispersive Infrared Photometry) — Continued

1) Requirement (CO)

2) Frequency

3) Acceptance Criteria

Information /Action

Gas Dilution Systems

1/year or after failure of 1 point QC
check or performance evaluation

Accuracy =2 %

1,2 and 3) Recommendation based on SO2 requirement
in 40 CFR Part 50 App A-1 Sec 4.1.2

Detection (FEM/FRMs)

0.2 ppm (standard range)

1) 40 CFR Part 53.23 (b) (definition & procedure)

Noise l/year 01 | 2) Recommendation- info obtained from LDL
-1 ppm (lower range) 3) 40 CFR Part 53.20 Table B-1
1) 40 CFR Part 53.23 (c) (definition & procedure)
Lower detectable level 1lyear O;Zp pmr;st?gvc\ilz:c:rgﬁnge) 2) Recommendation
LR ge) 3) 40 CFR Part 53.20 Table B-1
SYSTEMATIC CRITERIA-CO
. . . 1) 40 CFR Part 58 App C Section 2.1
Sampler/Monitor NA Meets reqwren(;leesr‘]itsnlést:gcri] in FRM/FEM 2) NA
g 3) 40 CFR Part 53 & FRM/FEM method list
Standard Reporting Units All data ppm (final units in AQS) 1,2 and 3) ) 40 CFR Part 50.8 (a)
Roundi tion f 1, 2 and 3) 40 CFR Part 50.8 (d) (for averaging values for
ounding convention for All data 1 decimal place comparison to NAAQS not for reporting individual

data reported to AQS

hourly values.)

Completeness

8-hour standard

75% of hourly averages for the 8-hour period

1) 40 CFR Part 50.8(c)
2) 40 CFR Part 50.8(a-2)
3) 40 CFR Part 50.8(c)

Sample Residence Time
Verification

1/year

< 20 seconds

1, 2, and 3) Recommendation. CO not a reactive gas but
suggest following same methods other gaseous criteria
pollutants.

Sample Probe, Inlet,
Sampling train

All Sites

Borosilicate glass (e.g., Pyrex®) or Teflon®

1, 2, and 3) Recommendation. CO not a reactive gas but
suggest following same methods other gaseous criteria
pollutants. FEP and PFA have been accepted as an
equivalent material to Teflon. Replacement/cleaning is
suggested as 1/year and more frequent if pollutant load
dictate.

Siting

1/year

Meets siting criteria or waiver documented

1) 40 CFR Part 58 App E, sections 2-6
2) Recommendation
3) 40 CFR Part 58 App E, sections 2-6

Precision(using 1-point QC
checks)

Calculated annually and as
appropriate for design value
estimates

90% CL CV<10%

1) 40 CFR part 58 App A sec 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)
3) 40 CFR Part 58 App A sec 4.1.2

Bias (using 1-point QC
checks)

Calculated annually and as
appropriate for design value

95 % CL<+10%

1) 40 CFR Part 58 App A sec 3.2.1
2) 40 CFR Part 58 App A sec 4 (b)

estimates 3) 40 CFR Part 58 App A sec 4.1.3
Annual PE Primary QA 95 % of audit percent differences fall within the | 1) 40 CFR Part 58 App A Section 3.2.2
Organization (PQAO) 1/year one point QC check 95 % probability intervals | 2) Recommendation

Evaluation

at PQAO level of aggregation

3) 40 CFR Part 58 App A sec 4.1.4 & 4.1.5
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Table 7-7a. PM2s Measurement Quality Objectives. Parameter — PM2.5 (Gravimetric, Filter Based, Local Conditions)

1) Criteria (PM25 LC) |

2) Frequency

3) Acceptable Range

Information /Action

CRITICAL CRITERIA-PM:sFilter Based Local Conditions

Field Activities

Filter Holding Times

Pre-sampling all filters < 30 days before sampling 1,2 and 3) 40 CFR Part 50, App. L Sec 8.3.5

Sample Recovery all filters <7 days 9 hours from sample end date 1, 2 and 3) 40 CFR Part 50 App L Sec 10.10

s i e ) 1380-1500 minutes, or o 1, 2 and 3) 40 CFR Part 50 App L Sec 3.3
all filters value if < 1380 and exceedance of NAAQS Y midnight

multiple power failures)

to midnight local standard time

See details if less than 1380 min sampled

Sampling Instrument

Average Flow Rate

every 24 hours of op

average within 5% of 16.67 liters/minute

1, 2 and 3) Part 50 App L Sec 7.4.3.1

Variability in Flow Rate

every 24 hours of op

CV<2%

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.2

One-point Flow Rate

+ 4% of transfer standard

1, 2 and 3) 40 CFR Part 50, App. L, Sec 9.2.5 and

verificati 1/month + 5% of flow rate design value 7.4.3.1 and 40 CFR Part 58, Appendix A Sec 3.2.3 &
erification 332
Laboratory Activities
<10 days from sample end date if shipped at ambient 1, 2 and 3) 40 CFR Part 50 App L Sec 8..3.6
temp, or
Post-sampling Weighing all filters <30 days if shipped belou?average ambient (or 4° C
or below for average sampling temps < 4° C ) from
sample end date

Filter Visual Defect Check all filters Correct type & siz_e and for_pinholes, particles or 1, 2 and 3) 40 CFR Part 50, App. L Sec 10.2
(unexposed) imperfections
Filter Integrity (exposed) each filter no visual defects 1,2 and 3) Method 2.12 Sec. 7.10, Region 4 guidance
Filter Conditioning Environment

Equilibration all filters 24 hours minimum 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.5

Temperature Range all filters 24-hr mean 20-23° C 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.1

Temperature Control all filters + 2° C SD* over 24 hours 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.2

Humidity Range all filters 24-hr mean 30% - 40% RH or 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.3

<5% sampling RH but > 20%RH

Humidity Control all filters + 5% SD* over 24 hr. 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.2.4

Pre/post Sampling RH all filters difference in 24-hr means <+ 5% RH 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.3.3

Balance all filters located in filter conditioning environment 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.3.2

OPERATIONAL EVALUATIONS TABLE PM:2s Filter Based Local Conditions

Field Activities

Sampling Instrument
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| Individual Flow Rates

| every 24 hours of op |

no flow rate excursions > +5% for > 5 min. ¥

| 1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.1 |

Table 7-7a. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 (Gravimetric, Filter Based, Local Conditions) continued

1) Criteria (PM,5 LC)

2) Frequency

3) Acceptable Range

Information /Action

Filter Temp Sensor

every 24 hours of op

no excursions of > 5°C lasting longer than 30 min

1/

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.11.4

Routine Verifications

External Leak Check

every 5 sampling events

< 80 mL/min (see comment #1)

1) 40 CFR Part 50 App L, Sec 7.4.6.1
2) Method 2-12 Table 8-1
3) 40 CFR Part 50, App. L, Sec 7.4.6.1

1) 40 CFR Part 50, App. L, Sec 7.4.6.2

Verification/Calibration

Internal Leak Check every 5 sampling events < 80 mL/min 2) Method 2-12 Table 8-1
3) 40 CFR Part 50, App. L, Sec 7.4.6.2
1) 40 CFR Part 50, App. L, Sec 9.3
One-point Temp Verification 1/month +2°C 2) Method 2.12 Table 6-1
3) Recommendation
1) 40 CFR Part 50, App. L, Sec 9.3
Pressure Verification 1/month +10 mm Hg 2) Method 2.12 Table 6-1
3) Recommendation
Annual Multi-point Verifications/Calibrations
Temperature multi-point . . o 1) 40 CFR Part 50, App. L, Sec 9.3
VerhEication/CaIibrann o0 Tl BT, o et SE19 2 and 3) Method 2.12 sec 6.4
1) 40 CFR Part 50, App. L, Sec 9.3
Pressure _ ) 2 and 3) Methoq _2.12 sec 6.5_ B
on installation, then 1/year +10 mm Hg Sampler BP verified against independent standard verified

against a lab primary standard that is certified as NIST
traceable 1/year

Flow Rate Multi-point
Verification/ Calibration

Electromechanical
maintenance or transport or
1lyear

+ 4% of transfer standard

1) 40 CFR Part 50, App. L, Sec 9.2.

2) 40 CFR Part 50, App. L, Sec 9.1.3, Method 2.12
Table 6-1

3) 40 CFR Part 50, App. L, Sec 9.2.5

Design Flow Rate Adjustment

at one-point or multi-point
verification/calibration

+ 2% of design flow rate

1,2 and 3) 40 CFR Part 50, App. L, Sec 9.2.6

Other Monitor Calibrations

per manufacturers’ op manual

per manufacturers’ operating manual

1,2 and 3) Recommendation

Precision

Collocated Samples

every 12 days for 15% of sites
by method designation

CV < 10% of samples > 3 pg/m®

1) and 2) Part 58 App A Sec 3.2.5
3) Recommendation based on DQO in 40 CFR Part 58
App A Sec 2.3.1.1

Accuracy
Temperature Audit 1/year 5= 250G 1, 2 and 3) Method 2.12 Sec. 10.2.2 & Table 3-1
Pressure Audit 1/year +10 mm Hg 1, 2 and 3) Method 2.12 Sec. 10.2.3 & Table 3-1
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Table 7-7a. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 (Gravimetric, Filter Based, Local Conditions) continued

1) Criteria (PM.5 LC)

2) Frequency

3) Acceptable Range

Information /Action

Semi Annual Flow Rate Audit

1/6 month

+ 4% of audit standard
+ 5% of design flow rate

1 and 2) Part 58, App A, Sec 3.3.3
3) Method 2.12 Sec. 10.2.1 & Table 10-1

Monitor Maintenance

Impactor (WINSs)

every 5 sampling events

cleaned/changed

1, 2,and 3) Method 2.12 Sec 8.3.1

Very Sharp Cut Cyclone every 30 days cleaned/changed 1,2 and 3) Recommendation
Inlet/downtube Cleaning every 15 sampling events cleaned 1,2 and 3) Method 2.12 Sec 9.3

Filter Chamber Cleaning 1/month cleaned 1, 2 and 3) Method 2.12 Sec 9.3 and 9.4.1
Circulating Fan Filter Cleaning 1/month cleaned/changed 1, 2 and 3) Method 2.12 Sec 9.3

Manufacturer-Recommended
Maintenance

per manufacturers’ SOP

per manufacturers’ SOP

Laboratory Activities

Filter Checks

Lot Blanks

9 filters per lot

less than 15 pg change between weighings

1, 2, 3) Recommendation and used to determine filter

stability of the lot of filters received from EPA or vendor.

Exposure Lot Blanks

3 filters per lot

less than 15 pg change between weighings

1,2 and 3) Method 2.12 Sec. 7.7
Used for preparing a subset of filters for equilibration

Lab OC Checks

Field Filter Blank

10% or 1 per weighing session

+ 30 pg change between weighings

1) 40 CFR Part 50, App. L Sec 8.3.7.1
2 and 3) Method 2.12 Sec. 7.7

Lab Filter Blank

10% or 1 per weighing session

+ 15 g change between weighings

1) 40 CFR Part 50, App. L Sec 8.3.7.2
2 and 3) Method 2.12 Sec. 7.7

Balance Check (working
standards)

beginning, 10th sample, end

<+3pug

1,2 and 3) Method 2.12 Sec. 7.9

Duplicate Filter Weighing

1 per weighing session

+ 15 ug change between weighings

1,2 and 3) Method 2.12 Sec 7.11

+ 0.050 mg or manufacturers specs, whichever is

1,2 and 3) Method 2.12 Sec. 10.2.6

Microbalance Audit 1/year :
tighter
Verification/Calibration
1) Method 2.12 Table 3-2
Lab Temperature 1/6 months +2°C 2) Recommendation. Table 3-2 suggests every 3 mo.
3) Method 2.12 Table 3-2
1) Method 2.12 Table 3-2
Lab Humidity 1/6 months +2% 2) Recommendation Table 3-2 suggests every 3 mo.

3) Method 2.12 Table 3-2

Microbalance Calibration

At installation and prior to
each weighing session
1/year

Manufacturer’s specification

1) 40 CFR Part 50, App. L, Sec 8.1

2) 40 CFR Part 50, App. L, Sec 8.1 and Method 2.12
Sec. 7.2

3) NA

Calibration & Check Standards
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Table 7-7a. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 (Gravimetric, Filter Based, Local Conditions) continued

1) Criteria (PM.5 LC)

2) Frequency

3) Acceptable Range

Information /Action

Working Mass Standards.

1, 2 and 3) Method 2.12 Sec 4.3 and 7.3

(compare to primary standards) 1/3; /m::rth. %%22% rrr:]g
Primary standards y ) 9
SYSTEMATIC CRITERIA -PMzs Filter Based Local Conditions
. . . 1) 40 CFR Part 58 App C Section 2.1
sampler/Monitor NA Meets reqU|remer:jtzslils;e;i?nFRM/FEM/ARM 2) NA
9 3) 40 CFR Part 53 & FRM/FEM method list
1) 40 CFR Part 58 App E, sections 2-5

Siting 1/year Meets siting criteria or waiver documented 2) Recommendation

3) 40 CFR Part 58 App E, sections 2-5

Data Completeness

Annual Standard

2 75% scheduled sampling days in each quarter

1, 2 and 3) 40 CFR Part 50, App. N, Sec. 4.1 (b) 4.2 (a)

24- Hour Standard

2 75% scheduled sampling days in each quarter

1, 2 and 3) 40 CFR Part 50, App. N, Sec. 4.1 (b) 4.2 (a)

Reporting Units

all filters

pg/m? at ambient temp/pressure (PMz.s)

1. 2 and 3) 40 CFR Part 50 App N Sec 3.0 (b)

Rounding convention for data
reported to AQS

all filters

to one decimal place, with additional digits to the
right being truncated

1. 2 and 3) 40 CFR Part 50 App N Sec 3.0 (b)

Annual 3-yr average

all concentrations

nearest 0.1 pg/m2 (= 0.05 round up)

1,2 and 3) 40 CFR Part 50, App. N Sec 3 and 4 Rounding
convention for data reported to AQS is a recommendation

24-hour, 3-year average

all concentrations

nearest 1 pg/m2 (2 0.5 round up)

1,2 and 3) 40 CFR Part 50, App. N Sec 3 and 4 Rounding
convention for data reported to AQS is a recommendation

Detection Limit

Lower DL all filters <2 ug/md 1,2 and 3) 40 CFR Part 50, App. L Sec 3.1

Upper Conc. Limit all filters > 200 pug/m?® 1,2 and 3) 40 CFR Part 50, App. L Sec 3.2

Precision

Single analyzer (collocated 1/3 mo. Coefficient of variation (CV) < 10% for values >3 | 1, 2 and 3) Recommendation in order to provide early

monitors)

pg/m?3

(quarterly) evaluation of achievement of DQOs.

Primary Quality Assurance Org.

Annual and 3 year estimates

90% CL of CV < 10% for values > 3 ug/m®

1, 2 and 3) 40 CFR Part 58, App A, Sec 4.3.1and 2.3.1.1.

Bias

Performance Evaluation
Program (PEP)

5 audits for PQAOs with < 5
sites

8 audits for PQAOs with > 5
sites

+10% for values > 3 pg/m?®

1,2 and 3) 40 CFR Part 58, App A, Sec 3.2.7, 4.3.2 and
23.11

Field Activities

Verification/Calibration Standards Recertifications — All standards should have multi-point certifications against NIST Traceable standards
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Table 7-7a. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 (Gravimetric, Filter Based, Local Conditions) continued

1) Criteria (PM.5 LC)

2) Frequency

3) Acceptable Range

Information /Action

1) 40 CFR Part 50, App. L Sec 9.1 & 9.2

Flow Rate Transfer Std. 1/year + 2% of NIST Traceable Std. 2) Method 2-12 Section 6.3.3 and Table 3-1

3) 40 CFR Part 50, App. L Sec 9.1 & 9.2
Field Thermometer 1/year +0.1° C resolution, + 0.5° C accuracy 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
Field Barometer 1/year + 1 mm Hg resolution, +5 mm Hg accuracy 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
Clock/timer Verification 1/month 1 min/month %? Z%?Fl\éeg;?? 520"1'%\55%853;7_ 412
Laboratory Activities
Microbalance Readability at purchase 1 pg 1, 2 and 3) 40 CFR Part 50, App. L Sec 8.1

1) Method 2.12 Sec 4.3.6
Microbalance Repeatability 1lyear 1pg 2) Recommendation

3) Method 2.12 Sec 4.3.6
Primary Mass. 1, 2 and 3) Method 2.12 Sec 4.3.7 & Table 3-2
Verification/Calibration 1lyear 0.025 mg

Standards Recertifications

Comment #1

The associated leak test procedure shall require that for successful passage of this test, the difference between the two pressure measurements shall not be greater than the number of
mm of Hg specified for the sampler by the manufacturer, based on the actual internal volume of the sampler, that indicates a leak of less than 80 mL/min.

1/ value must be flagged SD * = standard deviation CV= coefficient of variation
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Table 7-7b. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 (Continuous, Local Conditions)

1) Criteria (PM2.5LC) |

2) Frequency

3) Acceptable Range

Information /Action

CRITICAL CRITERIA- PM25 Continuous, Local Conditions

Field Activities

Sampling Period 24 hour
estimate

every sample period

> 75% (18) of hourly averages

1,2and 3) 40 CFR Part 50 App N Sec 3 (c)
See additional details for sample periods less than 18
hours.

Hourly estimates

Every hour

Instrument dependent

See operators manual

Sampling Instrument

Average Flow Rate

every 24 hours of

average within 5% of 16.67 liters/minute

1, 2 and 3) Part 50 App L Sec 7.4.3.1

operation
Variability in Flow Rate every 24 hours of CV<2% 1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.2
operation
One-point Flow Rate * 4% of transfer stz_indard 1, 2 and 3) 40 CFR Part 50, App. L, _Sec 9.2.5and
g 1/month + 5% of flow rate design value 7.4.3.1 and 40 CFR Part 58, Appendix A Sec 3.2.3 &
Verification 332
BAM Specific Critical Criteria
Reference Membrane Span Foil Hourly + 4% of ABS Value 1,2 and 3) BAM 1020 Operation Manual

Verification (BAM)

OPERATIONAL CRITERIA - PM25 Continuous, Local Conditions

Annual Multi-point Verifications/Calibrations

Leak Check

every 30 days

< 1.0 lpm BAM + 0.15 Ipm TEOM

1) 40 CFR Part 50 App L, Sec 7.4.6.1
2) Recommendation

3) BAM SOP Sec 10.1.2

TEOM SOP Sec 10.1.6

Temperature multi-point

on installation, then

1) 40 CFR Part 50, App. L, Sec 9.3

Verification/Calibration 1lyear e 2 and 3) Method 2.12 sec 6.4
+ 2.C 1) 40 CFR Part 50, App. L, Sec 9.3
One-point Temp Verification 1/month 2) Method 2.12 Table 6-1
3) Recommendation
+ 10 mm Hg 1) 40 CFR Part 50, App. L, Sec 9.3

Pressure
Verification/Calibration

on installation, then
1lyear

2 and 3) Method 2.12 sec 6.5

BP verified against independent standard verified
against a lab primary standard that is certified
NIST traceable 1/year

Flow Rate Multi-point
Verification/ Calibration

Electromechanical
maintenance or
transport or

1/year

+ 4% of transfer standard

1) 40 CFR Part 50, App. L, Sec 9.2.

2) 40 CFR Part 50, App. L, Sec 9.1.3, Method 2.12
Table 6-1

3) 40 CFR Part 50, App. L, Sec 9.2.5
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Table 7-7b. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 (Continuous, Local Conditions) continued

1) Criteria (PM2.5 Cont)

2) Frequency

3) Acceptable Range

Information /Action

Design Flow Rate Adjustment

at one-point or multi-point
verification/calibration

+ 2% of design flow rate

1,2 and 3) 40 CFR Part 50, App. L, Sec 9.2.6

Other Monitor Calibrations

per manufacturers’ op manual

per manufacturers’ operating manual

Precision

Collocated Samples

every 12 days for 15% of sites by
method designation

CV < 10% of samples > 3 pg/m3

1) and 2) Part 58 App A Sec 3.2.5
3) Recommendation based on DQO in 40 CFR Part 58 App
ASec23.13

Accuracy
Temperature Audit 1/year +2°C 1, 2 and 3) Method 2.12 Sec. 10.2.2 & Table 3-1
Pressure Audit 1lyear +10 mm Hg 1, 2 and 3) Method 2.12 Sec. 10.2.3 & Table 3-1
. . * 4% of audit standard 1 and 2) Part 58, App A, Sec 3.3.3
Semi Annual Flow Rate Audit 1/6 months + 5% of design flow rate 3) Method 2.12 Sec. 10.2.1 & Table 10-1
Shelter Temperature
Daily 28 to 32° C. (Hourly average) (BAM)

Temperature range

(hourly values)

or
per manufacturers specifications (TEOM)

Temperature Control

Daily (hourly values)

<+2°C SD over 24 hours

1, 2 and 3) QA Handbook Volume 2 Section 7.2.2

Temperature Device Check 1/6 months +2°C 1, 2 and 3) QA Handbook Volume 2 Section 7.2.2
Monitor Maintenance
Virtual Impactor (VSCC/SCC) Every 30 days cleaned/changed 1,2 and 3) Recommendation
Inlet Cleaning Every 30 days cleaned 1,2 and 3) Method 2.12 Sec 9.3
Filter Chamber Cleaning Every 30 days cleaned 1,2 and 3) Method 2.12 Sec 9.3
Circulating Fan Filter Cleaning 1/month cleaned/changed 1,2 and 3) Method 2.12 Sec 9.3

Manufacturer-Recommended
Maintenance

per manufacturers’ SOP

per manufacturers’ SOP

TEOM Specific Operational Criteria

Sum of flow rates from 3 paths equal design

1,2 and 3) TEOM SOP Sec 10.1.2

Total Flow Verification every 30 days flow rate + 5%

Leak check (TEOM) every 30 days < 4 inches of Hg per 2 minutes and the flow | 1,2 ano! 3) DAQ TEOM SOP and TEOM
readings are zero Operating Manual Sec 5-4

Replace TEOM filters every 30 days As filter loading approached 60% 1 and 2) TEOM SOP Sec 10.1.8

3) DAQ practice

Replace the 47-mm FDMS
(Purge) filters

every 30 days or any time TEOM
filters are replaced

replaced

1,2 and 3) TEOM SOP Sec 10.1.10

Internal/External Data Logger
Data

Every month
2 highest values on three

agree exactly (digital) and £ 1 pg/m?®
(analog)

1 and 3) TEOM SOP Sec 10.1.24
2) DAQ practice
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Table 7-7b. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 (Continuous, Local Conditions) continued

1) Criteria (PM2.5 Cont)

2) Frequency

3) Acceptable Range

Information /Action

randomly selected days

Replace In-line filters 1/6 months replaced 1, 2 and 3) TEOM SOP Sec 10.2
Clean cooler assembly 1/year cleaned 1,2 and 3) TEOM SOP Sec 10.3.1
Clean/Maintain switching valve 1/year cleaned 1, 2 and 3) TEOM SOP Sec 10.3.2
Clean air inlet system of mass 1/ 1, 2 and 3) TEOM SOP Sec 10.3.3
year cleaned
transducer enclosure
Replace the dryers 1/year or due to poor performance replaced 1, 2 and 3) TEOM SOP Sec 10.3.4
S . 1,2 TEOM SOP Sec 10.3.6
\(/;:rlilzgtli%r; (O] e E 1/year P?iszog(;a)\n 3) 1405-DF operating guide. Verification software either
- passes or fails the verification. Acceptance criteria is < 2.5 %
Rebuild sampling pump 18 months < 66% of local pressure 1, 2 and 3) TEOM SOP Sec 10.4
BAM Specific Operational Criteria
Cleaning Nozzle and Vane Every 30 days cleaned 1, 2 and 3) BAM SOP Sec 10.1.3
(BAM)
Replace or Clean pump Muffler 1/6 months Cleaned or changed

Internal/External Data Logger
Data (BAM)

Every month
2 highest values on three

agree exactly (digital) and + 1 pg/m?®

1 and 3) BAM SOP Sec 10.1.9
2) DAQ practice

randomly selected days (emElier)
Capstan shaft and pinch roller 1, 2 and 3) BAM SOP Sec 10.1.3
cleaning (BAM) Every 30 days cleaned
Smart Heater Test 1/6 months Heater turns when forced off 1, 2 and 3) BAM SOP Sec 10.3.3
Clean/replace internal debris filter 1lyear

72-Hour zero filter test

At installation and 1/year

1, 2 and 3) BAM SOP Sec 9.6.10

Check of membrane span foil 1/year Avg. < = 5% of ABS 1, 2 and 3) BAM SOP Sec 10.4.3
Beta detector count rate 1/year Between 600,00 and 1,000,000 1, 2 and 3) BAM SOP Sec 10.4.4
SYSTEMATIC CRITERIA- PM25 Continuous, Local Conditions
. . . 1) 40 CFR Part 58 App C Section 2.1
2 oopmmelal, |
g 3) 40 CFR Part 53 & FRM/FEM method list

1) 40 CFR Part 58 App E, sections 2-5
Siting 1/year Meets siting criteria or waiver documented | 2) Recommendation

3) 40 CFR Part 58 App E, sections 2-5
Data Completeness quarterly = 75% Part 50, App. N, Sec. 4.1 (b) 4.2 (a)

Reporting Units

all hourly and 24-hour values

pg/m? at ambient temp/pressure (PMz.s)

1. 2 and 3) 40 CFR Part 50 App N Sec 3.0 (b)

Rounding convention for data
reported to AQS

all 24-hour averages

to one decimal place, with additional digits
to the right being truncated

1. 2 and 3) 40 CFR Part 50 App N Sec 3.0 (b)
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Table 7-8. PMio-Pb Low Volume Filter-Based Local Conditions Measurement Quality Objectives

NOTE: The following validation template was constructed for PM1o-Pb at local conditions where PMioc method in 40 CFR Part 50 Appendix O is referenced.
Although the PM 10-25 method is found in 40 CFR Part 50 Appendix O, Appendix O also references Appendix L (the PM2s Method) for the QC requirements listed
below. Therefore, the information action column, in most cases, will reference 40 CFR Part 50 App L. In addition, since the PM10 samplers are very similar to the
PM2.5 samplers, Guidance Document 2.12 Monitoring PM2.5 in Ambient Air Using Designated Reference or Class 1 Equivalent Methods is referred to where
appropriate. DAQ uses XRF as the analytical FRM so quality control criteria are for the XRF method which is promulgated in 40 CFR Part 50 Appendix Q.

1) Criteria (PM1o-Pb Lo-
Vol LC)

2) Frequency

3) Acceptable Range

Information /Action

CRITICAL CRITERIA-PM;

o—Pb Low Volume Filter-B

ased Local Conditions

Field Activities

Filter Holding Times

Pre-sampling

all filters

< 30 days before sampling

1,2 and 3) 40 CFR Part 50, App. L Sec 8.3.5

Required only if filters will be used for PM10c mass as
well as Pb. If only used for Pb then 30 day pre-
sampling holding time not required

Sample Recovery

all filters

ASAP

1,2 and 3) 40 CFR part 50 App B sec 6.3

If filters are used for more than one purpose (i.e., Pb
and PM10) the sample recovery is dictated by the most
stringent requirement.

Sampling Period (including
multiple power failures

all filters

1440 minutes #£60 minutes
midnight to midnight local standard time

1,2 and 3) 40 CFR Part 50 App B sec 8.15

If filters are used for more than one purpose (i.e., Pb
and PM10) the sample recovery is dictated by the most
stringent requirement.

Sampling Instrument

Average Flow Rate

every 24 hours of operation

average within 5% of 16.67 liters/minute

1, 2 and 3) Part 50 App L Sec 7.4.3.1

Variability in Flow Rate

every 24 hours of operation

CV<2%

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.2

+ 4% of transfer standard

1) 40 CFR Part 50, App. L, Sec 9.2.5, 40 CFR Part 58,
Appendix A Sec 3.2.3 & 3.3.2

Ot e R VT TEHEn Mty + 5% of flow rate design value 2) Recommendation
3) 40 CFR Part 50, App. L, Sec 9.2.5 & 7.4.3.1
Laboratory Activities
Filter Visual Defect Check all filters Correct type & size and for pinholes, particles or | 1, 2 and 3) 40 CFR Part 50, App. L Sec 10.2

(unexposed and exposed)

imperfections

Pb blank filter Acceptance Testing

~ 20 test filters per lot

90% of filters < 4.8 ng Pb/cm2

1, 2 and 3) 40 CFR Part 50 App Q Sec 6.1.2
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Table 7-8. PM10-Pb Low Volume Filter-Based Local Conditions Measurement Quality Objectives continued

1) Criteria (PM1o-Pb)

2) Frequency

3) Acceptable Range

Information /Action

OPERATIONAL EVALUATIONS TABLE- PMyo-Pb Low Volume Filter Based Local Conditions

Field Activities

Sampling Instrument

Individual Flow Rates

every 24 hours of operation

no flow rate excursions > +5% for > 5 min. ¥

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.1

Filter Temp Sensor

every 24 hours of operation

no excursions of > 5¢ C lasting longer than 30
min ¥

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.11.4

Routine Verifications

External Leak Check

1/month

< 25 mm Hg (see comment #1)

1) 40 CFR Part 50 App L, Sec 7.4.6.1
2) Method 2-12 Table 8-1
3) 40 CFR Part 50, App. L, Sec 7.4.6.1

1) 40 CFR Part 50, App. L, Sec 7.4.6.2

Internal Leak Check when external leak check fails <25 mm Hg 2) Method 2-12 Table 8-1
3) 40 CFR Part 50, App. L, Sec 7.4.6.2
1) 40 CFR Part 50, App. L, Sec 9.3
One-point Temp Verification 1/month +2°C 2) Method 2.12 Table 6-1
3) Recommendation
1) 40 CFR Part 50, App. L, Sec 9.3
Pressure Verification 1/month =10 mm Hg 2) Method 2.12 Table 6-1
3) Recommendation
Annual Multi-point Verifications/Calibrations
Temperature multi-point " " o 1) 40 CFR Part 50, App. L, Sec 9.3
VeriEcation/Calibra{)ion o i, ) ZUeers B2 2)and 3) Method 2.12ps%c 6.4
1) 40 CFR Part 50, App. L, Sec 9.3
2 and 3) Method 2.12 sec 6.5
Pressure Verification/Calibration on installation, then 1/year +10 mm Hg Sampler BP verified against independent standard

verified against a lab primary standard that is certified as

NIST traceable 1/year

Flow Rate Multi-point
Verification/ Calibration

Electromechanical maintenance
or transport or 1/year

+ 4% of transfer standard

1) 40 CFR Part 50, App. L, Sec 9.2.

2) 40 CFR Part 50, App. L, Sec 9.1.3, Method 2.12
Table 6-1

3) 40 CFR Part 50, App. L, Sec 9.2.5

Design Flow Rate Adjustment

at one-point or multi-point
verification/calibration

+ 2% of design flow rate

1,2 and 3) 40 CFR Part 50, App. L, Sec 9.2.6

Other Monitor Calibrations

per manufacturers’ operating
manual

per manufacturers’ operating manual

1,2 and 3) Recommendation

Precision
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Table 7-8. PM1o-Pb Low Volume Filter-Based Local Conditions Measurement Quality Objectives continued

1) Criteria (PM1o-Pb)

2) Frequency

3) Acceptable Range

Information /Action

Collocated Samples

every 12 days for 15% of NCore

CV < 20% of samples > 0.02 pg/m3 (cutoff

1and 2) 40 CFR Part 58 App A sec 3.3.4.3

sites by method designation value) 3) Recommendation for early evaluation of DQOs
Accuracy
Temperature Audit 1lyear +2°C 1, 2 and 3) Method 2.12 Sec. 10.2.2 & Table 3-1
Pressure Audit 1/year +10 mm Hg 1, 2 and 3) Method 2.12 Sec. 10.2.3 & Table 3-1
Semi Annual Flow Rate Audit 1/6 month * 4% of audit standard 1 and 2) Part 58 App A, Sec 3.3.3

+ 5% of design flow rate

3) Method 2.12 Sec. 10.2.1 & Table 10-1

Monitor Maintenance

Inlet/downtube Cleaning every 15 sampling events cleaned 1,2 and 3) Method 2.12 Sec 9.3 & 9.4.1
Filter Chamber Cleaning 1/month cleaned 1, 2 and 3) Method 2.12 Sec 9.3
Circulating Fan Filter Cleaning 1/month cleaned/changed 1, 2 and 3) Method 2.12 Sec 9.3

Manufacturer-Recommended
Maintenance

per manufacturers” SOP

per manufacturers’ SOP

Laboratory Activities (XRF Analysis)

Analysis Audits

6 filters/quarter
3 at each concentration range

10% (percent difference)

1 and 2) 40 CFR Part 58, App A, sec 3.3.4.2
3) Recommendation

Field Filter Blank

1/quarter

<0.01 pg/m3

1) 40 CFR Part 50 App Q sec 6.1.2.1
2 and 3) Recommendation

Lab Filter Blank

1/ sample run

<.003 pg/m3

140 CFR part 50 App Q sec 6.1.2.1
2 and 3) Recommendation

Thin Film Standards (standard
reference materials)

Beginning and end of each
analytical run

XRF conc. + 3x the 1 sigma uncertainty overlaps
the NIST certified conc. + 1x its reported
uncertainty.

1) 40 CFR Part 50 App Q sec 6.2.3
2 and 3) recommendation

Run time quality control standards

Checking peak areas, background
areas, centroid and FWHM

Beginning and end of each
analytical run

Target value + 3 SD

1,2,and 3) Recommendation

Target values and SD of QC samples established prior to

analysis.

XRF analyzer calibration

1/year or when significant
repairs or changes occur or QC
limits exceeded

XRF conc. + 3x the 1 sigma uncertainty overlaps
the NIST certified conc. + 1x its reported
uncertainty.

1 and 2) 40 CFR Part 50 App Q sec 6.2.4
3) Recommendation

Background Measurement and

20 clean blank filters for each

1 and 2) 40 CFR Part 50 App Q sec 6.2.4.2

Correction filter lot used NA

Calibration & Check Standards -

Working Mass Standards. (compare 1, 2 and 3) Method 2.12 Sec 4.3 and 7.3
to primary standards) 1/3 month 0.025 mg
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Table 7-8. PM1o-Pb Low Volume Filter-Based Local Conditions Measurement Quality Objectives continued

1) Criteria (PM1o-Pb) |

2) Frequency

| 3) Acceptable Range

| Information /Action

SYSTEMATIC CRITERIA -PMy,-Pb Filter-Based Local Conditions

Meets requirements listed in FRM/FEM

1) 40 CFR Part 58 App C Section 2.1

Sampler/Monitor NA desianation 2) NA
9 3) 40 CFR Part 53 & FRM/FEM method list
1) 40 CFR Part 58 App E, sections 2-5
Siting 1lyear Meets siting criteria or waiver documented | 2) Recommendation

3) 40 CFR Part 58 App E, sections 2-5

Data Completeness

3-year standard

average of the 3 constituent monthly means
> 75%

1, 2 and 3) 40 CFR Part 50 App. R, sec. 4.

In addition there are substitution tests that can be used for data
not meeting completeness criteria.

Reporting Units all filters pg/m3 at local temperature and pressure 1,2 and 3) 40 CFR Part 50 App R sec 3 (b)
Ee%lé?g g ?chrgg rz:t;onr]] ofr?trh(rﬁg n) quarterly Efep?rﬁr?:;?e(tf SN FlEESS (R EHEr S 1,2 and 3) 40 CFR Part 50 App R sec 3 (b)
Detection Limit

Lower DL all filters <0.001 pg/m3 1,2 and 3) 40 CFR Part 50 App Q Sec 2.2
Upper Conc. Limit all filters 2200 pg/m3 1,2 and 3) 40 CFR Part 50, App. Q Sec 3.1
Precision

Single analyzer 1/3 month Coefficient of variation (CV) < 20% for 1and 2) 40 CFR Part 58 App A sec 3.3.4.3

values > 0.02 pug/m?

3) Recommendation related to DQO

Primary Quality Assurance Org.

Annual and 3 year estimates

90% CL of CV < 20% for values > 0.02
pg/m?

1, 2 and 3) 40 CFR Part 58 App A sec 3.3.4.3 and
sec 2.3.1.4

Bias

Performance Evaluation Program
(PEP)

8 audits per year for NCore
network

95% CL Absolute bias +15% > 0.02 pg/m3

1,2 and 3) 40 CFR Part 58 App A sec 3.3.4.4 and sec 2.3.1.4

The PEP includes 1 or 2 independent collocated audits and 4
or 6 samples from the monitoring organizations collocated
monitor sent to the independent National PEP Laboratory.

Field Activities

Verification/Calibration Standards Re-certifications — All standards should have multi-point certifications against NIST Traceable standards

1) 40 CFR Part 50, App. L Sec 9.1 & 9.2

Flow Rate Transfer Std. 1/year + 2% of NIST-traceable Std. 2) Method 2-12 Section 6.3.3 and Table 3-1
3) 40 CFR Part 50, App. L Sec 9.1 & 9.2
Field Thermometer 1/year + 0.1° C resolution, + 0.5° C accuracy 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
Field Barometer 1/year + 1 mm Hg resolution, £ 5 mm Hg accuracy | 1, 2 and 3) Method 2.12 Sec 4.2.2 & Table 3-1
Verification/Calibration . 1 and 2) Method 2.12 Table 3-1
1/month 1 minute/month

Clock/timer Verification

3) 40 CFR Part 50, App. L, Sec 7.4.12
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Table 7-8. PM1o-Pb Low Volume Filter-Based Local Conditions Measurement Quality Objectives continued

1) Criteria (PM1o-Pb) | 2) Frequency | 3) Acceptable Range | Information /Action

Comment #1
The associated leak test procedure shall require that for successful passage of this test, the difference between the two pressure measurements shall not be greater than the number of mm
of Hg specified for the sampler by the manufacturer, based on the actual internal volume of the sampler, that indicates a leak of less than 80 mL/min.

1/ value must be flagged , SD= standard deviation, CV= coefficient of variation
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Table 7-9. PM2.5 Measurement Quality Objectives. Parameter — PM2.5 Speciation (Gravimetric, Filter Based, Local Conditions)

1) Criteria (PM2.5 Spec
LC)

2) Frequency

3) Acceptable Range

Information /Action

CRITICAL CRITERIA-PM:s Speciation Filter Based

Local Conditions

Field Activities

Filter Holding Times

Pre-sampling

PTFE filters only

< 30 days before sampling

1,2 and 3) EPA Quality Assurance Guidance Document
Table 6-4

Sample Recovery

all filters

retrieve and ship within 48 hours of sample
completion or 110 hours following first event
of sequential sampling

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 6-4

Nitric acid denuder
(magnesium oxide)

Met One SASS sampler ion
sampling module

Replace each denuder after 3 months use.

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 6-4

Sampling Period (including
multiple power failures)

all filters

1380-1500 minutes midnight to midnight local
standard time

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 11-2

Sampling Instrument

Average Flow Rate

every 24 hours of op

average within 10% of 6.7 liters/minute for Met
One Super SASS and 22.0 liters/minute for URG

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 22-6

Variability in Flow Rate

every 24 hours of op

CV<4%

1, 2 and 3) EPA Quality Assurance Guidance Document
Section 24.2.1

One-point Flow Rate

+ 10 % of transfer standard

1, 2 and 3) EPA Quality Assurance Guidance Document

Verification ey + 10 % of flow rate design value Table 11-2
Laboratory Activities
Post-sampling Weighing and PTFE filters Reweigh < 10 business days from sample receipt | 1, 2 and 3) EPA Quality Assurance Guidance Document

Analysis

Quartz and nylon filters

Analyze <20 business days from sample receipt

Table 6-4

Filter Visual Defect Check
(unexposed)

all filters

Correct type & size and for pinholes, particles or

imperfections

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 14-1

OPERATIONAL EVALUATIONS TABLE PM:s Speciation Filter-Based Local Conditions

Field Activities

Sampling Instrument

Individual Flow Rates

every 24 hours of operation

no flow rate excursions > +5% for > 5 min. &

1, 2 and 3) 40 CFR Part 50, App. L Sec 7.4.3.1

Filter Temperature Sensor

every 24 hours of operation

For Met One, no excursions of > 5°C lasting
longer than 30 min y

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 11-2

Routine Verifications

External Leak Check

1/month

Met One : <0.1 L/min
URG < 0.55 L/min

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1
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Table 7-9. PM2.5 Speciation Measurement Quality Objectives. Parameter — PM2.5 (Speciation, Filter Based, Local Conditions) continued

1) Criteria (PM2.5
Speciation LC)

2) Frequency

3) Acceptable Range

Information /Action

Internal Leak Check

If external leak check fails

Met One : <0.1 L/min
URG < 0.55 L/min

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

1, 2 and 3) EPA Quality Assurance Guidance Document

One-point Temp Verification 1/month +2°C Table 16-1

Pressure Verification 1/month +10 mm Hg 1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Annual Multi-point Verifications/Calibrations

Temperature multi-point (_)fn |ns_tfa_1llat_|on/, th(;e_n .1/él.ear or +2°C 1, 2 and 3) EPA Quality Assurance Guidance Document

Verification/Calibration irven |ca_t|on auc It indicates - Table 16-1

drift or failure
on installation, then 1/year or . .
Pressure Verification/Calibration if verification/audit indicates + 10 mm Hg L, 2 50t 2] (Bl QI 17 (s TeIes (DT e Uit

drift or failure

Table 16-1

Flow Rate Multi-point
Verification/ Calibration

Electromechanical
maintenance or transport or
1/year or if verification/audit

indicates drift or failure

+ 2 % of transfer standard at each flow rate

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Design Flow Rate Adjustment

at one-point or multi-point
verification/calibration

+ 2 % of design flow rate

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Other Monitor Calibrations

per manufacturers’ operating
manual

per manufacturers’ operating manual

1,2 and 3) Recommendation

Precision

Collocated Samples

every 12 days for 15 % of
sites in the chemical
speciation network

CV <10 % of samples > 3 pg/m?

1) and 2) Part 58 App A Sec 3.2.5
3) Recommendation based on DQO in 40 CFR Part 58
App A Sec 2.3.1.1

Accuracy.

External Leak Check

1/6 months, if failed,
1/quarter until passes twice

Met One : <0.1 L/min
URG < 0.55 L/min

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Internal Leak Check

If external leak check fails

Met One : <0.1 L/min
URG < 0.55 L/min

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Temperature Audit

1/6 months, if failed,
1/quarter until passes twice

+2°C

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Pressure Audit

1/6 months, if failed,
1/quarter until passes twice

+10 mm Hg

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Semi Annual Flow Rate Audit

1/6 months, if failed,
1/quarter until passes twice

+ 10 % of audit standard
+ 10 % of design flow rate

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Monitor Maintenance

Cyclone and manifold cleaning

every 30 days

cleaned/changed

1, 2 and 3) EPA Quality Assurance Guidance Document
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Table 7-9. PM2.5 Speciation Measurement Quality Objectives. Parameter — PM2.5 (Speciation, Filter Based, Local Conditions) continued

1) Criteria (PM2.5
Speciation LC)

2) Frequency

3) Acceptable Range

Information /Action

Table 16-1

1, 2 and 3) EPA Quality Assurance Guidance Document

Inlet/downtube Cleaning every 15 sampling events cleaned Table 16-1

R S B S — S cleaned 1, 2 and 3) EPA Quality Assurance Guidance Document
Table 16-1

Cireulating Fan Filier Cleanig P e 1, 2 and 3) EPA Quality Assurance Guidance Document

Table 16-1

Manufacturer-Recommended
Maintenance

per manufacturers” SOP

per manufacturers’ SOP

Laboratory Activities

Filter Checks

Filter Integrity (exposed)

each filter

no visual defects

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 14-1

Lab OC Checks

Field Filter Blank

Met One Mass, elements & ions

3% or one set every 10
sampling days

30 pg mass per filter; other limits apply to
chemical species concentrations (refer to lab
QAPP)

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 14-1

Carbon (URG 3000 N)

10%
10% backup filters

6.0 pg/filter (g)

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 14-1

Trip Filter Blank

2% for Carbon (URG)

< 5.64 ug

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 14-1

SYSTEMATIC CRITERIA -PM2s Filter Based Local Conditions

Meets requirements in EPA Quality Assurance

1, 2 and 3) EPA Quality Assurance Guidance Document

I e Guidance Document Section 5.3
1) 40 CFR Part 58 App E, sections 2-5
Siting 1/year Meets siting criteria or waiver documented 2) Recommendation
3) 40 CFR Part 58 App E, sections 2-5
Annual 275 % scheduled sampling days in each year hz‘la:d ) RGP ASSITETES e 2E [PETI il
Data Completeness = = :
Quarterly 2 75 % scheduled sampling days in each quarter d 2 8] ) (21 O 17 ?ZSXTHCG CUEENES (DEHImETE
Reporting Units all filters pg/m?® at ambient temp/pressure (PMz.s) 1. 2 and 3) 40 CFR Part 50 App N Sec 3.0 (b)

Precision
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Table 7-9. PM2.5 Speciation Measurement Quality Objectives. Parameter — PM2.5 (Speciation, Filter Based, Local Conditions) continued

1) Criteria (PM2.5
Speciation LC)

2) Frequency

3) Acceptable Range

Information /Action

Single analyzer (collocated
monitors)

4% of Chemical Speciation
Network, sampling on a 1-in-
6-day basis

Total Carbon 15 %
Sulfate ion 10 %
Nitrate ions 10 %

Trace elements 20 %

1, 2 and 3) EPA Quality Assurance Guidance Document
Table 14-1

Bias

Performance Evaluation Program
(PEP)

8 audits for NCore Network

+10% for values > 3 pg/m?®

1,2 and 3) 40 CFR Part 58, App A, Sec 3.2.7, 4.3.2 and
2.3.1.1

Field Activities

Verification/Calibration Standards

Re-certifications — All standards should have multi-point certifications against NIST Traceable standards

1, 2 and 3) EPA Quality Assurance Guidance Document

Flow Rate Transfer Std. 1lyear * 2% of NIST Traceable Std. Table 16-1

14 Thermometer L iyear £0.1° C resolution, +05° C accuracy 11',af) lznfgi EPA Quality Assurance Guidance Document
—ro1d Barometer Lyear L i g sl T, 5 46 Sy #,aﬁlz;nfgi EPA Quality Assurance Guidance Document
ook timer Verification S 1 minutefmonth 1, 2 and 3) EPA Quality Assurance Guidance Document

Table 16-1

Comment #1

The associated leak test procedure shall require that for successful passage of this test, the difference between the two pressure measurements shall not be greater than the number of mm
of Hg specified for the sampler by the manufacturer, based on the actual internal volume of the sampler, that indicates a leak of less than 80 mL/min.

1/ value must be flagged SD * = standard deviation CV= coefficient of variation

The EPA Quality Assurance Guidance Document for speciation measurements is available at

http://www.epa.gov/ttn/amtic/files/ambient/pm25/spec/CSN QAPP v120 05-2012.pdf.
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Table 7-10. Ambient Temperature Measurement Quality Objectives.
Measurement Quality Objectives Parameter — Ambient Temperature (AT) (Thermistor)

1) Requirement (AT) |

2) Frequency \

3) Acceptance Criteria

Information /Action

CRITICAL CRITERIA-AT

Accuracy

At purchase
Every 6 months

+0.5°C

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Volume 4, Appendix C

Time Constant

At purchase

<1 minute

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Volume 4, Appendix C

Operating Range

At purchase

-30-50

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Resolution

At purchase

0.1

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Verification/Calibration

Upon
receipt/adjustment/repair/
installation/moving
1/6 months

3 pt. Water Bath with NIST traceable thermistor or
thermometer. All points within + 0.5 °C of
standard.

1, 2 & 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. IV: Meteorological Measurements,
Ver. 2.0 (Final) Table 0-4 NCore Calibration & Accuracy
Criteria

OPERATIONAL CRITERIA-AT

Calibration and audit
standards

Purchase, recertify 1/year or per
NIST/ASTM certification
frequency

Thermistor with measurement range -50°C to + 40°C;
Accuracy <£0.2°C NIST traceable certified over -30°C to
+30°C; and Resolution <+0.1°C

1, 2 & 3) Quality Assurance Handbook for Air Pollution Meas-
urement Systems, Vol. IV: Meteorological Measurements, Ver.
2.0 (Final) Table 0-4 NCore Calibration & Accuracy Criteria

Annual Accuracy Evaluation

Every site 1/year

3 pt. Water Bath with NIST traceable thermistor or
thermometer. All points within + 0.5 °C of

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-4 NCore Calibration

SEeE, and Accuracy Criteria
1, 2 and 3) Quality Assurance Handbook for Air Pollution
Minimum Sample Frequency Every site Hourly Measurement Systems, Volume 1V: Meteorological
Every work day Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives
1, 2 and 3) Quality Assurance Handbook for Air Pollution
Raw Data Collection Every site 1 minute Measurement Systems, Volume 1V: Meteorological
Frequency Every work day Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives
3 Local record low < Temp < local record high; Temp < 1, 2 and 3) EPA -454/R-99-005 Feb 2000, Chapter 8,Table 8-4
?:I’lrj\ggraRt?ﬁ’(e)rded el 1/month 5°C frorq previous hourll:})/ r_ecord; ”_Fe_:mp _va%ies > 0.1:5)"_C/ 1_2 ) P
consecutive hours, or per site specific climatology criteria
Appropriate radiation shield 1/6 months Free from dirt, no surface damage 1, & 2 &) QN7 (-SSR Bl sl 76l -0y Pelllufiom 1 @25

urement Systems, Vol. IV: Meteorological Measurements, Ver.
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Table 7-10. Ambient Temperature Measurement Quality Objectives.
Measurement Quality Objectives Parameter — Ambient Temperature (AT) (Thermistor)

1) Requirement (AT)

2) Frequency

3) Acceptance Criteria

Information /Action

2.0 (Final)

DAS Clock/timer
Verification

1/week (or every site visit if
site visited less than weekly)

<+ 1 minute NIST EST.

1, 2 and 3) Recommendation

Data Acquisition System
(internal battery back-up)

1/6 months

Check Battery Back-up, Replace as needed

1, 2 and 3) Recommendation

SYSTEMATIC CRITERIA-AT

Sensor/Monitor

At purchase/installation

Meets requirements listed in QA Handbook

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Standard Reporting Units

All data

°C (final units in AQS)

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Rounding convention for
data reported to AQS

All data

1 decimal place

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Completeness

Quarterly
Hourly

75 % of hourly averages for the quarter
75 % of minute averages for the hour

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Siting

1/year

Meets siting criteria or waiver documented

1) 40 CFR Part 58 App E, sections 2-6
2) Recommendation
3) 40 CFR Part 58 App E, sections 2-6

Distance from Obstruction

At installation/moving
1lyear

1.5x the tower diameter from tower support & at
least 4x height from ground (i.e., 8 m for a sensor
located at 2 m above ground) from trees &
buildings

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors

Distance Above Ground

At installation/moving
1/year

1.25 to 2 meters

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors

Recommended Ground

At installation/moving

Non-irrigated or un-watered short grass, or natural
earth at least 9 m in diameter. The surface should

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological

Cover 1lyear not be concrete, asphalt or oil-soaked. Reflection | Measurements, Version 2.0 (Final) Table 0.12 Siting and
from these surfaces may affect sensor performance. | Exposure for Meteorological Sensors
1, 2 and 3) Quality Assurance Handbook for Air Pollution
Technical Systems Audit 1/3 years Data meets acceptance criteria in validation table Measurement Systems, Volume 1V: Meteorological

Measurements, Version 2.0 (Final) Section 10 & Appendix A
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Table 7-12. NCore Wind Speed Measurement Quality Objectives.
Measurement Quality Objectives Parameter — NCore Wind Speed (WS) (Cup, prop or sonic anemometer)

1) Requirement (WS) |

2) Frequency

3) Acceptance Criteria

Information /Action

CRITICAL CRITERIA-WS

At purchase

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution

Accuracy 1/6 months +0.2 m/s Measurement Systems, Volume IV: Meteorological
Measurements, Version 2.0 (Final) Volume 4, Appendix C
_ At purchase 1, 2 and 3) Quality Assurance Handbook for Air_PoIIution
Starting Threshold 1/6 months < 0.5 meters per second Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final)
1, 2 and 3) Quality Assurance Handbook for Air Pollution
. Measurement Systems, VVolume 1V: Meteorological
Operating Range At purchase 0.5 — 50.0 meters per second Measurements, Veersion 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives
1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Resolution At purchase 0.1 meters per second Measurement Systems, Volume 1V: Meteorological

Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Verification/Calibration

Upon receipt/adjustment/repair/
installation/moving
1/6 months

NIST-traceable Synchronous Motor, CTS method.
Zero plus 4 to 5 evenly spaced points between 0.5
and 50 m/s.

+0.25m/s <5m/s; 5 %>2m/s not to exceed 2.5m/s.

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, VVolume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-4 NCore
Calibration and Accuracy Criteria

OPERATIONAL CRITERIA-WS

Calibration and audit
standards

Purchase, recalibrate 1/year or at
frequency dependent upon use

NIST Traceable Synchronous motor, or Series of
NIST Traceable constant speed motors to generate
WS in range of 2 m/s thru 50 m/s

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, VVolume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-4 NCore
Calibration and Accuracy Criteria

Annual Accuracy /
Performance Evaluation

Every site 1/year

NIST-traceable Synchronous Motor. At least 4 to
5 points between 0.5 and 50 m/s. +0.25 m/s <
5m/s; 5 % > 2m/s not to exceed 2.5 m/s.

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-4 NCore
Calibration and Accuracy Criteria

Every site

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological

DA TRIT) S = ey Every day ~ et Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives
1, 2 and 3) Quality Assurance Handbook for Air Pollution
Raw Data Collection Every site 1 minute Measurement Systems, Volume 1V: Meteorological
Frequency Every day Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives
Hourly Recorded WS 0 m/s > WS <25 m/s0, 1, 2 and 3) EPA -454/R-99-005 Feb 2000, Chapter 8, Table 8-
Y Eve{ymv(\;?]rt.ﬁday WS varies > 0.1 m/s/3 consecutive hours, 4 ) P

WS varies > 0.5 m/s/12 consecutive hours, or
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Table 7-12. NCore Wind Speed Measurement Quality Objectives.
Measurement Quality Objectives Parameter — NCore Wind Speed (WS) (Cup, prop or sonic anemometer)

1) Requirement (WS)

2) Frequency

3) Acceptance Criteria

Information /Action

per site specific climatology criteria

Follow manufacturer’s instructions; replace sensor

1, 2 and 3) Quality Assurance Handbook for Air Pollution

Preventative maintenance 1/6 months bearings Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Section 2.6.2.1
. . Application of cleaning and protective lubricants 1 2 ) &) (Il ~SSITEMES | TRl TX oy Air.PoIIution
Routine maintenance 1/6 months PP 9 P Measurement Systems, Volume IV: Meteorological

to mounting hardware

Measurements, Version 2.0 (Final) Section 2.6.2.1

Visual Inspection

1/week (or every site visit if site
visited less than weekly)

Moving freely, no visual damage

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Section 2.6.1

DAS Clock/timer
Verification

1/week (or every site visit if site
visited less than weekly)

<+ 1 minute NIST EST

1, 2 and 3) Recommendation

Data Acquisition System
(internal battery back-up)

1/6 months

Check Battery Back-up, Replace as needed

1, 2 and 3) Recommendation

SYSTEMATIC CRITERIA-WS

Sensor/Monitor

At purchase/installation

Meets requirements listed in QA Handbook

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Measurement Systems, VVolume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Standard Reporting Units

All data

Meters per second (final units in AQS)

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Rounding convention for
data reported to AQS

All data

1 decimal place

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume IV: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Completeness

Quarterly
Hourly

75 % of hourly averages for the quarter
75 % of minute averages for the hour

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Siting

1/year

Meets siting criteria or waiver documented

1) 40 CFR Part 58 App E, sections 2-6
2) Recommendation
3) 40 CFR Part 58 App E, sections 2-6

Distance from Obstruction

At installation/moving
1/year

10x the height of the obstruction

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors

Distance Above Ground

At installation/moving
1/year

10 meters

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume IV: Meteorological
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Table 7-12. NCore Wind Speed Measurement Quality Objectives.
Measurement Quality Objectives Parameter — NCore Wind Speed (WS) (Cup, prop or sonic anemometer)

1) Requirement (WS)

2) Frequency

3) Acceptance Criteria

Information /Action

Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors

Recommended Ground

At installation/moving

Grass or gravel

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume IV: Meteorological

Cover 1/year Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors
1, 2 and 3) Quality Assurance Handbook for Air Pollution
Technical Systems Audit 1/3 years Data meets acceptance criteria in validation table | Measurement Systems, VVolume 1V: Meteorological

Measurements, Version 2.0 (Final) Section 10 & Appendix A




NC DAQ QAPP Revision 1
January 1, 2016
Page 83 of 253

Table 7-13. NCore Wind Direction Measurement Quality Objectives.
Measurement Quality Objectives Parameter — NCore Wind Direction (WD) (Vane or sonic anemometer)

1) Requirement (WD) |

2) Frequency

3) Acceptance Criteria

Information /Action

CRITICAL CRITERIA-WD

Data set bracketed between two valid calibration

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution

Data Validity Every 6 months checks, “as-left” and “as-found”, readings should | Measurement Systems, VVolume IV: Meteorological
be the same within +2 degrees Measurements, Version 2.0 (Final) Section 2.5.2.5
True north location must be determined accurate 1, 2 and 3) Quality Assurance Handbook for Air Pollution
Orientation 1/6 months to <1 degree, and wind vane “reference position” | Measurement Systems, Volume IV: Meteorological
must be fixed to true north accurate to <2 degrees | Measurements, Version 2.0 (Final) Section 2.5.2.1
1, 2 and 3) Quality Assurance Handbook for Air Pollution
Starting Threshold 1/6 months < 0.5 meters per second at 10 degrees Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final)
1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
. Measurement Systems, Volume 1V: Meteorological
QTSRS RErYe AUPITEEES =260 (B nit) gt Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives
1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Resolution At purchase 1.0 degrees Measurement Systems, Volume 1V: Meteorological

Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Verification/Calibration

Upon receipt/adjustment/repair/
installation/moving
1/6 months

Solar Noon, GPS, Magnetic Compass, CTS
method. Points every 45 ° between 0 and 360
(540) °. £5 degrees; includes orientation error.

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-4 NCore
Calibration and Accuracy Criteria

OPERATIONAL CRITERIA-WD

Calibration and audit
standards

Purchase, recalibrate 1/year or at
frequency dependent upon use

Alignment to True North: Solar Noon method,
and or Transit & Compass, map, and site
magnetic declination, or GPS accuracy <3 meters
with lock on minimum 3 satellite signals
Linearity: Linearity wheel with evenly spaced
preset markings, e.g., 0°, 45°, 90°, 135°, 180°,
225°, 270°, 315°, 360°

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-4 NCore
Calibration and Accuracy Criteria

Annual Accuracy Evaluation

Every site 1/year

Solar Noon, GPS, or Magnetic Compass. At least
4 to 5 between 0 and 360 (540) degrees. +5
degrees; includes orientation error.

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-4 NCore
Calibration and Accuracy Criteria

Minimum Sample Frequency

Every site
Every work day

Hourly

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
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Table 7-13. NCore Wind Direction Measurement Quality Objectives.
Measurement Quality Objectives Parameter — NCore Wind Direction (WD) (Vane or sonic anemometer)

1) Requirement (WD)

2) Frequency

3) Acceptance Criteria

Information /Action

Meteorological Measurement Quality Objectives

1, 2 and 3) Quality Assurance Handbook for Air Pollution

Raw Data Collection Every site 1 minute Measurement Systems, Volume 1V: Meteorological
Frequency Every work day Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives
Every workda: 0°> WD < 360°, WD varies > 1°/3 consecutive hours, or | 1, 2 and 3) EPA -454/R-99-005 Feb 2000, Chapter 8, Table 8-4
Hourly Recorded WD 1r>/month Y per site specific climatology criteria ) P
_ _ Follow manufacturer’s instructions; replace 1, 2 and 3) Quality Assurance Handbook for Air _Pollution
Preventative maintenance 1/6 months sensor bearings ’ Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Section 2.6.2.1
Aoplication of cleaning and protective lubricants 1, 2 and 3) Quality Assurance Handbook for Air Pollution
Routine maintenance 1/6 months PP g P Measurement Systems, Volume 1V: Meteorological

to mounting hardware

Measurements, Version 2.0 (Final) Section 2.6.2.1

Visual Inspection

1/week (or every site visit if site
visited less than weekly)

Moving freely, no visual damage

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Section 2.6.1

DAS Clock/timer
Verification

1/week (or every site visit if site
visited less than weekly)

<+ 1 minute NIST EST

1, 2 and 3) Recommendation

Data Acquisition System
(internal battery back-up)

1/6 months

Check Battery Back-up, Replace as needed

1, 2 and 3) Recommendation

SYSTEMATIC CRITERIA-WD

Sensor/Monitor

At purchase/installation

Meets requirements listed in QA Handbook

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Standard Reporting Units

All data

Degrees (final units in AQS)

1, 2 and 3) ) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Rounding convention for
data reported to AQS

All data

1 decimal place

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Completeness

Quarterly
Hourly

75 % of hourly averages for the quarter
75 % of minute averages for the hour

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0-3 NCore
Meteorological Measurement Quality Objectives

Siting

1/year

Meets siting criteria or waiver documented

1) 40 CFR Part 58 App E, sections 2-6
2) Recommendation
3) 40 CFR Part 58 App E, sections 2-6
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Table 7-13. NCore Wind Direction Measurement Quality Objectives.
Measurement Quality Objectives Parameter — NCore Wind Direction (WD) (Vane or sonic anemometer)

1) Requirement (WD)

2) Frequency 3) Acceptance Criteria

Information /Action

Distance from Obstruction

At installation/moving

10x the height of the obstruction
1/year

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors

Distance Above Ground

At installation/moving

1lyear 10 meters

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological
Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors

Recommended Ground

At installation/moving Grass or gravel

1, 2 and 3) Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume 1V: Meteorological

Cover 1/year Measurements, Version 2.0 (Final) Table 0.12 Siting and
Exposure for Meteorological Sensors
1, 2 and 3) Quality Assurance Handbook for Air Pollution
Technical Systems Audit 1/3 years Data meets acceptance criteria in validation table | Measurement Systems, Volume 1V: Meteorological

Measurements, Version 2.0 (Final) Section 10 & Appendix A
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e All data shall be comparable. This means all data shall be produced in a similar and
scientific manner. The use of the standard methodologies for sampling, calibration,
auditing, etc. referenced in the QAPP should achieve this goal.

e All data shall be representative of the parameters being measured with respect to time,
location, and the conditions from which the data are obtained. The use of approved
standard methodologies should ensure that the data generated are representative.

e The QAPP must be dynamic to continue to achieve its stated goals as techniques, systems,
concepts, and project goals change.

7.2.2. Specific Data Quality Objectives (NAAQS)

The purposes of ambient pollutant monitoring in North Carolina are to:

Determine whether or not the primary and secondary 24-hour NAAQS for particulate
matter (measured as PM1o) of 150 micrograms per cubic meter (ug/m®) are exceeded.

Determine whether or not the primary and secondary 24-hour NAAQS for particulate
matter (measured as PM2s) of 35 pg/m? (98" percentile 24-hour average averaged
over 3 years) are exceeded.

Determine whether or not the primary and secondary NAAQS for particulate matter
(measured as PM2s) of 12 and 15 pg/m? (annual arithmetic mean, averaged over 3
years) are exceeded.

Determine whether or not the 8-hour average NAAQS for CO of 9 parts per million
(ppm) is exceeded.

Determine whether or not the hourly average NAAQS for CO of 35 ppm is exceeded.

Determine whether or not the 8-hour average NAAQS for O. of 0.075 ppm (annual 4"
highest daily maximum 8-hour concentration, averaged over 3 years) is exceeded.

Determine whether or not the daily maximum hourly average NAAQS for SO: of 75
parts per billion (ppb) (99" percentile of 1-hour daily maximum concentration,
averaged over 3 years) is exceeded.

Determine whether or not the 3-hour average NAAQS for SO: of 0.5 ppm (maximum
3-hour average for the year) is exceeded.

Determine whether or not the daily maximum hourly average NAAQS for NO:. of 100
ppb (98" percentile of 1-hour daily maximum concentrations averaged over 3 years)
is exceeded.

Determine whether or not the annual average (annual arithmetic mean) NAAQS for
NO:. of 0.053 ppm is exceeded.

7.3. Network Scale

Representativeness is defined as a measure of the degree to which data accurately and precisely
represent a selected characteristic of a monitored system. Support in achieving
representativeness is provided through adhering to the requirements provided in:
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40 CFR Part 58, Appendix D (Network Design Criteria for Ambient Air Quality
Monitoring); and

40 CFR Part 58, Appendix E (Probe and Monitoring Path Siting Criteria for Ambient
Air Quality Monitoring).

Each monitor operated is assigned a scale of representativeness based on the definitions
of 40 CFR Part 58, Appendix D.

Micro Scale - describes air volumes associated with area dimensions ranging from several
meters up to about 100 meters (m).

Middle Scale - describes air volumes associated with area dimensions up to several city
blocks in size with dimensions ranging from about 100 m to 500 m (0.5 kilometer [km]).
Neighborhood Scale - describes air volumes associated with an area of a city that has
relatively uniform land use with dimensions in the 500 m to 4,000 m (0.5 to 4.0 km) range.
Urban Scale - describes air volumes within cities with dimensions on the order of 4,000 m
to 50,000 m (4.0 km to 50 km). This scale would usually require more than one site for
definition.

Regional Scale - describes air volumes associated with rural areas of reasonably
homogeneous geography that extends for tens to hundreds of kilometers.
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8.0 TRAINING REQUIREMENTS

Adequate education and training are integral to any monitoring program that strives for reliable
and comparable data. Training is aimed at increasing the effectiveness of employees and their
organization. As part of a QA program, 40 CFR Part 58, Appendix A requires the development
of operational procedures for training. These procedures should include information on:

e Personnel qualifications — general and position-specific
e Training requirements — by position
e Training frequency

Air monitoring personnel training consists of required reading prior to implementing the
requirements of this QAPP. Documents required to be read shall include this QAPP, and the
operational procedures specific to the equipment personnel will be working with or servicing.
Required reading shall be documented on a “Required Reading” form or in the NC Learning
Center. All employees are actively encouraged to pursue training opportunities whenever
possible and as needed. Because DAQ’s ambient air monitoring network is continually
undergoing evaluation and modification, new equipment, procedures, and personnel are added
periodically. DAQ provides vendor based training for its personnel when new equipment is
obtained. Additionally, personnel are encouraged to periodically identify, request, and attend
pertinent courses and seminars. These courses and seminars may be provided as videotapes,
closed circuit transmission, web based real-time interactive formats, and/or live instruction.
Organizations that provide these training opportunities include local and regional universities,
the Air and Waste Management Association, the Mid Atlantic Regional Air Management
Association, and EPA. Air monitoring personnel have sufficient training to currently perform
necessary functions at an acceptable level.

Monitoring staff provides new monitoring personnel and local station operators the necessary on
the job training for their individual monitoring tasks.

DEQ - DAQ Training Links:
Training Syllabus:  http://DAQ.state.nc.us/employee/training/

Air Monitoring: http://www.epa.gov/ttn/amtic/training.html
Professional Skills:  http://oshr.nc.gov/state-employee-resources/training
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9.0 DOCUMENTATION AND RECORDS

The following information describes DAQ’s document and records procedures for the criteria
pollutant and NCore ambient air quality monitoring program. The documents and records
pertaining to all data required to be collected and all other data deemed important by its policies
and records management procedures, including documents and records required to support the
concentration data reported to EPA, are listed in Table 9-1.

Table 9-1. Reporting Package Information

Categories

Record/Document Type

File Locations

Management and
Organization

State Implementation Plan

Reporting Agency Information
Organizational Structure

Personnel Qualifications and Training
Training Certification

Quality Management Plan

EPA Directives

Grant Allocations

Raleigh, NC -
Central Office

Support Contracts
Network Descriptions

Site Information S!te Files Raleigh, N(.: a
Site Maps Central Office and

Site Pictures

Regional Offices

Environmental
Data Operations

Quality Assurance Project Plans
Standard Operating Procedures
Field and Laboratory Notebooks
Sample Handling/Custody Records
Inspection/Maintenance Records

Raleigh, NC -
Central Office and
Regional Offices

Raw Data

Any Original Data (routine and quality
control) Including Data Entry Forms

Raleigh, NC -
Central Office

Data Reporting

Air Quality Index Reports

Annual SLAMS Report
Data/Summary Reports
Journals/Articles/Papers/Presentations

Raleigh, NC -
Central Office

Data Management

Data Algorithms

Data Management Plans/Flowcharts
Data Management Systems
Pollutant Data

Meteorological Data

Raleigh, NC -
Central Office
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Table 9-1. Reporting Package Information

Categories Record/Document Type File Locations
Network Reviews
Control Charts
Data Quality Assessments Raleigh, NC -

Quality Assurance | Quality Assurance Reports Central Office and

Technical System Audits Regional Offices
Response/Corrective Action Reports
Site Audits

9.1. Information Included in the Reporting Package

9.1.1. Routine Data Activities

DAQ maintains records in appropriate files that allow for the efficient archival and retrieval
of records. Ambient air quality information is included in this system. Table 9-1 includes
the documents and records that are filed according to the statute of limitations discussed in
Section 9.3.

9.1.2. Quarterly Data Submittal to EPA

DAQ shall submit quarterly data, as specified in 40 CFR Part 58, to EPA, either directly via
AQS data entry or through the Region 4 office. These data shall be submitted no later than 90
days following the close of each calendar quarter, as specified in 40 CFR Section 58.16, and
shall be certified accurate, to the best of his/her knowledge, by DAQ’s Ambient Monitoring
Section chief. The quarterly data submittal shall contain the following summary data:

e the city name (if applicable), county name, site location street address of each criteria
pollutant and NCore monitoring station;

e the measurement scale associated with the parameter occurrence code (POC);

e the AQS site code, monitoring method code, and POC;

e the results of all valid precision, bias, and accuracy tests performed during the
quarter;

e all ambient air quality data obtained on SO., NO,, NO, NOy, CO, Os, Pb, PM1o, PM25s;
PMao-2.5, speciated PM2s, wind speed, wind direction, ambient air temperature,
relative humidity and any other information specified by the AQS User Guide, and
AQS Data Coding Manual, and

e the location, date, pollution source, and duration of incidents of ambient level
exceedances.

9.1.3. Annual Summary Reports Submitted to EPA

DAQ shall submit to the EPA an annual summary report of all the ambient air quality monitoring
data from all criteria pollutant and NCore monitoring stations designated as SLAMS and from all
FRM, FEM, and approved regional method (ARM) SPM stations that meet criteria in appendix
A, in accordance with 40 CFR Section 58.15. The report will be submitted by May 1 of each
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year for the data collected from January 1 through December 31 of the previous year. DAQ’s
Ambient Monitoring Section chief, or designee, must certify the report to be accurate to the best
of his/her knowledge. This certification will be based on the various assessments and reports
performed by the organization, in particular, the annual QA report discussed in Section 21 that
documents the quality of the ambient air quality data and the effectiveness of the quality system.
The report will contain the following information:

e the city name (if applicable), county name, site location street address, and
measurement scale of each criteria pollutant and NCore monitoring station;

e the AQS site code, monitoring method code, and POC,;

e alist, by pollutant, of all criteria pollutant and NCore monitoring sites in the reporting
organization;

e the information specified in 40 CFR Part 58, Appendix F (air quality index data); and

e the location, date, pollution source, and duration of each incident of air pollution
during which ambient levels of a pollutant reached or exceeded the level specified by
40 CFR Section 51.16(a) as a level which could cause significant harm to the health
of persons.

9.2. Data Reporting Package Format and Documentation Control

Table 9-1 lists the documents and records that must be included in the reporting package. The
details of these various documents and records will be discussed in the appropriate sections of
this document. All raw data required for calculations, the submissions to the AQS database, and
quality assurance/quality control (QA/QC) data shall be collected electronically or on data
forms that are included in the field and analytical methods, see Section 11. All hardcopy
information shall be filled out in indelible ink. Corrections shall be made by inserting one
line through the incorrect entry, initialing and dating 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 if the above is not possible.

9.2.1. Logbooks

Each field and laboratory technician will be responsible for obtaining appropriate logbooks. Each
monitor type (SO2, CO, PM, Etc.) has an electronic logbook (e-log) that has been created for that
specific monitor type. After each use, these e-logs are uniquely numbered by being given a
specific file name before saving to a storage device such as a laptop computer. The e-logs will be
used to record information about the site and laboratory operations, as well as document routine
operations.

Completion of data entry forms, associated with all routine environmental data operations,
are required even when the field logbooks contain all appropriate and associated information
required for the routine operation being performed.

e Field Logbooks — A combination of bound paper and/or e-logs will be used for
record keeping for each sampling site, sampling instrument, specific program, or
individual. Each notebook should be hardbound and paginated. Appropriate data entry
forms may be used instead of logbooks; however, these forms are not required for
routine operations, inspection and maintenance operations, or SOP activities as long as
the information is contained in a notebook.
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e Lab Logbooks - A combination of paper data sheets, bound paper logbooks, electronic
databases, and electronic logbooks exist in which the state laboratory retains all records
pertaining to equipment calibrations and materials tracking, preparation, storage, and
disposal, as well as general comments and notations and other pertinent information
required for support of the ambient air quality network data integrity activities.

9.2.2 Electronic Data Collection

Certain instruments can provide an automated means for collecting information that would
otherwise be recorded on data entry forms. Information on these systems is detailed in Section
18. To reduce the potential for data entry errors, automated systems will be used where
appropriate and will record the same information that would be recorded on data entry forms. To
provide a backup, electronic copies of the automated data collection information (daily poll) will
be stored for an appropriate time frame by the Project and Procedures Branch staff on the group
drive. Electronic backup copies of automated data collection information will also be stored on
the site computers, in the regional offices and in the central office.

9.3 Data Reporting Package Archiving and Retrieval

All the information listed in Table 9-1 will be retained for four complete calendar years from the
date of collection in accordance with 40 CFR Section 31.42. However, if any litigation, claim,
negotiation, audit, or other action involving the records has been started before the expiration of
the four-year period, the records will be retained until completion of the action and resolution of
all issues that arise from it, or until the end of the regular four year period, whichever is later.
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10. NETWORK DESCRIPTION

The purpose of this section is to:

Identify the functions associated with DAQ’s criteria pollutant and NCore ambient air
quality monitoring network.

Outline the objectives of the two networks.

Establish the criteria for:

- Monitoring activities,

- Sampling network design and
- Monitoring site selection.

Identify the intended sampling frequency.

The primary function of both the criteria pollutant and NCore air monitoring programs is to
verify compliance with the NAAQS. Other purposes for both programs include (1) determining
trends over time, (2) determining effects on air quality from adjustments to source emissions,
(3) developing algorithms based on historical air quality and other conditions which will
forecast air quality, (4) verifying air quality modeling programs, (5) providing real-time Os data
to the public, and (6) correlating health effects to air quality. In addition the NCore air
monitoring program supports scientific studies ranging across technological, health and
atmospheric process disciplines as well as ecosystem assessments.

Sampling network design and monitoring site selection comply with the following appendices
of 40 CFR Part 58:

40 CFR Part 58, Appendix A - Quality Assurance Requirements for SLAMS, SPM
and PSD Air Quality Monitoring

40 CFR Part 58, Appendix D - Network Design Criteria for Ambient Air Quality
Monitoring

40 CFR Part 58, Appendix E - Probe and Monitoring Path Siting Criteria for Ambient
Air Quality Monitoring

10.1. Network Obijectives

The criteria pollutant ambient air quality monitoring network is designed to meet a minimum
of six basic monitoring objectives. These basic monitoring objectives are to:

Determine the highest concentrations expected to occur in the area covered by the
network,

Determine representative concentrations in areas of high population density,
Determine the impact of significant sources or source categories on ambient pollution
levels,

Determine general background concentration levels,
Determine the extent of regional pollutant transport among populated areas and in
support of secondary standards, and
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e Determine the welfare-related impacts in rural and remote areas (such as visibility
impairment and effects on vegetation).

While the NCore network shares these objectives, it is primarily focused on determining
representative concentrations in areas of high population density and general background
concentration levels.

The criteria pollutant and NCore ambient air quality monitoring networks use the network design
criteria specified in 40 CFR Part 58, Appendix D, to establish the appropriate network
configuration necessary to meet these objectives.

Each monitor within DAQ’s criteria pollutant and NCore ambient air quality monitoring
networks is assigned one or more of the following monitoring objective designations:

e Population exposure - the monitor is located in an area associated with high
population density.

e Background - the monitor is located where manmade pollutant emissions are
minimal.

e Transport - the monitor is located to measure pollutants transported from other areas.

e Comparison study - the monitor is located adjacent to other instrumentation
measuring the same pollutant to compare different sampling/monitoring
methodologies.

e Air Quality Index - the monitor provides data primarily for reporting to the Air
Quiality Index (previously called the Pollutant Standards Index).

In addition the NCore ambient air quality monitoring network may also include the objectives of:

e Trends — track trends in air pollution.

e Modeling — the monitor data will be used to evaluate air quality modeling.

The criteria pollutant ambient air quality monitoring network may include the additional
objective of:

e Maximum concentration - the monitor is located where a high concentration of the
pollutant is expected (often based on results of receptor models).

Data collected within the network must be representative of the spatial area under study. The
goal in siting a monitoring station is to match the spatial scale represented by the samples
obtained with the spatial scale most appropriate for the monitoring objective of the station.
Table 10.1 summarizes appropriate measurement scales for different pollutants. For a
description of representative measurement scales, see Section 7.3.

Table 10.1 Summary of Spatial Scales for State and Local Air Monitoring Stations
(SLAMS) and Required Scales for National Core Monitoring Stations (NCore).

Scales Applicable for SLAMS Scales Required for NCore

SO; | CO | O3] NO2| Pb| PMy | PM2.5| SO, CO| O3 | NOy | Pb|PMig.25, PMas

Micro X X X X X

Middle X X X X X X X
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Table 10.1 Summary of Spatial Scales for State and Local Air Monitoring Stations
(SLAMS) and Required Scales for National Core Monitoring Stations (NCore).

Scales Applicable for SLAMS Scales Required for NCore
Neighborhood X X | X| X | X X X X | X | X X X X X
Urban X X X X X X
Regional X X X X X

10.2 Site Selection

The selection of a specific monitoring site includes the following activities:

Developing and understanding the monitoring objective and appropriate DQOs,
Identifying the spatial scale most appropriate for the monitoring objective of the site,
Identifying potential locations where the monitoring site could be placed, and

Identifying the specific monitoring site.

Each monitoring site is evaluated to assure it adheres to the site selection criteria specified in 40
CFR Part 58, Appendix E.

10.2.1 Site Location

Four criteria should be considered when evaluating potential sites. Monitoring sites should be
oriented to measure the following (singly or in combination as appropriate for the sampling
objective):

1. Impacts of known pollutant emission categories on air quality,

2. Population density relative to receptor-dose levels, both short- and long-term,

3. Impacts of known pollutant emission sources (area and point) on air quality, and
4. Representative air quality.

Selection according to these criteria requires detailed information concerning the location of
sources, geographic variability of ambient pollutant concentrations, meteorological
conditions, and population density. Selection of the number, geographic locations, and types
of sampling stations is, therefore, a complex process.

The sampling site selection process also involves consideration of the following factors:

e Economics - The quantity of resources required to accomplish all data collection
activities, including instrumentation, installation, maintenance, data retrieval, data
analysis, QA, and data interpretation, must be established

e Security - In some cases, a preferred location may have associated problems that
compromise the security of monitoring equipment (i.e., high risk of theft, vandalism,
etc.). If such problems cannot be remedied through the use of standard measures such
as additional lighting, fencing, etc., then an attempt to locate the site as near to the
preferred location as possible shall be made.
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e Logistics - This process includes procurement, maintenance, and transportation of
material and personnel for the monitoring operation. The logistics process requires
full knowledge of all aspects of the data collection operation: planning,
reconnaissance, training, scheduling, safety, staffing, procuring goods and services,
communications, and inventory management.

e Atmospheric Considerations - These considerations may include spatial and temporal
variability of pollutants and their transport. Effects of buildings, terrain, and heat
sources or sinks on air trajectories can produce localized anomalies of pollutant
concentrations. Meteorology must be considered in determining the geographic
location of a site as well as the height, direction, and extension of sampling probes.
Evaluation of a local wind rose is essential to properly locate many monitoring sites
(e.g., siting either to detect or avoid emissions from specific sources).

e Topography - Evaluation of the local topography based upon land use maps, U.S.
Geological Survey topographic maps, and other available resources must be
completed. Minor and major topological features that impact both the transport and
diffusion of air pollutants must be identified and evaluated. Minor features may
include an adjacent tree lined stream or tall structures either upwind or downwind of a
point source, each of which may exert small influences on pollutant dispersion
patterns. Major features include river canyons or deep valleys, mountain ranges, and
large lakes. Major features significantly impact the prevailing wind patterns or create
their own local weather such as katabatic or anabatic winds.

e Pollutant Considerations - The monitoring site location for a specific pollutant may
or may not be appropriate for another pollutant. Evaluation of the changes that
pollutants undergo temporally and spatially must be considered in order to determine
the applicability of each particular site for a specific pollutant. An example would be
the temporal delay in peak concentrations of NO, and volatile organic compounds
(VOCs), compared to the peak concentration of resulting Os. A micro scale site used
to monitor CO may be appropriate for measuring Os precursors, such as VOCs and
NOy, but entirely inappropriate for measuring O itself. Due to the time delay in the
creation of the secondary pollutant, Os, a more distant neighborhood- or urban-scale
monitoring site may be appropriate for directly monitoring O..

An interdependence exists between all of the factors listed above. Consequently, an iterative
procedure must be employed to successfully select appropriate sites that can provide the data
necessary to accomplish the project’s stated objectives. In situations where the sites do not
specifically meet the requirements necessary to obtain the project objectives, reevaluation of the
project operation of air quality measurement systems; estimates of air quality, field, and
theoretical studies of air diffusion; and considerations of atmospheric chemistry and air pollution
effects make up the required expertise needed to select the optimum sampling site for obtaining
data necessary to fulfill the monitoring objectives.

10.2.2. Monitor Placement

The placement of each monitor is generally determined by the defined monitoring objective.
Monitors are thus usually placed according to potential exposure to pollution. Due to the various



NC DAQ QAPP Revision 1

January 1, 2016

Page 97 of 253
factors discussed above, tradeoffs are often necessary to locate a site for collection of optimally
representative data. Final placement of a particular monitor at a selected site is dependent on
physical obstructions and activities in the immediate area. Monitors must be placed away from
obstructions such as trees and fences to avoid their effects on airflow. To prevent sampling bias,
airflow around monitor sampling probes must be representative of the general airflow in the area.
In addition, the availability of utilities (i.e., electricity and telephone services) is critical.

10.3. Probe Siting Criteria for Pollutant Sampler/Analyzer

General probe and monitoring path siting criteria for criteria pollutants shall adhere to
the requirements listed in 40 CFR58, Appendix E, and the instructions outlined below.

10.3.1. Sulfur Dioxide (SO criteria and NCore trace level)

The SO: intake probe must be 2 to 15 m above the ground. The probe must be at least one meter
away, both vertically and horizontally, from any supporting structure. The probe must be at least
2 m away from any small local obstruction, such as a pipe, pole, etc., and at least 2 m from any
other sampler probe intakes. The probe should be at least 20 m from any trees or shrubs
extending higher than the sampler intake. The distance shall be measured from the drip-line or
outside edge of the crown, not the trunk. For monitors to be operated at the same site for several
years, it is best to allow some additional space for vegetation growth. Because of their ability to
alter normal wind flows and provide surfaces for SO. deposition or absorption, trees and shrubs
shall not be located between a source and the sampler. In situations where trees or shrubs could
be considered an obstruction (this is particularly true of large coniferous trees), the distance
between the trees or shrubs and the sampler shall be either at least 10 meters or the height the
tree protrudes above the sampler intake, whichever is greater. The distance between the probe
and any large obstruction (such as buildings) higher than the probe must be more than twice the
height that the obstruction extends above the probe. There should be no minor sources of SO.
(coal or oil fired stoves or furnaces) within 100 m of the probe intake that could have a
significant impact.

The sampler must have an unrestricted airflow in at least a 270° arc around the sampler. The arc
must include the predominant wind directions and any major sources in the area. An exception is
made for probes located on the sides of buildings for measuring street canyon pollution in urban
areas. In these cases, the probe must have an unrestricted airflow of 180°. See 40 CFR Part 58,
Appendix E, for an explanation of these and other siting criteria.

10.3.2. Carbon Monoxide (CO)

If the site is a city street canyon and the desired measurement scale is micro scale, the probe
intake must be located 3+0.5 m above the ground. Micro-scale near road monitoring stations
require the probe intake to be located 2 to 7 meters above the ground. Other measurement
scales, including NCore, require the probe to be 2 to 15 m above the ground. In all cases the
probe inlet must be at least one meter horizontally or vertically away from any supporting
structures. The major concern with trees and shrubs is their ability to alter normal wind flow
patterns. Thus, for micro scale stations, no trees or shrubs should be located between the probe
inlet and the road. For middle and neighborhood scale stations, including NCore, trees and
shrubs shall not be located between the major sources of CO, usually vehicles on a heavily
traveled road, and the sampler. In addition, the sampler shall be located at least 10 m from all
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trees. The distance must be measured from the dripline or outside edge of the crown, and not the
trunk. For monitors to be located at the same site for several years, additional space must be
provided when siting monitors adjacent to trees or shrubs to accommodate vegetation growth. In
situations where trees or shrubs could be considered an obstruction (this is particularly true of
large coniferous trees), the distance between the trees or shrubs should be either at least 20
meters or the height the tree protrudes above the sampler intake. The distance between the
probe and any large obstruction (such as buildings) higher than the probe must be more than
twice the height that the obstruction extends above the probe.

The sampler must have an unrestricted airflow in at least a 270° arc around the sampler, unless
the probe is in an urban street canyon. The arc must include the predominant wind directions
for the season of maximum concentration. If the probe is used in an urban street canyon and is
attached to the side of a building, it must have an unrestricted airflow of 180°. For street traffic
micro scale monitoring, the probe must be 2 to 10 m from the roadway and at least 10 m from an
intersection. A mid-block location is preferred. For microscale near road monitoring, the probe
should be between 20 and 50 meters from the nearest traffic lane. For neighborhood or larger
scales use the data in 40 CFR Part 58, Appendix E to calculate the required separation distance
from the nearest traffic lane.

10.3.3. Ozone (O3)

The probe intake is to be located from 2 to 15 m above the ground. The probe is to be more than
1 meter horizontally or vertically away from any supporting structures. It should be at least 20
m away from any trees or shrubs. Because of their ability to alter normal wind flow patterns and
provide surfaces for absorption or reactions (the scavenging effect of vegetation is greater for O3
than for the other criteria pollutants), trees and shrubs shall not be located between a nearby
source and the sampler. Samplers monitoring O transported over a long distance, such as from
an urban city core area, should be sited so that no trees are within 20 m of the sampler along the
predominant summer daytime wind direction. The distance shall be measured from the drip-line
or outside edge of the crown, not the trunk. For monitors to be operated at the same site for
several years, it is best to allow some additional space for vegetation growth. In situations where
trees or shrubs could be considered an obstruction, the trees or shrubs must be at least 10 meters
from the probe and should be at least 20 meters. The distance between the probe and any
obstruction must be at least twice the height that the obstruction extends above the probe.

The sampler must have unrestricted airflow in at least a 270° arc around the sampler. The arc
must include the predominant wind direction for the season of maximum concentration. 40
CFR Part 58, Appendix E gives the required separation distance from the nearest traffic lane.

10.3.4 Nitrogen Dioxide (NO7) and Reactive Oxides of Nitrogen (NO,)

The siting criteria for micro-scale near road NO2 monitors is the same as for micro-scale near
road CO monitors. The siting criteria for other NO2 and NOy analyzers is the same as for O3
analyzers, except the inlet for the NOy monitor must be 10 meters above grade.

10.3.5 Visibility Sensors

The siting criteria for visibility monitors must allow for the considerable differences among the
monitors themselves (e.g., integrating nephelometer vs. contrasting telephotometer). The siting
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criteria listed below are the general siting criteria. When a specific monitor is to be installed,
DAQ personnel shall be contacted to review the proposed site, instrument specifications, and
monitoring objectives to ensure that the monitoring objectives will be met.

When siting a visibility monitor that uses a probe, the probe should be located from 2 to 15 m
above the ground. The probe is to be more than 1 m vertically and horizontally away from any
supporting structure, and at least 2 m from any nearby small obstructions (poles, pipes, cables,
etc.) or other sampler or probe intakes. The probe should be located a minimum of 20 m from
any shrubs or trees. This distance shall be measured from the dripline or edge of the crown and
not the trunk. If the monitors are to be retained at the site for multiple years, additional space
should be provided when siting monitors adjacent to trees or shrubs to accommodate vegetation
growth. In situations where trees or shrubs could be considered an obstruction (this is
particularly true of coniferous trees), the distance between the trees or shrubs and the probe
should be either at least 20 m or twice the height that the trees or shrubs protrude above the
probe intake, whichever is greater. The probe must have an unrestricted airflow of at least 270°
and this arc should include the predominant wind directions. There should be no micro scale
sources of any pollutant within 100 m of the probe.

Visibility monitors requiring clear lines of sight (telephotometers) should have several targets
(mountains or other permanent landmarks) visible from the same vantage point (site) and at
varying distances (3 to 50 km) from the site. This condition requires an open field of view in at
least one direction. There should be no micro scale sources of any pollutant within 100 m of the
monitor and no sources of any visible pollutant within 100 m (on either side) of a centerline
running from the monitor to the target.

10.3.6. Meteorological Sensors

The siting criteria for meteorological sensors vary greatly from parameter to parameter. Because
of the variations, the siting criteria are discussed below on a parameter-by-parameter basis.

Instruments shall be mounted on booms at the top of, or projecting horizontally from, the tower.
The booms shall be securely fastened to the tower and shall be strong enough so that they will
not sway or vibrate in strong winds. Wind instruments shall be mounted on a boom so that the
sensors are twice the maximum diameter or diagonal of the tower away from the tower. The
boom shall project into the prevailing winds. Wind sensors shall be mounted on booms or cross
arms so that a sensor’s wake does not impact adjacent sensors. Usually, this means mounting the
sensors a minimum of 0.6 meters apart. If the wind sensors are to be mounted on top of a tower,
they shall be mounted at a height and distance from the tower so that the diagonal distance
between the sensor and the tower is equal to twice the maximum diameter or diagonal of the
tower.

Temperature sensors and solar radiation sensors that are to be mounted on a boom shall be
mounted on a boom with a length that is greater than the diameter of the tower at the height at
which the boom is mounted. The temperature and solar radiation sensors shall always be
mounted on the south side of a tower. Temperature sensors that are mechanically aspirated
shall have a downward-facing shielding.
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10.3.6.1. Towers

The sensor should be securely mounted on a mast (tower or pole) that will not twist, rotate, or
sway.

The towers shall be of an open grid-type construction and designed so that they either tilt or can
be cranked into place so that the sensors can be installed, serviced and audited from the ground
so that the operator will not need to climb the tower. A tower must be rigid enough to maintain all
mounted instruments in proper alignment and orientation in high winds.

When instruments are located on a cross arm projecting out from the tower, the cross arms shall
be securely fastened to the tower and shall be strong enough so that the sensors do not sway or
vibrate in high winds. The sensors shall be securely fastened to the cross arm at a distance of two
tower diameters or widths, measured from the edge of the tower to the sensor, to avoid any
influence of tower-induced turbulence on the sensors. The cross arm shall be installed so that it is
horizontally level and the sensors shall be installed so that they are vertical. The cross arm shall
be mounted and aligned so that the wind direction sensor is correctly aligned. (The correct
alignment varies on a sensor-by-sensor basis. Consult the appropriate section of manufacturer’s
operator’s manual for the correct alignment.)

10.3.6.2. Wind Velocity Sensors

If the wind sensors are to measure surface level winds, the sensors should be located on a 10-m
tower in open terrain. Open terrain is defined as an area where the distance between the tower
base and any obstruction is at least ten times the height of that obstruction above the instrument.
This applies to manmade (buildings) and natural (trees, rocks, or hills) obstructions. All distances
are to be measured from the edge of the obstruction nearest the tower. Trees and shrubs shall be
measured from the outside edge of the crown or drip-line, and not the trunk.

If the sensors (and tower) are to be located in areas of uneven terrain or terrain containing
obstacles, refer to Table 10-2 for the limits for terrain variation and obstacle height near the tower.

Table 10-2. Limits on Terrain and Obstacles near Towers.

Distance from Tower Slope, not Maximum Obstruction or Vegetation
(m) Greater Than (%) Height (m)
0-15 +2 0.3
15-30 +3 0.5 — 1.0 (most vegetation <0.3)
30-100 +7 3.0
100 — 300 +11 10 x height *

10.3.6.3. Temperature and Humidity Sensors

Temperature and humidity sensors shall be mounted over an open plot of short grass or natural
earth (not concrete or asphalt) at least 9 m in diameter. A height of 1.25 to 2 m above the ground
surface is the standard height for mounting temperature and humidity sensors, but tower
mounting, as is the case in most air pollution/meteorological monitoring applications, is also
acceptable. For the NCore site, the sensors will be mounted on a tower at 2 to 5 m above the
ground surface. Wherever the sensor is mounted, the height of the sensor should be measured
and recorded.
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The sensors shall be no nearer any obstructions than a distance of four times the height
differential between the height of the sensor and the height of the obstruction. This applies to
both manmade and natural obstructions.

The distance shall be measured from the edge of the crown or drip-line of the vegetation, not the
trunk. The sensors shall be positioned at a minimum of 30 m from large paved areas (streets,
parking lots, etc.), steep slopes, ridges, hollows, or bodies of standing water. Temperature probes
shall be located so that they are not influenced by heat leakage from the shelter containing the
electronics and recorders for the meteorological equipment.

10.3.6.4 Barometric Pressure Sensors

Barometric pressure sensors are usually mounted inside the shelter housing meteorological
instruments and recorders since barometric pressure is not affected by indoor installations. The
installation of the barometric pressure sensors inside the stable shelter environment protects the
instruments from exposure to extreme climatological events that may impact the sensors or
recorders. However, when a sensor is mounted inside a shelter, it should be placed inside the
building on an interior wall, and removed from drafts from the heating/ventilating/air
conditioning system, doors, and windows. The instrument should be mounted to minimize
vibration and be vented to eliminate shelter interior pressurization.

10.3.6.5 Solar Radiation Sensors

All solar or net radiation sensors must be positioned so they are horizontal. These sensors must
have an unobstructed view of the sun during the entire year, from sunrise to sunset. They should
not be positioned within 50 m of any light colored walls or sources of artificial light.

If net radiation is to be measured, the sensors shall be sited according to the siting criteria for
temperature sensors unless a specific application is desired.

10.3.6.6 Precipitation Sensors

A rain gauge should be positioned so that it is horizontal. The gauge’s opening must be at
least 3 m above the ground, but greater mounting heights are acceptable to prevent the gauge
from becoming buried in snow. The gauge should be shielded from the wind, but not oriented
such that excessive turbulence from the windshield would impact the collection of
precipitation. In open areas, windshields such as those used by the U.S. National Weather
Service should be used. The distance between obstructions, either natural or manmade, and
the gauge shall be at least four times the height difference between the height of the sensor’s
opening and the height of the obstruction. The ground surface around the rain gauge may be
either natural vegetation (grass) or gravel. Paved surfaces are not acceptable because
splashing may bias the readings.

10.3.7 Acid Deposition Sensors

The siting criteria for acid deposition monitoring sites have been updated to enhance
comparability of data between sites. Any acid deposition monitors installed in North Carolina
shall be installed using the current siting criteria used by the National Atmospheric Deposition
Program (NADP). For a copy of the current siting criteria, contact:

Research and Monitoring Evaluation Branch
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Quality Assurance Division (MD-77B)
Atmospheric Research and Exposure Assessment Lab
Research Triangle Park, NC 27711

10.3.8. PM10 and Lead Monitoring

When monitoring PMuo, it is important to select a site or sites where the collected particulate
mass is representative of the monitored area.

Optimum placement of the sampling inlet for PMao is at breathing height level. However,
practical factors such as prevention of vandalism, security, and safety precautions must also be
considered. Given these considerations, the sampler inlet for micro scale PM1o monitors must be
between 2 and 7 m above the ground. For middle or larger spatial scales the inlet must be 2 to 15
m above the ground. Thus, for neighborhood scale NCore sites the inlet must be 2 to 15 m
above the ground.

If the sampler is located on a roof or other structure, there must be 2 m separation from walls,
parapets, penthouses, etc. No furnace or incineration flues should be nearby. Collocated high
volume samplers must be at least 2 m, but not greater than 4 m, away from each other. For
low volume samplers, including NCore, collocated samplers must be at least 1 m, but not
greater than 4 m, away from each other.

Samplers should be located at least 20 m from the drip-line of the nearest trees, but must be 10 m
from the drip-line.

The sampler must be located away from obstacles such as buildings, so that the distance
between the obstacle and the sampler is at least two times the height that the obstacle protrudes
above the sampler.

There must be unrestricted airflow in an arc of at least 270° around the sampler. The
predominant wind direction for the season with the greatest pollutant concentration potential must
be included in the 270° unrestricted arc. If the sampler is to measure concentrations from a road
or point source, there must be no obstructions between the road or point source even when other
spacing from obstruction criteria are met.

There are many factors to be considered in establishing a particulate sampling location. These
include accessibility under all weather conditions, availability of adequate electricity, and the
security of the monitoring personnel and equipment. The sampler must be situated where the
operator can reach it safely despite adverse weather conditions. If the sampler is located on a
rooftop, care should be taken that the operator’s personal safety is not jeopardized by a slippery
roof surface. Consideration should also be given to the fact that routine operational procedures
such as calibration, maintenance, and filter installation and recovery involve transporting
supplies and equipment to and from the monitoring site.

The lack of a suitable power source can often result in the loss of many samples because of
power interruptions or fluctuations. To ensure that adequate power is available consult the
manufacturer’s instruction manual for the sampler’s minimum voltage and power
requirements.

The security of the sampler depends mostly on the location. Rooftop sites with locked access and
ground level sites with fences are common. In all cases, the security of the operating personnel as
well as the sampler should be considered.
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When siting monitors for monitoring Pb, the same criteria as siting PMuo particulate samplers
should be followed. For the DAQ NCore monitoring site, all PM monitors are located on a
dedicated 16 foot by 16 foot wooden deck that is secured by a chain linked fence.

10.3.9. PMys

When monitoring for PMzs, it is important to select a site or sites where the collected
particulate mass is representative of the monitored area.

Optimum placement of the sampling inlet for PMzs is at breathing height level. However,
practical factors such as prevention of vandalism, security, and safety precautions must also be
considered. Given these considerations, the sampler inlet for micro scale PM2.s monitors must be
between 2 and 7 m above the ground. For middle or larger spatial scales, including NCore sites,
the inlet must be 2 to 15 m above the ground.

If the sampler is located on a roof or other structure, there must be 2 meters separation from
walls, parapets, penthouses, etc. No furnace or incineration flues should be nearby. Collocated
samplers must be at least 1 m, but not greater than 4 m, away from each other.

Samplers should be located at least 20 m from the drip-line of the nearest trees, but must be 10
meters from the drip-line.

The sampler must be located away from obstacles such as buildings, so that the distance
between the obstacle and the sampler is at least two times the height that the obstacle protrudes
above the sampler.

There must be unrestricted airflow in an arc of at least 270° around the sampler. The
predominant wind direction for the season with the greatest pollutant concentration potential
must be included in the 270° unrestricted arc. If the sampler is to measure concentrations from a
road or point source, there must be no obstructions between the road or point source and the
sampler, even when other spacing from obstruction criteria are met.

There are many factors to be considered in establishing a particle sampling location. These
include accessibility under all weather conditions, availability of adequate electricity, and the
security of the monitoring personnel and equipment. The sampler must be situated where the
operator can reach it safely despite adverse weather conditions. If the sampler is located on a
rooftop, care should be taken that the operator’s personal safety is not jeopardized by a
slippery roof surface. Consideration should also be given to the fact that routine operational
procedures such as calibration, maintenance, and filter installation and recovery involve
transporting supplies and equipment to and from the monitoring site.

The lack of suitable power source can often result in the loss of many samples because of power
interruptions or fluctuations. To ensure that adequate power is available, consult the
manufacturer’s instruction manual for the sampler’s minimum voltage and power requirements.

The security of the sampler depends mostly on the location. Rooftop sites with locked access and
ground level sites with fences are common. In all cases, the security of the operating personnel as
well as the sampler should be considered.
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10.4. Sampling Frequency

Minimum sampling frequencies are established by EPA and followed accordingly. The sampling
frequencies of monitors are based on EPA’s requirements. In instances requiring every third and
sixth day sampling, specific days must be sampled in order that the entire nation is sampling on
the same day. This intermittent sampling is accomplished in accordance with a national sampling
schedule published annually by EPA.

The minimum number of samples required for appropriate summary statistics should be taken.
At least 75 percent of the total possible observations must be present before summary statistics
are calculated. The exact requirements appear in Table 10-3. For filter-based PM 2.5
monitoring, DAQ follows EPA guidance for collecting makeup samples. Makeup samples can
be collected either before the next scheduled sample or one week later. The sampling schedule
and frequency for each criteria and NCore pollutant is provided in Table 10-4.

Table 10-3. Requirements for Calculating Summary Statistics.

Completeness _
Pollutant Requirement (%) Time Frame
Carbon monoxide 75 % Per hour and quarter
Nitrogen dioxide 75 % Per hour, day, quarter and year
Reactive oxides of 75%
. Per hour and quarter
nitrogen
Ozone 75 96 / 90 % Per hour, 8-hour, and season / per
three years
PM 10 5% Per quarter
PM 2.5 5% Per quarter
Sulfur dioxide 75 % Per hour and quarter
Lead 75 04 Per mor_1th and average of the 3
constituent monthly means
Wind speed 75 % Per hour and quarter
Wind direction 75 % Per hour and quarter
Ambient temperature 75 % Per hour and quarter
Relative humidity 75 % Per hour and quarter

Table 10-4. Criteria Pollutant and NCore Sampling Schedule and Frequency

Pollutant Time Frame Frequency Monitor Type
PM1o Midnight to midnight 247 continuous
PMio Midnight to midnight 1in6 Filter based
Carbon monoxide Midnight to midnight 2417 continuous
Nitrogen dioxide Midnight to midnight 2417 continuous
Reactive oxides of | \piniont to midnight | 24/7 continuous
nitrogen
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Table 10-4. Criteria Pollutant and NCore Sampling Schedule and Frequency

Pollutant Time Frame Frequency Monitor Type
Ozone Midnight to midnight 247 continuous
PMao Pb Midnight to midnight 1in6 Filter based
PMz2s Midnight to midnight 247 continuous
PMz2s Midnight to midnight 1in3 Filter based
PMio-25 Midnight to midnight 1lin3 Filter based
Sulfur dioxide Midnight to midnight 2417 continuous
Speciated PM2.5 Midnight to midnight 1lin3 Filter based
Wind Speed Midnight to midnight 247 continuous
Wind Direction Midnight to midnight 24/7 continuous
Ambient Temperature | Midnight to midnight 247 continuous
Relative Humidity Midnight to midnight 2417 continuous

10.5. Rationale for DAQ’s Criteria Pollutant and NCore Ambient Air Quality Monitoring
Networks

The primary rationale for the operation of the DAQ criteria pollutant and NCore ambient air
quality monitoring networks is to determine compliance with the NAAQS and provide the public
with information on current air quality. The emphasis of DAQ’s criteria pollutant ambient air
quality monitoring network is three-fold. First, DAQ focuses on measuring pollutant levels in
areas where elevated pollutant concentrations are known or suspected. Second, DAQ collects
monitoring data to evaluate EPA models and emission inventories. Third, DAQ collects data to
assist industry to meet prevention of significant deterioration requirements when expanding or
building a new facility. In addition, expanded monitoring (i.e., additional sites, increased
sampling frequency, or addition of supporting monitors) may occur in areas where a previous
exceedance of a standard has been recorded. In addition, the NCore ambient air quality
monitoring network provides monitoring data to evaluate EPA models, to assess air pollution
trends, and for health studies.
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11.0 SAMPLING METHODS REQUIREMENTS

11.1. Purpose
The purpose of this section is to:

e ldentify the sampling methods.
e |dentify the procedures for collecting the required environmental samples.
e Describe the:

- Equipment used in the data collection network.

- Necessary support facilities.

- Sample preservation requirements.

- Implementation requirements.

- Required materials.

- Processes for preparing and decontaminating sampling equipment.
e Identify the:

- Corrective actions necessary to reestablish network data integrity.

- Responsible parties to implement the corrective actions.

- Methods required to verify corrective action effectiveness.

11.2. Monitoring Technology/Methodology

This subsection describes the sampling methods used in the DAQ criteria and NCore pollutant
network.

11.2.1. Carbon Monoxide (Trace Level Nondispersive Infrared Analyzer)

The detection and measurement of CO is based on the absorption of infrared (IR) radiation.
Broadband IR radiation is generated using a high-energy heated element. The IR radiation is
modulated using gas filter correlation technology. Gas filter correlation uses a rotating wheel
containing two gas filled cells that selectively modulate the IR radiation. One cell contains
nitrogen (the measure cell), while the other contains CO (the reference cell). This configuration
modulates the IR radiation into reference and measure pulses.

During the reference pulse, the CO in the gas filter wheel effectively strips the beam of all IR
energy at wavelengths susceptible to CO absorption, resulting in a beam that is unaffected by
any CO in the sample cell being evaluated.

During the measure pulse, the nitrogen in the filter wheel does not affect the IR radiation beam.
The CO subsequently absorbs the IR radiation in the sample cell. The attenuation of the IR
radiation is directly proportional to the quantity of CO present in the sample being evaluated.

The IR beam enters the multi-pass sample cell after the gas filter wheel. This sample cell uses
folding optics to extend the absorption path through the sample, by making the reference and

measure beams pass multiple times through the sample in the cell. The length of the absorption

path is directly related to the sensitivity of the instrument in measuring CO concentrations.

Upon exiting the sample cell, the beam passes through a band-pass interference filter to limit the
light to the wavelength of interest. Finally, the beam strikes a thermoelectrically cooled, solid-state
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photo-conductor. This solid-state device, coupled with its support circuitry, amplifies the signal
generated by the modulated IR radiation beam, and outputs a modulated voltage. This voltage is
de-modulated resulting in two voltage signals associated with the reference and measurement
pulses. The ratio of the de-modulated voltage signals is indirectly proportional to the
concentration of CO in the sample being evaluated.

11.2.2. Sulfur Dioxide (Fluorescence Analyzer and Trace-level Fluorescence Analyzer)

The physical principle used in SO. measurement relies on exciting an electron shell of a SO.
molecule, which occurs in the presence of a specific wavelength (214 nanometers [nm]) of
ultraviolet (UV) radiation, and the subsequent relaxation, which produces a photon of light. A
photo multiplier tube allows the light emissions to be measured as the SO. molecule returns to
the ground state. The intensity of this light is proportional to the quantity of SO. present in the
sample. A reference detector continuously monitors the intensity of the UV lamp, used to excite
the SO, and allows use of a ratiometric measurement technique that compensates for lamp
degradation. A hydrocarbon scrubbing system, containing no consumable material, removes
interfering hydrocarbons prior to the ambient sample entering the measurement chamber.

11.2.3. Nitrogen Oxides and Reactive Oxides of Nitrogen (Chemiluminescence)

Nitrogen oxides (NOx) is the sum of nitric oxide (NO) and NO2. Reactive oxides of nitrogen
(NOy) includes all of the nitrogen oxide compounds that are emitted to the atmosphere or that
are formed in the lower atmosphere. The NOy compounds include, NO, NO2, and other organic
and inorganic nitrogen containing species. Both NOx and NOy are measured using the same
measurement principle.

The principle of measurement is based upon the reaction of a NO molecule with an internal
source of Os in an evacuated reaction cell that results in the emission of light. Single channel
instruments divide the sample into two streams. The first stream passes the sample directly to
the evacuated reaction cell. A reaction between the NO present in the sample and the analyzer
supplied Os occurs. The resulting light emitted by the reaction is monitored and correlated to
the concentration of NO in the sample.

The second stream of sample gas is passed through a converter. For NOx, a photolytic
converter is used to selectively reduce the NO: to NO. This second stream, now containing NO
from both the reduction of NO. and the original NO, is cycled through the evacuated reaction cell
where the new augmented concentration of NO is measured. The measurement of the untreated
sample provides an NO concentration, while the measurement of the converted sample
provides a measurement of the NO. concentration. Subtracting the NO concentration from the
NO. concentration yields the NO. concentration. Periodically, a background measurement is
taken to correct the zero offset of the instrument to maintain zero stability.

For NOy, a catalytic converter is used reduce the NO, components to NO. The catalytic
converter is positioned at the extreme sample inlet 10 meters above grade and has an enhanced
sample flow rate of approximately 10 liters per minute to minimize any reactions in the sample
line. This second stream, now containing NO from both the reduction of NOy and the original
NO, is cycled through the evacuated reaction cell where the new augmented concentration of
NO is measured. The measurement of the untreated sample provides an NO concentration,
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while the measurement of the converted sample provides a measurement of the NOy
concentration.

11.2.4. Ozone (Ultraviolet Photometry)

The physical principle used to measure Os relies on the absorption of UV radiation by the O
molecule. The Os molecule has an affinity for specific wavelengths between 240 nm and 320 nm.
The affinity peaks in the UV range at approximately 254 nm. Utilizing this phenomenon, and
employing the Beer-Lambert relationship (see Equations 11-1 and 11-2), one can measure the
quantity of Os present in a sample by determining the quantity of UV radiation absorbed along
a specified path length.

To employ these concepts, a UV photometer splits the sample stream. The first stream is directed
into a measurement cell, while the second stream is passed through a catalytic converter to
remove all traces of O.. The measurement cell has a specified length, a UV source at one end,
and a photometer at the other end. The analyzer allows a specified time to pass, determined by
the cell volume and the sample flow rate, to insure that a clean, uniform sample is present in the
cell. A measurement is taken of this sample over the subsequent, equal time span. Next, the
instrument cycles the catalyzed sample into the cell, utilizing the same time spans to insure a
clean, Os-free sample exists in the cell, prior to measuring the Os-free UV attenuation level. The
cycle is then repeated with a new O containing sample.

11.2.5. Particulate Matter (Intermittent filter-based operation)

This methodology uses precisely weighed filters that are placed in a carefully controlled
volumetric flow for a specified period of time. The combination of flow and duration identify a
controlled volume that has passed through the clean filter. The mass added to the filter has been
applied during the period when the flow was present. Determining the amount of mass added,
and dividing by the volume of air filtered, yields a particulate matter concentration that is an
average of the time the flow occurred.

These intermittent operating filter monitors require that the filters be changed between each
sampling period, which usually occurs once every three or six days, but can be scheduled more
frequently. The filters are precisely weighed in a lab before field installation. They are once
again precisely weighed, at the same humidity level as at the initial weighing, after the filtering
operation. The resulting difference yields the mass trapped during filtering.

Trapped particulate matter can be separated into finer grades of matter than was originally
mandated under federal total suspended particulates regulations using an inertial separator
on the inlet stream. These inertial separators selectively pass particulate matter classified
as either PM1o or PMz2.5. PM1o-2.5 is measured using identical monitors operated identically
except one monitor uses an inertial separator that selectively passes PMio and the other
uses an inertial separator that selectively passes PMz2s.

11.2.6. Particulate Matter (Continuous Operation, TEOM)

A Tapered Element Oscillating Microbalance (TEOM) is composed of sensing and control units.
At the heart of the sensing unit is the tapered element oscillating micro-balance, which is a
patented inertial mass measurement technique for making real time direct measurement of
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particle mass collected on a filter. This measuring equipment can determine the fine changes in
mass that accumulate on the filter as a constant stream of air passes through it. The combination
of the rate at which mass is accumulated on the filter and a near real-time measurement (10
minutes), coupled with the air’s known volumetric flow rate, yields an accurate method of
determining the concentration of particulate matter in the air. The equipment can calculate the
30-minute, 1-hour, 8-hour, and 24-hour averages and the total mass accumulation on the filter
from the raw data. Utilizing hydrophobic-filter material and collecting the sample at above
ambient temperatures (50°C) minimizes humidity effects. The control unit employs an industrial
microprocessor system, flow control hardware, transformers and power supplies, and a gauge to
determine filter lifetime.

Initially, the air stream is filtered through an inertial separator. An inertial separator is
specifically designed to eliminate particles with aerodynamic diameters either greater than 10
micrometers, or greater than 2.5 micrometers, depending upon the desired data to be collected.
This equipment draws in 16.7 liters/minute (L/min) (1.0 m*hour) of air. After the air stream
exits the inertial separator the stream is split into a 3-L/min sample that is sent to the mass
transducer and a 13.7 L/min exhaust stream. The mass transducer assembly filters the sample air
stream using a Teflon®-coated borosilicate glass filter. The system measures the accumulated
mass every two seconds. Information required for installing and maintaining the TEOM
particulate monitor is available in the NC SOP Section 2.27.1 and the Rupprecht & Patashnick
TEOM Sampler manual.

11.2.7 Particulate Matter (Continuous Operation, BAM)

A Beta attenuation monitor (BAM) is composed of sensing and control units. At the heart of the
sensing unit is the carbon 14 beta radiation source and glass fiber filter tape, which combine in a
measurement technique for making near-real-time direct measurement of particle mass collected
on the filter tape. This measuring equipment can determine the fine changes in mass that
accumulate on the filter tape as a constant stream of air passes through it. The BAM is
configured to operate on 1-hour cycles. During this one-hour cycle, the unit makes two 8-minute
beta measurements (one for the background or blank and one for the sample) and collects one
42-minute sample for a combined total of 58 minutes. The remaining 2-minutes of each hour are
used for filter tape and nozzle movements. The combination of the difference between blank and
sample radiation counts, coupled with the air’s known volumetric flow rate, yields an accurate
method of determining the concentration of particulate matter in the air. The equipment can
calculate the 1-hour, 8-hour, and 24-hour averages. The control unit employs a microprocessor
system, flow control hardware, temperature and humidity sensors, transformers and power
supplies, and a software algorithm to determine when to advance the filter tape.

Initially, the air stream is filtered through an inertial separator. An inertial separator is
specifically designed to eliminate particles with aerodynamic diameters either greater than 10
micrometers, or greater than 2.5 micrometers, depending upon the desired data to be collected.
This equipment draws in 16.7 liters/minute (L/min) (1.0 m*hour) of air. After the air stream
exits the inertial separator the stream passes through a defined spot on the filter tape. The mass
transducer is a radiation scintillation counter. The system measures the accumulated mass every
hour. Information required for installing and maintaining the BAM particulate monitor is
available in the NC SOP Section 2.37.1 and the Met One BAM 1020 Continuous Particulate
Monitor manual.
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11.3. Sample Collection Methodology

11.3.1. Physical Collection

The physical collection of particulate filter samples, sample transport, and sample preservation
techniques adhere to the requirements of 40 CFR Part 50, Appendix J, L, O and Q, and Quality
Assurance Handbook for Air Pollution Measurement Systems, Volume I1, Ambient Air Quality
Program.*

11.3.2. Electronic Data Collection

Electronic data collection is possible through the network’s data loggers and wireless modems.
This equipment is located in the shelters where the data loggers record the data history and the
modems provide a path to download the data for analysis. Computers in the state’s central office
are configured to automatically connect to the stations periodically to retrieve these data for
analysis. Monitoring personnel can contact the stations manually to retrieve data, or determine
the status of the systems.

11.4. Support Facilities

11.4.1. Monitoring Station Design

The monitoring station design must encompass the operational needs of the equipment, provide
an environment that supports sample integrity, and allow the operator to safely and easily service
and maintain the equipment. Winter weather conditions must be considered during site selection
in order to meet the station safety and serviceability requirements.

11.4.2. Shelter Criteria

Air pollution analyzers, with the exception of high volume samplers, dichotomous sampler
heads (pump housing should be sheltered whenever practical), and meteorological sensors must
be housed in a shelter capable of fulfilling the following requirements:

e The shelter temperature must be maintained between 20° and 30°C for gaseous
monitors and 28 and 32°C for BAM 1020 monitors.

e The power supply should not vary more than £10% from 117 alternating current
voltage. It is best to provide some type of voltage regulation to accomplish this.

e The shelter must protect the instrumentation from precipitation and excessive dust
and dirt, provide third wire grounding as in modern electrical codes, meet federal
Occupational Safety and Health Administration regulations, and be cleaned regularly to
prevent a buildup of dust.

e The shelter must protect the instrumentation from any environmental stress such as
vibration, corrosive chemicals, intense light, or radiation.

A probe manifold or single sample lines can be used to provide sample air from the outside. The
DAQ uses single sample lines for the majority of its analyzers as shown in Figure 11-1. The

4 http://www.epa.gov/ttnamtil/files/ambient/pm25/qa/QA-Handbook-Vol-I1.pdf
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analyzers draw samples from the probe inlet or if a manifold is used from a port on the
manifold. Criteria pollutant analyzers require that the probe and any manifold material must be
either stainless steel, borosilicate glass, or an acceptable inert plastic, such as
polytetrafluoroethylene (PTFE or TFE), perfluoroalkoxy (PFA), polyvinylidene fluoride
(PVDF), or other Teflon®-type materials.

Figure 11-1. Teflon® Sampling Configuration.

Suirgaing care

£
‘r

ERCL

POWER REOLNREMENTS.: 18 VAC

WEMT

POWER CORD
Analyzer

T

g

Any probe or manifold design used must ensure that the probe and manifold material is non-
reactive with the pollutant of interest. The probe and any manifold, intake vent, and
interconnecting tubing design must provide a minimum number of bends to avoid particles
impacting onto surfaces. Impacted particles may provide surfaces to which criteria or NCore
pollutants may adsorb, or, if the impacted particle is metallic, catalyze to a non-criteria species.
Additionally, the probe and any manifold used must prevent rainwater from entering the
analyzers. Any liquid water will absorb pollutants, impacting the criteria pollutant
concentration by removing pollutants from the sample, and consequently, yielding inaccurate
environmental data.

The procedure when using a manifold is as follows: Turn on the blower and measure the flow
rate and the resulting pressure inside the manifold. Adjust the flow rate so that the constraints of
residence time (20 seconds maximum) and manifold vacuum (maximum negative 1 inch of
water, gauge) are met. If the physical configuration of the probe restricts the flow such that both
of these constraints cannot be simultaneously met, then modify the physical configuration to
rectify this deficiency. This may be accomplished by reducing the length of interconnecting
tubing, increasing the tubing and/or decreasing the number of tube bends between the probe and
the analyzer, or other alterations that allow the system to meet the residence time constraints.
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All probe sample lines and any manifold used should be replaced or cleaned at least once every 2
years or when the line is dirty or contaminated.

11.5 DAQ Ambient Air Monitoring Network Samplers

The analyzers used in the DAQ criteria pollutant and NCore ambient air monitoring network are
listed in Table 11-1.

Table 11-1. DAQ Criteria Pollutant and NCore Ambient Air Monitoring Network

Analyzers
Pollutant Analyzer EPA Reference/Equivalence
Ozone Thermo Electron/ Thermo Environmental EQOA-0880-047
Instruments Model 49 i
Carbon Monoxide Thermo Electron/ Thermo Environmental RFCA-0981-054
Instruments Model 48 i
Nitrogen Dioxide Teledyne-Advanced Pollution Inst. 200EUP, EQNA-0512-200
T200UP
Reactive Oxides of Thermo Electron/ Thermo Environmental Not applicable
Nitrogen Instruments Model 42 i -y
(Trace Level)
Sulfur Dioxide Thermo Environmental Instruments, Inc. Model EQSA-0486-060
43C
Sulfur Dioxide (Trace Thermo Electron Model 43C TLE EQSA-0486-060
Level)
PMuo filter based Wedding & Associates Model 600 PM 10 High RFPS-1087-062
Volume Sampler
Rupprecht and Patashnick Partisol®-Plus 2025 RFPS-1298-127
PMz1o Sequential Air Sampler
(with PMao head & down tube)
PMao continuous Met One Instruments BAM 1020 EQPM-0798-122
(with PMao head & down tube)
Rupprecht & Patashnick Partisol®-Plus Model RFPS-0498-118
PMzs filter based 2025 Sequential Air Sampler
(with PM10 head and WINS or VSCC)
Rupprecht & Patashnick TEOM 1400A Not applicable
PMa.s continuous (with PM10 head and SCC or VSCC)
' Met One BAM 1020 EQPM-0798-122
(with PM10 head and VSCC)
. Rupprecht & Patashnick Partisol®-Plus Model RFPS-0509-176
PMuo-zs filter based i 2025 Sequential Air Sampler
. Met One Super SASS Not applicable
PMzs speciated URG 3000 N Not applicable
Rupprecht & Patashnick Partisol®-Plus Model
PMzo Lead 2025 Sequential Air Sampler RFPS-1298-127
(with PM1o head and downtube)
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11.6. Sample Collection

All samples for criteria pollutants will be collected using FRMs or FEMs. For NCore pollutants,
which lack FRMs or FEMs, other methods specified by the EPA will be followed. Procedures
prepared by DAQ and set forth in the EPA approved QAPP and SOPs will be used.

11.7. Sampling / Measurement System Corrective Action

Corrective action measures in the ambient air quality monitoring network will be taken to
ensure the DQOs are attained. There is the potential for many types of sampling and
measurement system corrective actions. Each approved SOP details some expected problems
and corrective actions needed for a well-run monitoring network.

11.8. Analyzer Audits

Audits are performed according to the methodology required by EPA. For each specific method
and sampler type, the method followed is according to the procedures outlined in the QA
Handbook for Air Pollution Measurement Systems: Volume Il. Ambient Air Quality Monitoring
Program (EPA-454/B-13-003, May 2013)°. This handbook is commonly referred to as “The
Redbook.” For each parameter and sampler type, audit procedures are performed following the
procedures defined by the approved SOP.

5 http://www.epa.gov/ttnamtil/files/ambient/pm25/qa/QA-Handbook-Vol-I1.pdf
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12.0 SAMPLE CUSTODY PROCEDURE

Due to the potential use of data for comparison to the NAAQS and the requirement for extreme
care in sample collection, sample custody procedures must be followed. An example of the chain
of custody (COC) record form that will be used to track the stages of filter handling throughout
the data collection operation is presented in Figure 12-1. These forms shall be supplied to site
operators when necessary. Custody procedures are detailed in the individual approved SOPs.

Figure 12-1 Chain of Custody (COC) Record Form for High Volume Particle Samples
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13.0 ANALYTICAL METHODS REQUIREMENTS

This section will identify the equipment and analytical methods required to complete the
analyses of the samples provided from the criteria pollutant and NCore monitoring network.
Where appropriate, the analytical methods will be identified by the regulatory citation, number,
and date.

13.1. Purpose/Background

The analytical method employed for a specific criteria or NCore pollutant evaluation is
dependent upon the monitoring technology utilized. For the gaseous criteria pollutants, SO, CO,
NO, NO2, NO,, and Os, as well as the gaseous NCore pollutants, SO., CO, NO, NO,, and Os, the
analyzers are designed as completely contained monitoring units that do not require additional
analytical methods to establish the pollutants’ environmental concentrations. The particulate
matter criteria pollutants, PMio, and PM2 5, and the particulate matter NCore pollutants, PMzs,
speciated PM2s, PM1o-25, and PMao Pb, do require analytical methods to evaluate the captured
sample in order to establish the pollutant concentrations present in the environment.

The Wedding PM1o monitor and the low volume PM1o, PM2.5 and PMz1o-25 FRM monitors
employed for particulate matter monitoring utilize gravimetric analyses. The Green Square
laboratory will conduct these analyses. A filter’s net weight gain identifies the sample
characteristic of interest, captured particulate mass. This net weight gain is obtained by
subtracting the initial filter weight from the final weight of the exposed filter. Once calculated,
the net weight gain can be used with the total filter flow to calculate the concentration for
comparison to the daily and annual NAAQS. Since the method is non-destructive, and due to
possible interest in sample composition (e.g., subsequent chemical analyses), the filters will be
archived for a minimum of five years, after final gravimetric analyses has occurred.

The PM1o Pb and PMz2s speciation samples for NCore will be sent to the EPA contractor for
analysis. The EPA contractor has an approved SOP that is followed for the sample analysis.

13.2. Preparation of Samples

The laboratory PM1oand PM2.5filter processing SOPs, outlining activities associated with
preparing pre-sample batches, will be followed. In addition to the primary and collocated
sampler filters, field blanks, lab blanks, and flow check filters will also be prepared.

Upon delivery of EPA approved quartz and Teflon filters, their receipt will be documented and
the filters stored in the conditioning/weighing room. Each box of filters will be labeled with the
date of receipt, opened one at a time, and used completely before another is opened. All filters in
a lot will be used before a case containing another lot is opened. Filters will be visually inspected
according to the PMa1o and PM2.5 inspection criteria.

13.3. Analysis Method for Gravimetric Samples

13.3.1. Analytical Equipment and Method

The analytical instruments employed for sample analysis of the gaseous criteria pollutants have
been identified and their specific technological methods detailed in Section 11.
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The analytical instrument (analytical balance and microbalance) that will be used for analysis
sampler method will be setup and calibrated yearly under contract to an outside vendor.

13.3.2. Conditioning and Weighing Room

The primary support facility for the PMioand NC PM Network is the filter conditioning and
weighing room at the Green Square laboratory. This laboratory is used to conduct pre-exposure
weighing and post-exposure weighing of each PMioand NCore PM filter sample. The laboratory
is an environmentally controlled room with temperature and humidity controls. The temperature
is kept between 20 and 23 °C. The relative humidity is controlled at between 35 and 40%. The
temperature and relative humidity are measured and recorded every 5 minutes. The balance is
located on a marble slab and is protected from or located out of the path of any sources of drafts.

13.4. Internal Quality Control and Corrective Actions for Measurement Systems

A QC notebook or database (with backups) will be maintained which will contain QC data,
including the microbalance calibration and maintenance information, routine internal QC checks
of mass reference standards and laboratory and field filter blanks, and external QA audits. These
data will duplicate data recorded on laboratory data forms but will consolidate them so long-term
trends can be identified. A QC chart will be maintained on each microbalance and included in
this notebook/database.

At the beginning of each weighing session the analyst will zero and calibrate the analytical
balance and weigh the working standards before the filters. One lab blank and one field blank
will be weighed for every 10 samples weighed. A minimum of one lab and one field blank will
be weighed per each weighing session. The balance will be re-zeroed between each weighing.
After every tenth filter weighing the smaller working standard will be reweighed. The analyst
will record the zero, working standard, and blank measurements in the laboratory data form and
the laboratory QC notebook or database. If the working standard measurements differ from the
certified values or the pre-exposure values by more than 3 g, the analyst will repeat the working
standard measurements. If the blank measurements differ from the pre-exposure values by more
than 15 ug, the analyst will repeat the blank measurements. If the two measurements still
disagree, the analyst will contact the Lab Analysis Branch supervisor, who may direct the analyst
to:

Reweigh some or all of the previously weighed filters,
Recertify the working standard against the laboratory primary standard,
Conduct diagnostic troubleshooting, and/or

A w0 D P

Arrange to have the original vendor or an independent, authorized service technician
troubleshoot or repair the analytical balance or microbalance.

Corrective action measures in the PMioand PMzs system will be taken to ensure good quality
data. Filter weighing will be delayed until corrective actions are satisfactorily implemented.
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14.0 QUALITY CONTROL REQUIREMENTS AND PROCEDURES

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 QA activities, such as establishing policies and procedures, developing DQOs,
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.

Quality control is the overall system of technical activities that measure the attributes and
performance of a process, item, or service against defined standards to verify they meet the
stated requirements established by the end user. For the criteria pollutant and NCore ambient
air quality monitoring networks, QC activities are used to ensure measurement uncertainty, as
discussed in Section 7, is maintained within acceptance criteria for the attainment of the DQOs.
Lists of pertinent QC checks are provided in the SOPs and instrument manuals.

Quality control is achieved through periodic maintenance; flow rate audits; acceptance test
procedures; accuracy, bias, and precision checks; and collocated instruments, control charts, and
other verification techniques. Specific quality control procedures are found in Tables 7.2 thru 7.9

14.1. Calibrations

Calibration is the process used to verify and rectify an instrument’s measurements to minimize
deviation from a standard. This multiphase process begins with certifying a calibration or transfer
standard against an authoritative standard. The sampling or analytical instrument’s
measurements are compared to this calibration/transfer standard. If significant deviations exist
between the instrument’s measurements and the calibration/transfer standard’s measurements,
corrective action is implemented to rectify the analytical instrument’s measurements.

Calibration requirements for the critical field and laboratory equipment are found in the
SOPs and in the specific instruments’ operations manuals.

14.2. Precision Checks

Precision is the measure of mutual agreement among individual measurements of the same
property, usually under prescribed similar conditions. In order to meet the DQOs for precision,
DAQ will ensure the entire measurement process is within statistical control. Various tools will
be employed in evaluating and monitoring precision measurements. Periodically exercising
instruments with zero and span checks, employing collocated monitoring, and monitoring data
integrity with control charts will provide evidence of deviations from the required precision
measurement. Fifteen percent of all manual PM1o network sites and the NCore PMz.5 monitor
will be outfitted with collocated monitors to actively support precision checks. Precision
requirements for the applicable instrumentation are found in the SOPs and in the specific
instruments’ operations manuals.

14.3. Accuracy or Bias Checks

Accuracy is defined as the degree of agreement between an observed value and an accepted
reference value. Accuracy is a combination of random error (precision), and systematic error
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(bias). Although collocated monitors are primarily used for evaluating and controlling
precision, they can also be used to determine accuracy or bias. By employing percent
difference calculations and plotting the results on control charts, trends can be observed that
indicate bias occurring within the measurements. In addition to collocated monitors, daily zero
and span checks can also provide data capable of identifying bias. Accuracy or bias
requirements for various types of instrumentation are found in the SOPs and in the specific
instruments’ operations manuals.

14.4. Flow Rate Audits

For instruments that monitor flow, a flow rate audit will be performed at least every 6 months
and preferably every quarter. The audit is made by measuring the analyzer's normal operating
flow rate using a certified flow rate transfer standard. The flow rate standard used for auditing
may not be the same flow rate standard used to calibrate the analyzer. However, both the
calibration standard and the audit standard may be referenced to the same primary flow rate or
volume standard. Document the audit (actual) flow rate and the corresponding flow rate
measured by the sampler in the calibration worksheet associated with the equipment undergoing
calibration. Details for implementing flow audits may be found in the applicable instruments’
operations manuals, and in the appropriate SOPs.

14.5. Balance Checks

Balance checks are frequent checks of the balance working standards (5 and 50 g standards for
the analytical balance and 100 and 200 mg standards for the microbalance) against the laboratory
balance to ensure that it is within acceptance criteria throughout weighing sessions. The
laboratory will use ASTM class 1 weights for its primary and secondary (working) standards.
Both working standards will be measured at the beginning of each weighing session.
Additionally, the 5 g and 200 mg weights will be weighed after every 10 filters and at the end of
each weighing session.
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15.0 EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE
REQUIREMENTS

15.1. Purpose/Background

This section discusses the procedures used to verify that all instruments and equipment are
maintained in sound operating condition and are capable of operating at acceptable
performance levels. All instrument inspection and maintenance activities must be documented
and filed. See Section 9 for document and record details.

15.2. Testing

All gaseous criteria and particulate matter pollutant monitors used in the criteria pollutant and
NCore ambient air quality monitoring network shall be certified to adhere to EPA equivalent or
reference methods, where such methods exist. For NCore measurements where EPA equivalent
or reference methods are not available, DAQ will follow EPA guidance. Therefore, the
monitors and procedures used are assumed to be of sufficient quality for the data collection
operation. The model designations are identified in Table 11-1.

Prior to field installation, the particulate samplers are assembled and operated at the Electronic
and Calibration Branch (ECB). The ECB technicians will perform external and internal leak
checks and temperature, pressure, and flow rate multi-point verification checks. If any of these
checks are out of specification, the ECB will contact the vendor for initial corrective action.
Once installed at the site, the field operators will again run the tests mentioned above. If the
sampling instrument meets the acceptance criteria, it will be assumed to be operating properly.

Prior to field installation of the gaseous criteria pollutant monitors, the analyzers shall
successfully undergo zero/span and multi-point calibrations. Following site installation, the field
operators will initiate, observe, and document the successful completion of a zero/span cycle. If
the analyzers meet the acceptance criteria, they will be assumed to be operating properly. These
tests will be properly documented and filed as indicated in Section 9.

15.3. Inspection

A discussion of the necessary inspections of various equipment and components is provided
here. Inspections are subdivided into two sections: one pertaining to conditioning/weighing room
issues and one associated with field activities.

15.3.1. Inspections in Conditioning/Weighing Room

There are several items that need routine inspection in the weighing room laboratory. The SOP
details the items to inspect and how to appropriately document the inspections.

15.3.2. Inspections of Field ltems

There are several items that periodically require field inspection. These items are identified and
procedures are presented in the applicable equipment SOPs and operations manuals.
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16.0 INSTRUMENT CALIBRATION AND FREQUENCY

The ECB of the DAQ is responsible for procuring and maintaining dedicated traceable standards
and gasses for the certification of the ambient air quality monitoring systems. These standards
provide a direct link to established national standards (i.e. NIST) and are the foundation for the
collection of the highest quality ambient air pollution data possible in accordance with current
procedures and existing federal regulations and guidelines.

16.1. Calibration of Local Primary Standards

16.1.1. ASTM Class 1 Weights

The ASTM class 1 weights that will be used to calibrate the laboratory analytical and
microbalances will be recertified annually. During the annual visit by the service technician, the
in-house primary standard weights will be checked against the service technician’s standards to
ensure acceptability. These actions will be documented in the service technician’s report, a copy
of which will be provided to the Lab Analysis Branch supervisor, which after review, will be
appropriately filed (see Section 9).

16.1.2. Local Primary Flow Rate Standard

The local primary flow rate standard used to calibrate the field flow rate transfer standards
will be maintained and recertified against a NIST-traceable flow rate standard by the
manufacturer.

16.1.3. Local Primary Temperature Standard

The local primary temperature standard used to verify the accuracy of the field temperature
transfer standards will be an Omega Digital Thermometer DP-41RTD with a bridge sensor and
will be recertified against a NIST primary standard when there is an observed shift in
performance.

16.1.4. Local Primary Pressure Standard

The local primary pressure standard used to verify the accuracy of the field barometer
transfer standards will be a Mensor Model # 14500C.

16.1.5 Calibration Gases

All zero air and calibration gasses should be NIST traceable and include but not limited to
the following information:

Cylinder serial number
Recertification status

Gas type (e.g. NO, CO, SO, etc.)
PSI (double-checked upon receipt)
Impurity

Expiration date
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16.1.6 Ozone Primary Standard

On a yearly basis the North Carolina standard ozone photometer (NCSOP) is compared to
an SRP. The EPA maintains SRPs to set the standard for all ambient air Oz measurements
made nationwide. The NCSOP serves as the reference standard for all ambient air O3
measurements made by DAQ.

16.1.7 Alicat Mass Flow Controllers

The Alicat Mass Flow Controllers will have their own certification and will be re-verified
or recertified at least annually.

16.2. Calibration of Transfer Standards

16.2.1. Flow Transfer Standards

The field flow transfer standards used for flow rate calibration will have their own certifications
and will be traceable to the factory primary flow rate standard. The ECB will employ either an
automatic dry-piston flow meter or the manufacturer provided streamline flow transfer standard
for field calibrations and flow rate verifications of the flow rates of the network samplers. Both
devices have the advantage of providing volumetric flow rate values directly, without requiring
conversion for mass flow measurements, temperature, pressure, or water vapor content. The
manufacturer establishes (and verifies as needed) a calibration relationship for the flow rate
standard, such as an equation, curve, or family of curves, as accurate to within 2% over the
expected range of ambient temperatures and pressures at which the flow rate standard is used.
The flow rate standards shall be recalibrated and recertified at least annually.

16.2.2. Temperature Transfer Standards

The field temperature transfer standards used for calibration of temperature sensors will be
mineral thermometers that have their own certification. They will be re-verified/recertified at
least annually against the local primary temperature standard, or auditor’s transfer standard, to
within 1 °C, over the expected range of ambient temperatures at which the temperature standard
is to be used. Each mineral thermometer will have a correction factor applied to it of either -1, -
0.5,0,+0.50r +1 °C.

16.2.3. Pressure Transfer Standards

The field pressure transfer standards will be handheld digital aneroid barometers that will have
their own certification and will be re-verified or recertified at least annually against the local
primary pressure standard.

16.2.4 Calibration Gasses

The calibration gas standards will have their own certifications and will be re-verified or
recertified after 4 years for 1 to 50 ppm SOZ2 in nitrogen standards, after 3 years for 0.5 to 50
ppm NO in oxygen-free nitrogen standards and after 8 years for 500 ppb to 10 percent CO in air
standards.
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16.2.5 Calibrators

The Thermo Environmental 146C and 146i calibrators are used as field calibration devices and
audit devices for O3, CO, NOy, sulfur dioxide, and ammonia continuous monitoring. Teledyne
API T700U calibrators are used as field calibration devices and audit devices for NO2
monitoring. Field calibrators are certified every 12 months and audit calibrators every one and
one half quarters (18 weeks, not to exceed 126 days between consecutive certifications) by
Alicat flow measurement units.

16.2.6 Site Primary Ozone Standard

The site primary ozone standard is compared to the NCSOP each year by the ECB to establish a
direct response data link to the SRP. During the yearly certification of the site primary ozone
standard the ECB performs all necessary response adjustments to the site primary ozone standard
to duplicate the concentration response of the North Carolina ozone primary photometer.

The certified site primary ozone standard is the source of known concentration of Os utilized in
the calibration of the site ambient air ozone monitor. During the calibration procedure the site
ambient air ozone monitor is adjusted to duplicate the concentration of Os produced by the site
primary ozone standard. This monitor calibration procedure establishes a direct link to the
NCSOP and the EPA SRP

The calibration will have its own certification and will be re-verified or recertified at least
annually.

16.3. Calibration of Laboratory/Field Equipment

The specific calibration procedures for the laboratory and field equipment can be found in
the applicable SOPs or operation manuals.

16.4. Document Calibration Frequency

See the appropriate SOP for field QC checks that include frequency and acceptance criteria and
references for calibration and verification tests of single and sequential sampler flow rates,
temperature, pressure, and time. See the laboratory SOP for a similar summary of laboratory QC
checks, including the frequency of primary and working mass standards and conditioning/weigh
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 (calibration without adjustment unless
needed as determined independently and then performed by the vendor’s authorized service
representative) at least annually, as documented by tracking on control charts.

All of these events, as well as sampler and calibration equipment maintenance, will be
documented in field data records and logbooks and annotated with the flags required in
Appendix L of 40 CFR Part 50 and the manufacturer’s operating instruction manuals. Laboratory
and field activities associated with equipment used by the technical staff will be kept in record
logbooks as well. The records will normally be controlled by the laboratory and/or regional
chemists and located in the laboratories or field sites when in use or at regional offices when
being reviewed or used for data validation.
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17.0 NON-DIRECT MEASUREMENTS

This section addresses data not obtained by direct measurement from the criteria pollutant and
NCore ambient air quality monitoring programs. This includes data from outside sources and
historical monitoring data. At this time, DAQ has not formally determined the types of
additional data that may be needed in support of these monitoring programs. Possible databases
and types of data and information that might be used include:

Chemical and physical properties data
Sampler manufacturers' operational literature
Geographic location data

Historical monitoring information

External monitoring databases

Lead and speciated particulate data

National Weather Service data and

Traffic count data from the North Carolina Department of Transportation

Any use of outside data will be quality controlled to the extent possible following QA procedures
outlined in this document and in applicable EPA guidance documents.
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18.0 DATA MANAGEMENT

18.1. Purpose/Background

The following section identifies the processes and procedures to follow to acquire, transmit,
transform, reduce, analyze, store, and retrieve data. These processes and procedures maintain
the data integrity and validity through application of the identified data custody protocols.

18.2. Data Recording

The majority of run-data collected in DAQ’s network is recorded electronically. To
accomplish this, each monitoring site is equipped with Environmental Systems Corporation
data loggers (model 8816 and/or 8832). A data logger is set up to record each monitor’s
output, perform specific data manipulations, and format the resulting data in preparation for
downloading to a database or spreadsheet. Electronic logs are kept for most parameters,
documenting the operators’ actions in running the sampling systems (Figures 18-1 through 18-
16). Activities such as operational checks, leak check results, flow check results, audit results,
filter changes, and calibrations are kept on spreadsheets maintained by the operators.

Data that require manual entry are recorded onto the appropriate data sheets (Figures 18-17
through 18-36). For filter-based data collections such as FRM PMzs and the Speciation
Trends Network (STN), filter weights are entered onto individual filter tracking sheets
generated by the weighing labs and completed in the field by the regional operators. Sampler
runtime data are transferred to the sheets and recorded in spreadsheets directly from the
sampling instrument download histories. The exposed filters are returned to the respective
laboratories for post-sampling analysis according to protocols. The final results are extracted
and recorded to a database to complete the manual data recording effort.

18.3. Data Validation

Each of the network’s analytical instruments employed to measure meteorological conditions
and the ambient concentrations of the criteria and NCore pollutants undergoes periodic
audits, one-point quality control checks and calibrations. These procedures are outlined in the
appropriate SOPs. Performance audits and one-point quality control checks ascertain the
accuracy, precision and repeatability of each instrument in performing its required function.

The instrument-generated data are stored on site in the data logger. When the data are
accessed through the wireless modems, they are downloaded to a database where they
undergo verification, reduction and analysis. Data verification is performed electronically by
searching the data for status flags and comparing reported values to acceptable range criteria.
After data are flagged as questionable, regional and central office chemists evaluate the
flagged data to identify underlying causes and decide whether the data are valid. If the data
are invalid, they are not used in calculations. If the data are valid, but flagged due to some
extenuating circumstance, then the data will be used in calculations, accompanied by a
comment documenting the situation.
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Figure 18-1 Sample Data Entry Form — Ozone calibration

| pate | 1/01900 | = z 3
I Ozone Monitor Calibration
| site | 1/0/00 |
| EPA Temperature Requirement for Calibration is 20-30° C |
| Operator I 0 | Site Temperature 0
Adjusted Site Temp If Applicable 0
I Ambient Air Ozone ppb I 0 I
Step One
Site Documentation Must be Completed prior to starting the Calibration Procedure
Step Two
Particulate Filter Change and Conditioning - Immediately Prior to All Calibrations
New Filter Y/N Leak Checked Y/N Conditioning Conc. iPS 03
Calibration Filter ] Filter is Conditioned ft!r_a minimum of 10 Acceptance 225 s+ 2ppb <+5.0ppb
Gonditioning minutes after values stabilize. Then Record 5 x [ <= Zppb <30ppb
1 minute values below. Criteria 0 == ==
Level 4 Event 225 ppb Zero Event 0 ppb Filter Conditioning Evaluation
Time Time
Reading iPS o3 Reading iPs o3 UNACCEPTABLE
1 1 Action
2 2
3 3 Check for Leaks and Recondition the Filter a Second Time or
4 4 Replace with a New filter and Re-Run Conditioning Procedure
5 5
Avg. 0.0 0.0 Avg. 0.0 0.0 If 2nd Fiiter Conditioning FAILS Notify PPB and ECB.
Step Three
Ozone Monitor Calibration Data
Zero Event 0 ppb Level 4 Event 225 pph Level 3 Event 120 ppb Level 2 Event 70 ppb
Time Time Time Time
Reading iPS a3 Reading iPS 03 Reading iPS 03 Reading iPS a3
] 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
Avg 0.0 0.0 Avg 0.0 0.0 Avg 0.0 0.0 Avg 0.0 0.0
Step Four Step Five
Calibration Evaluation Calibration Factor Evaluation
Acceptance Criteria
iPS o3 | Background Factor I I >-3 &<+3 I
0%2 2x2 | Ozone Coefficient | | 095 & <105 |
70 % 2 <+2
120 + 2 s*2 Enter Monitor
225 + 2 <*2 Background Factor
Unacceptable
Site Transfer Enter Monitor
Sianiiid Unacceptable Performance Geone CosiiicianE Fadion
Monitor Acceptable Perfermance
Cal Factor Check for Leaks and Perform Calibration Procedure a
Calibration Invalid -- Site Transfer Standard Exceeds Limits|  Evaluation s e SOCONMTImG, :
Notify PPB and ECB Acti If Second Calibration Fails Calibration Factor Evaluation
cuons Notify PPB and ECB
| Step Six | Has the 49i Ozone Monitor been returned to the Lock Mode? | & | YesiNoMNA |
Operator Comments Regional Chemist Review Comments
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Figure 18-2 Sample Data Entry Form — Ozone On-site Check

I Yersion 3.4 2015 I
Date 1/0/00 . . .
On-Site Calibration-Check |
Site 1/0/00 Site Documentation
= = must be Completed
Operator 0 Required Followin First during Each Site
Failed Daily Auto-Calibration Checks Bii=rc
Initial Site Temperature | 0 Failed Office Actuated Calibration Checks
Site Temperature Criteria 20 - 30° %
Time 0:00
Adjusted Site Temperature if Applicable | 0

Step One |

Ambient Air Ozone Concentration

BT e P o ot iia 0 PROCEED if the Daily Auto-CaIib.ration Chet_:k FAILE!D. If possble perferm this monitor
Calibration Check evaluation step using the 9:12 Rule.
Step Two
On-Site Calibration Check
| Acceptance Criteria |
_IBS\ o3
0+2ppb =*2ppb
70+ 2ppb =t3ppb
225 + 2 ppb =5 ppb
Zero Event 0 Ef.’b Level 2 Event 70 ppb L_evel Eveﬁt 225 pd:L
TIME _ TIME _ TIME _
Reading iPS 03 Reading iPS 03 Reading iPS 03
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
1 avg | 0.0 0.0 avg | 0.0 | 00 | aAvg [ 0.0 | 0.0 |
Step Three
On-Site Calibration Check Evaluation
Site Transfer Standard Unacceptable Performance
0Ozone Monitor Acceptable Performance
Action Site Transfer Standard Exceeds Limits, Do Not Proceed Contact
PPB and ECB
Step Four
If the Ozone Monitor PASSES the On-Site Calibrati)n Check Accef Ice Criteria
Ambient Air Performing a Particulate Filter Change is Conditional
Ozone Conc.
If operator time is available, the changing and conditioning of a new sample particulate
filter is recommended if such time will not result in the loss of an hour of monitoring
0 data when the ambient air ozone is > 59 ppb which could result in a falsely high 8-Hour
average value or even a false exceedance.

Operator Comm ents Regional Chemist Review Com ments
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Figure 18-3 Sample Data Entry Form — Criteria SO2 1-Pt QC Check / Calibration

sie: [0 ] Date:  [ifor1900 operator:[__0__]
From 146G Readings
Analyzar Rangs || 0 | Span Flow Rate | Flow Rata 146C Targst Valus
PRk (Gasz, scem)|[(Alr, scem)[(S0Z, ppby| Mominal ppb
o #DIVIT! 0.00
Cylinder Cone , ppm | 000 | 1 DIV 400
2 HDIV/O! 100
4 #DIV/OI 70
CALIBRATION CHECK
(owtoned 8 ool ivs ol s s s valdims froen i Cisiledog s )
502 ZERO SPAN 1 (10-80%) SPAN 2 (40-607%) SPAN 4 (10 - 100 pbb) |
Reading | Time Logger | Reading Time Logger Raading Time Logger | Reading Time Logger
Mumber hh:mim ppb Mumber hh:mim ppb MNumber hh it ppk Mumber | hh:mih pob
1 1 1 1
2 2 2 2
3 3 ! 3
4 4 4 4
5 5 5 5
“AvO R0 R Zvarme | FomT Augppb | #OIVT | Avg ppb #ON |
Differance, pph #DIV/O! % Piffersnce| #DIN/D! % Difference | #DN/O! |Difference, ppb H#DNJO!
Acceptable (Yes/No): #DIV/0
Acceptable Range: Differance £ 3 pphb % Difforence £ & % Diffarence L4 Differance 2 ppby

site:  [3_] Date: [[01/00/00 operator_0__]
From 146C Readings
Analyzer Range :| [] | Span jow Rate [Flow Rate] 14 "arget vaue]
(ppb) [(Gas, scem)|(Ar, scem) (SO2, ppb)) Nominal ppb
[ #DIV/0! 0.00
Cylinder Cone. ppm [ 0.0 1 #D IV 200
e #DIV/0! 100
3 #DIVI0! 45
[Calibration Factor Information
Before Calibration After Calibration Expected Range
502 Background 50 ot
502 Coefiicient 5001100
CALIERATION
{ record 5 consecutve Lminite aveiags velies from the dets logger] _
Attempt Cne Attempt Two, If Needed
|S02 ZERO SPAN 1 (70-90% ZERO SPAN 1(70-90%)
Reading TMe | Logger [ Readng Tme 0gger | Reading me Togger | Reading me
Number | hh:mm ppb Number | hh:mm ppb Number hh:mm ppb Number | hh:mm |Logger ppb
1 1 1 1
i z 2 2
3 3 3 3
4 4 4 4
5 E 5 5
Avg ppb FDIVIT Avgppb | #DIVIOL | Avg ppb FDIVIOT ‘Avg ppb T
Differance, ppb #DIV/AO! % Difference| #DIV/0! | Difference, ppb #DIV/O! % Difference]#DIV/0!
|Acceptable (Yes/No): #DIVA! #DIV/D! #DIV/0! #DIVID!
JAcceptable Range: Difference £ 2 ppb % Difference 5 Difference =2 ppb % Difference £ 5
CALIBRATION VERIFICATION
[1scor S Consscilive 1.minLes evarags val ues rom the Datalooger |
s02 ZERQ X -
Reaaing | Time | Logger | Reading e 83T | Reading me Ggger | Reading me
Number | hh:mm ppb Num ber hh:mm ppb Mumber fihzmm ppb Number hh:imm  [Logger ppb
1 1 1 1
2 2z 2 2
3 3 3 3
4 4 4 4
5 5 5 5
Ava ppb EDIVIO! Avappb | #DIVIO! Awgppb | #DIV/0! | Ava ppb #DI/O!
Difference, pph #DIVIO! % Difference| #DIV/0! % Difference [ #DIV/0! | Difference, pph #DIVIO!
|Acceptable (YesiNo): #DIV/0 #DIV/0!
Acceptable Range: Difference £ 2 ppb % Difference 5 % Difference * 5 Difference £ 3 ppb|




Figure 18-4 Sample Data Entry Form — Criteria SO2 site visit

NC DAQ QAPP Revision 1
January 1, 2016
Page 128 of 253

Sample Line QK7 {Y/N):

(hh:mm) (mmidd/yy)
Site: : Time: Date: Operator::
[Routine Site Inspection
Bldg Secure 7 (Y/N): Sensor NIST
Sample Line Inlet in Place? (Y/N): Bldg Temp (Deg. C): | | ] ©K
Bldg Power On (Y/N): {+~ 2 degrees C)

S50, Analyzer

IModel Type:

Cooling Fan/Filter OK? (Y/N)):
Date Fan Filter Cleaned:

Date Particulate Filter Changed:
Internal Temp.(15-35C)
Chamber Temp.(43-47C)
Pressure (650-800mmHg)

Flow (0.35-0.65 Lpm)

(43CH3C-TLE)

Serial No.:

Date of Most Recent Calibration (mm/dd/yy)

Sample Port Leak Check OK ? (<180mmHg and 0.0 Ipm) (Y/N):
Span Port Leak Check OK ? (<180mmHg and 0.0 Ipm) (Y/N):

Alarms?

146C Calibrator Information
Serial No.:
Expiration Date: (mm/dd/yy)

Cylinder Information
Cylinder No.:
Expiration Date:

Cylinder Press. (>500 psig):
Delivery Press.(30 psig):

Silica Gel Checked (Y/N):
Date Silica Gel Changed:

Days Left: -42241 Days Left: -42241
Cooling Fan/Filter OK? (Y/N): Concentration: (ppm)

Date Fan Filter Cleaned: Alarms?:
Eero Air Pack

Serial No.: Delivery Air Pressure (30 +/- 2 psig)
Expiration Date: (mm/ddfyy) Compressor Pressure (40 to 45 psig):
Days Left: -42241 Air Compressor drained 7 (Y/N):

Site Caomputer:

Site computer/Data Logger Information
Date (mm/ddfyy)

\iarning

Data Logger :

\arning

NIST:

\Waming

Time (hh:mn

n)
\arning

(Site Computer Must Agree With
(Data Logger Must Be Within £ 1

Data Logger Retarded By 5 Min)
Minute of NIST Time)

Notes
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Figure 18-5 Sample Data Entry Form — NCore SO2 1-Pt QC Check / Calibration

Site E Date: 6/8/2015 Operator:
From 146C Readings
Analyzer Range : Span Flow Rate | Flow Rate 146C Target Value
(ppb) (Gas, scem)|(Air, secm)| (SO2, ppb)| Nominal ppb
0 #DIV/O! 0.00
Cylinder Conc., ppm 1 #DIVIO! 85.00
2 #DIV/O! 45.00
4 #DIV/O! 10.00

CALIBRATION CHECK

(record 5 consecutive 1-minute average values from the Datalogger)

S02 ZERO SPAN uTO-QD%) SPAN 2 40-60_".;! SPAN 4 (10 - 100 thl
Reading ime Logger | Reading Time Logger Reading Time ogger Reading Time ogger
Number | hh:mm ppb Number hh:mm ppb Number hh:mm ppb Number | hh:mm ppb
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
Avgppb | #piv/ol Avgppb [ #DIV/OI Avgppb | #DIVAOI Avgppb | #DIV/0I
Diff.,ppb | #DIV/OI Diff., ppb #DIV/I Diff., ppb #DIViI Diff., ppb | #DI\/0!
Acceptable (Yes/No): #DIV/0! #DIVio! #DIVio! | #DIV/0!
Acceptable Range: Difference % 2 ppb Difference 3 ppb Difference 3 ppb Difference % 2 ppb|
avg #DIV/OI avg H#DIV/O! avg  #DIV/O! avg #DIV/O!

e ot operator ]
From 146C Readings
Analyzer Rangs Span | Flow Rate |Flow Raie] 146G | Target Valug)
(pph) iGas. sccm) [(Air, sccm)| (502 ppb) | Nominal
a #DIV/0! 0.00
Cylinder Cone., ppm [_10.7_] i #DIVI0! B5.00
2 #OIVIDI 4500
3 #DIVI0! 7.00
Calibration Factor Information
Before Calibration After Calibration Expected Range
502 Background
502 Coefficient o001 100
CALIBRATION
(et § canssz stve 1vinue susrsge valies from the tets g/
Attempt One Attempt Two, If Needed
sz ERO SPAN 1 (70-90%) ZERO SPAN 1 (70-90%)
Reaong Tme | Logger | Readro e Togger | Reanng e Togger | Reading Time
Murrber | hhomm ppb Numses | hbimm ppb Number hh:mm ppb Mumze | hhemm | Legger ppb
1 d 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
g ppb | #DNION Augppo | #DIVIOL Avgppb | #ONIOL Avgppb | #DIVOI
Diff, ppb [ FDIVIOE Dift, ppb [ FDIVIO | Diff, ppb [ #DIVIOL Diff, ppb | #DIVIOL
[ Acceptable {YesMo): FOVI0! FOII0L |
Acceptable Range: Difference +2 ppb Difference 3 ppb Di 2ppb Di 3 ppb
g ADIVIOL s #DIVIO! %4 DIV wy DIV
CALIBRATION VERIFICATION
(ratont 5 Cosaciive 1-iriss sverae uallss Fam the Dats Za0e
|soz ERO SPAN 1 (70-90% FS SPAN 2 (40-80% FS) SPAN 3 (5-10 ppb]
Reacdng ime Logger [ Reading Irne Logger Reading ime Logger [ Reading ime
Hurber | hhomm ppb rumses | hhimm ppb Number hh:mm ppb Humaes | hhomm | Legger ppb
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
5 ob | #DNID! Rapro | #Dhior Avgppb | #DIVIOL Avapeb] #DIV/!
Oiff, ppb [_#DIVIOL Diff. ppb [ DAL | Diff, ppb [ #DIIOL 0., ppb [_#OIIO]
[Acceptable (Yes/No): FDIVI0Y FDIVIO! | I
Acceptable Range: Difference 2 ppb Difference £ 3 ppb ppb 2 ppb
g FDIVIOY wg #DIVIO! wy #DIAO! wg  #DMIO!
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Figure 18-6 Sample Data Entry Form — NCore SOZ2 site visit

Site: :

Time:

{hh:mm)

(mm/ddiyy)

Date: : Operator::

[Routine Site Inspection

Bldg Secure 7 (Y/N):

Bldg Power On (Y/N):
Sample Line OK? (Y/MN):

Sample Line Inlet in Place? (Y/N):

TC Sensor NIST [+~ 2 fenrees ©)

Bldg Temp (Deg. C. | | ] ©OK

Thermometer ID

Thermometer cert Date (mmJ/ddiyy)

S0, Analyzer

Model Type:

Cooling Fan/Filter OK? (Y/N)):
Date Fan Filter Cleaned:

Date Particulate Filter Changed:
Internal Temp.(15-35C)
Chamber Temp.{43-47C)
Pressure (650-800mmHg)

Flow (0.35-0.65 Lpm)

{43CM3C-TLE)

Serial No.: Range: :

(pph)

Date of Most Recent Calibration (mm/ddAvy)

Sample Port Leak Check OK ? (<180mmHg and 0.0 Ipm) (Y/N):
Span Port Leak Check OK ? (<180mmHg and 0.0 Ipm) (Y/N):
Alarms? |

Silica Gel Checked (Y/N):
Date Silica Gel Changed:

146C Calibrator Information Cylinder Information

Serial No.: Cylinder No.: Cylinder Press. (>500 psig):
Expiration Date: (mm/ddAyy) Expiration Date: Delivery Press.(30 psig):
Days Left: -42248 Days Left: -42248

Cooling Fan/Filter OK? (Y/N): Concentration: (ppm)

Date Fan Filter Cleaned: Alarms?:

Zero Air Pack

Serial No.: Delivery Air Pressure (30 +~ 2 psig)

Expiration Date: (mm/ddAyy) Compressor Pressure (40 to 45 psig):

Days Left: -42248 Air Compressor drained ? (Y/N):

Site computerlf)ata Logger Dat;efﬁme Information

Site Computer:

Data Logger :

NIST:

Date [mm/dd/yy)

\Warning
WWarning
VWarning

1

[ime {hh:mn

1]

Warning

(Site Computer Must Agree With Data Logger Retarded By 5 Min)

(Data Logger Must Be Within £ 1 Minute of NIST Time)

Notes
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Figure 18-7 Sample Data Entry Form — NO-NO2-NOx check / calibration

CALIBRATION GAS (NO2 E-LOG)

Siter IIl Date: 1/0/00 Time: Operator: |I|
Gpar  |FovREETHORNEE | g | Troou | THgou
{sccm) {sccm)
CylinderNO Cone. = [ 0| (©AD) | @) | Noppb | NO2 ppb | NOx ppb
0 #DIVIO! #DIV/O! #DIVIO!
1 #DIV/O! #DIV/O! #DIV/O!
2 #DIV/O! H#DIV/O! H#DIV/O!
2 #DIV/O! #DIV/O! #DIV/O!
ZERO Data Logger SPAN 2 Data Logger
Hrs:min NO ppb MNO2 ppb | NOx ppb Hrs:min MNC ppb NO2 ppb | NOx ppb

#DIV/O!

DIV/O! i
HDIVIO! HDIVIO!
diff + 1 ppb diff + 4% diff + 4%
Acceptable: |_#DIvio! | #DIvio! | #DIvio! | Acceptable:[ #DIVIO! #DIVIO!
SPANA1 Data Logger SPAN 3 Data Logger
Hrs:min NO pph | NO2 ppb | NOx ppb Hrs:min NO ppb NC2 ppb | NOx ppb

#HDIV/O! | FDIV/O! #DIVIO! ! HDIV/O!
#DIVi0! #DIV/ID! #DIVIO! H#DIVIO!
diff £ 3% diff + 3% diff £ 5% diff £ 5%
Acceptable: | #DIVi0! #DIVIO! Acceptable| #DIVIQ! #DIVIQ!

Comments/Notes:
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Figure 18-8 Sample Data Entry Form — NO-NO2-NOx check / calibration

GFTZ Setiings Entered B0-90%, FS GPTZ Titratian "CALE™ B0-90%, FS GPTPS/ GPT "CALB"
1] pob [t | agaar |ata | oogar

(i) peb I ri1 MO ek | 0T ppt | FO ppls 1122 i M sk | 03 ppd | G ppl
Ftotal BECIT

T700U DISPLAY GPTZ

MO peb

CAL BECM

DL BECI

[EFTULON BTERTEN RN BT

B0-904%, FE Callbration "CALB"
Lizt2 Loggar
HISI T M b | Sl ppo | IO Eph

ORI R A T

[T T e TR ]

GRTZ (Mo EEee | Jnrt
GET (Mo ML
= MO AR R3O |ert

After Adj. Converter Efficiency
[ ZETE Cain

GPTZ Setlings Entered

10-20%, F& GPTZ Titration "CALA™

[{a] pob [N |ul.|E:\'.'I Ciata Logiger
03 pob Hrs: i IEREA N IEFTE [ 1 5 i W peh | 02 ppo ] MG e
Fiotal RCEM
TOOU DISPLAY GPFTZ
i [k
AL SCCM
DIL zcCm
LR A I I LT R I I E A
A0-20'% FS Calibration “CALA"
Liatz Loggsr GHLL (RO B e
HIE 111 MO b | MOZ ppa | IO Eph GET (Mo #EEAC Jpph
= Mo Ea o D |pp
After Ad]. Convertar EMclansy
[T B B B Bl | SET A Gain | 1
CommentaiMotes:

10-20% FE GPTPS / GPT "CALA"
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GAS CALIBRATION CHECK (NO2 E-LOG)

st [0 1]

Date:

Cylinder NO conc. = |I|

ZERO Data Logger

Hrs:min NO ppb

NO2 ppb

NOx ppb

Time: Operator: [0 ]
Span | % Ral | FonBale | mpyy T700U T700U
(sccm) (scem)
(CAL) (DIL) NOppb | NO2ppb | NOxppb
0 #DIV/0l_| #DIviol | #DIvi0l
7 #DV/0 | #DI0I | #DIVI0)
7 #DIV/0l | #DIV/0I | #DIV/O!
3 #DIV/0l | #DIV/0l | #DIV/OI
SPAN 2 Data Logger
Hrsmin_| NO ppb | NO2 ppb | NOx ppb

™ Avappo | #DIViOI

s Diff | #DIvio!l | [ _#oivior |
% diff + 8% % diff + 8%
Acceptable: [ #DIVIO! #DIVI0!

Avg ppb #DIV/O! #DI/0! #DIV/O!
% Diff | #DIviol | | #Divion |
= —
[ diff + 1ppb ] % diff £ 8%) % diff £ 8%)
Acceptable: | #Divior | #Divio! | #pDivio! | Acceptable: [ #DIV/0! #DIV/0!
SPAN1 Data Logger SPAN 3 Data Logger
Hrs:min NO ppb NO2 ppb NOx ppb Hrs:min NO ppb NO2 ppb NOx ppb

#DIV/O!

#DIV/O!

Avg ppb | | |
% Diff | #DIvio! | |_#Divio! |
% diff + 8%) % diff + 8%)

Acceptable: [ #DIV/0Y #DIV/D!

Eommants.’Notes:
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Figure 18-10 Sample Data Entry Form — NO-NO2-NOx check / calibration

CHECK GAS PHASE TITRATION (NO2 E-LOG)

Site: II' Date: 1/0/00 Time: Operator. |I|
Flow Rate|Flow Rate
g (sccm) (sccm)
{CAL} {DIL})
CALB

80-90% FS Calibration "CALB" Cal Check GPT 80-90% FS Titration

(copy/paste from latest calibration)
NO ppb | NOZ2 ppb NOx ppb

Hrs:min | NO ppb | NO2 ppb ] NOX ppb

e e

#HDIVO! #DIVIO! #DIV/O! Avg ppb | #DIV/O! | #DIV/0! | #DIV/O!

#DIVIO!
Cal Check NO2 + 8%
#DIVIO!
Srat Flow Rate|Flow Rate
Pd (sccm) (sccm)
(CAL) (DIL})
CALA

10-20% FS Calibration "CALA" Cal Check GPT 10-20% FS Titration

(copy/paste from latest calibration)
NO ppb | NOZ ppb NOx ppb

Hrs:min | NO ppb | NO2 ppb ] NOX ppb

Avg ppb | #DIV/0! | #DIvV/0! | #DIv/dl

#DIW/0! #DIV/IO! #DIV/0!
#DIV/O!

Cal Check NO2 + 10%

IComments/Notes:
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Figure 18-11 Sample Data Entry Form — NO-NOy check / calibration

CALIBRATION (NOYT E-LOG)

Acceptable: | #DIVID!

#DIviol | #DIvio! | #DIvio! |

ste. W] Date Operstor (TS —
Span Flow Rate | Flow Rate 1460 14605
Cylinder conc. NO= 237 Ipph [Gas) {Air) NO pph | NOY ppb
Cylinder conc, NO2= 0.3 pRb g #DIVIOL | #DIV/O!
Cylinder conc. NOY= 24 ppb 1 HOIVIOL | #DIV/O!
2 HoIviol | #DI0!
Instrument Scale . 200 2z HOIVIO HOIN /01
ZERD Primary Qackup Primary DackuE SPAN 2 Primary Q-ac:kup Primalrv Backup
Ime Ime
Hrsemin  IMOT ppb [NOYT ppbiMOT ppk | NOYT pph|  |Hrsimin NOT ppb | NOYT ppbiNOT ppb [ NOYT ppb
MNA NA NA hA
MA NA MA A
MNA A
A A
A A
R L 0 0 T T R T T R T R T LR T T T T
Avg ppm HOIW0D! HFOIVO! HOIWD! HUWIO0!
% Diff HFOIViIO! #DIVIO! HDIViO! #DIVIO!
diff +/-1pph] [36 diff +- 3.0% ]

Acceptable:[ #DIVIO! | #DIVIO! | #DIViol | #DIvio! |

Acceptable: | #oivio! | #Divior | #Diviol | sDivior |

SPAaN 1 F’rimsw BECkLIE I"rimsﬁ BsckuE SPAN 3 I"rimsﬂ E-sckuE I"rir'nsrz ElsckuE
e e
Hrzimin INOT ppb |NOYT ppbfNOT pph |NOYT ppb|  |Hrs:min NOT ppb | NOYT ppb{NOT ppb | NOYT ppb
NA MNA MA MNA
[ A MA MA A
MA MA MA MA
MA MA MA MA
A MA
A I
Avg ppm | #DNIOI | #DIV/OI | #DIVI0I | #DIViOl Avg ppm | #DIVIOI | #0IVi01 | #DIV01 | #0100
%% Diff #OIVIO! #D1Vi0! #D1VIO! #DIVIQ! %% Diff #DIVIO! #DIVID! #DIVi0! #OIV /0!
. __ ________ . _____
[cliff +/- 2 0% ] [diff +/- 10.0% ]

Acceptable:] #Diviol | aDiviot | soivior | aDiviot |
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Figure 18-12 Sample Data Entry Form — NO-NOy check / calibration

GAS PHASE TITRATICN {NOYT E-LOG)
Site: Operatar

Cylinder cone. MO= i Converter Efficlenay Span_ |Flow Rate | Flow Rate]|  146C 146C
Cylincler cone. MOZ= 0.3 MNO2 Ca =) #DIVOI [epk) (Gas) [AIr} NO ppb | MOY ppo
Cylincler cone. MOY= 24 NOZ comv| #DIVI [4] HOIVIDL | #0001
CE= HOIO! 1 HOIV | #DWOI
Irstrument Scale 200
Original Frimary Backup Remainde| Frimanry Backup
- Time Time
Hrsimin JNOT ppb [NOYT ppid MOT opt [NOYT opi Hreimin I NCT ppb [NOY T opNCST pool NOT ppb |MOYT ppbfNO2T ppk
JA A e B
1A A MA B
[ MA [
A

#0W/0!

#0W0!
#DIV/0!

u, Off #DIvio! | #DIVI0! | #DIVO! | #DIVIO!

#OW0!

MOZ2 Tolerance: 9%

[AIT +/- B.0% ]
Soceptable; [#DIVIOL | #DI/O! | #DIVI0! | #DIVID! | sccepiatle: #DIV/O!
25 Range| O Level MO am NTY ren MC2 MNO2 cq MWOZ e Yo Oifference
SorooRon] % FOL | 8u0L FPOL | BUDL | Impurities FOL | BUOL FOL | BUDL
200 320 | #olvml | #DMW01 | golviol | B0l 05 | #0Mw0l | g0l | #0001 | #Diviol | #0mal
SM/2015

MG NOY 20150811 BF
GPT POST CAL
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Figure 18-13 Sample Data Entry Form — NO-NOy check / calibration
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CALIERATION CHECK (NOYT E-LOG)

W2 ezylinder cone. =
N2 Cvlintarcans. =
NI Clinder cone. =

site :

g

0

I

Instrement Scate: [0 ]

ZER Frirnary
lirme 1008 T |
L=t FIpIE (L]

JLiE e i e i

ST B

[ill £1 ppk)

SepHpAlle | MO | S0 |

| iatm Diperatnr :
=pa Flow Bowe | Flow Rawc] 1460 148
[5a5) (AT o™ ppa JHCYT pzb
] ®ONO1 f O
| LO0%01 | #CNI
2 #O1%01 | #0001
El #ON00 | #Cml
SEAM 2 ‘nrrary
lirmie |0 b L |
Lre=t e HIA 1] [{I1H

SR A F rirnaiy
lime ALl Ty T
I1r= rmr [IE Enh

Bor el LIS

I

i 2t ED[vin! | BLIyI

lley

Aeceprable | #O0GM] | EDNG |

oy s Wl v ]
¥ O HOVEl | MDDl
o dilT 8 05
SnHplabl=) #OHVEL | 00D |
SPAM 3 =rrmary
[irrie [ iy

I lr= .'|[I|‘I [lr.:

g ]
¥ Diff I IEHH Hnmm

Yool 4 1% (1

bl A e R

Aereptahl=] MDIVEL | #DNGL |
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Figure 18-14 Sample Data Entry Form — NO-NOy check / calibration
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GAS PHASE TITRATION (NOYT E-LOG)

Site: Operator
ICylincer conc. MC= 237 Canverter Efficiency Span  |Flow Rate |Flow Rate| 146C 146C
ICylincer cone. MO2= 03 NOZ Ca =] #0IVi0l Tpoky |Gas) (Air] | MO ppb | MOY ppb
ICylincer cone. MOY= 24 MO2 com| #DIWOI )] #DWol | #Diveal
CE= #DN/O! 1 #DW0l | #Doiwiol
nstrument Scale : 200
Original Primany Backup Remainde Primany Bacxup
[ Time e
Hrsimin | NOT ppb |NOYT ppEd NOT ppb|NOYT ppb Hrsmin  JNoT ppi |MOYT ppfMo2T ppol MOT ppb|MOYT polfNGC2T ppo
A MA [ [ [+
A HA T2 ) [
A MA [+ [+5 [+5
MA, HA ) T+ 4 [
A MA
FiSHiE IS S 8BS EISiE S eSS S EE s
Avgpprm | #D0WOL | #DVIOL | #DND1 [ &0
% Diff | #Divrot | #Diviot | #Diviot | #Dviot |
[dliff +i- B.0% | MNO2Z Tolerance: 5%
Aoceptable: [ #DIVIOY | #DIV/O! | #DIVIO! | #DN/O! | Acceptable:
425 Range| U, LEVE] NG pery NOY oy MNCZ | MO2, MNOZ o % Differsnce
50004200 Yo PDL BUDL PDL BJIDL | Impunties PDL BUGL POL BUDL
200 33 #D0OL | DIV | BRI | HDPO 03 FHOW0I HOWO #ONGOL | #D1OL | #DIO
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HSCO-TLE LOGBOOK

Site:

[ ]

Time:

[ 1

Date:

[ 1

Operator: [ |

Routine Site Inspection

Building Secure

Sampling Probe Intact

Bldg. Power On
Bldg. Temperature (°C)

Date Time

Computer :

PDL:

BUDL :

(£ 1 min. on dataloggers)

Serial No.
Cal Date

Filters:

Cooling Fan Filter Cleaned
Leak Check (Pass / Fail)

Alarm s?lZl

Date Particulate Filter changed

TEI Model 48i-TLE HSCO Analyzer

Days Remaining[__90 __|Range @ 0-5 ppm? (Y/N)

STATS:

Instrument Temp - Internal (°C):

Instrument Temp - Bench (°C):

Instrument Pressure (mm Hg):

Flow Setting (LPM):

Sample/Ref Ratic:

AGC Intensity (Hz):

[TEI Model 146C Calibrator
Serial No.

Cylinder CHECK: (>600psi)

Silica Gel Checked (y/n):
Date Silica Gel Changed:

Exp. Date Days RemaininglIl Cylinder # Cylinder Press. (psig)
Cylinder Exp. Date Delivery Press. (30 psig)
Cylinder Conc.
Filters: Days Remaining | : |
Cooling Fan Filter Cleaned I:l Alarms?:I
[Zero Air
Serial No. : Delivery Air Pressure (30 psig):
Exp Date: Days RemaininglIlCompressor Pressure (40 psig):

Air Compressor Drained (y/n}:

Data Loggers

Primary Data Logger OK?
Backup Data Logger OK?

Data Backed-up? (y/n):

Date of last back-up:

[Notes/Comments
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HSCO-TLE CALIBERATION

sit: [0 ]

Cylinder Conc. | 0.0

Calibration Zero/Span Criteria

Span 1= 4%

Span 2, Span 4 = 5%

Time

ZERO Primary

Backup

146C COoT

Time Hrs:min

COoT

#DIV/O!

#DIV/O!

#DIV/O!

#DIV/O!

#DIV/O!

Avg ppm

#DIV/O!

#DIV/0!

Date

#DIV/0!

Avg ppm

Span Flow Rate | Flow Rate] 146C
(ppb) (Gas) (Air) (CO)
0 #DIV/O!
4000/5000 #DIV/O!
2000/2500 #DIV/O!
250/500 #DIV/O!
Calibration Factors |
As Found
Background PPM
Span Gas 0
CO Coeffecient
After Calibration
Background PPM
Span Gas 0
CO Coeffecient
SPAN 2 Primary | Backup
Time
Fir e 146C CcoT CcaoT
#DIV/O!
#DIV/O!
#DIV/O!
#DIV/O!
#DIV/O!

#DIVAO! | #DIV/O!

Operator: IIl

Acceptable:

| #DIV/O! | #DIV/O! |

Acceptable:

Act. Diff #DIV/O! #DIV/0! Act. Diff #DIV/Q! #DIV/O!
e % Diff #DIV/0! #DIV/0!
[diff + 100 ppb ]
Acceptable: | #DIV/0! | #DIV/O! |
SPAN 1 Primary | Backup SPAN 4 Primary | Backup
Time
Time Hrsmin| 146C CcOoT CcoT S 146C COoT coT
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
#DIV/0! #DIV/0!
#DIV/O! #DI\V/0!
Avg ppm #DIV/O! #DIV/O! #DIV/0! Avg ppm #DIV/0! #DIV/O! #DIV/0!
Act. Diff #DIV/O! | #DIV/0! Act. Diff #DIV/O! #DIV/O!
% Diff #DIV/0! #DIV/0! % Diff #DIV/0! #DIV/0!
[diff + 160 ppb] [diff + 25 ppb |

| #DIV/O! | #DIV/O! |
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Figure 18-17 Sample Particulate Intermittent Low-Volume Data Entry Form and Chain of

Custody Form.

PM 2.5 Filter/Sampler Run Data Sheet

Sample Information
Filter ID:

Filter Weigh Date:
Site ID:
Site Name:

Actual Start Date:

Operator Information
Date of Setup Visit:

Time of Setup Visit:
Setup Operator:

Setup Operator Signature:

Sample Status
Status Code:

WINS Run # (<12}):
Sampler ran according to schedule?

Data Download?

Date of Post Sample Visit:
Time of Post Sample Visit:
End Operator:

End Operator Signature:

Days from Initial Weight to Sample:

Hours from Sample Date to Pickup:

Field Comments (Site Conditions, Missed Sample Reasons, etc.)

PM Laboratory/RCO QA Comments

Shipping Information
Sample Ship Date:

Relinquished by:

Lab Receipt Date:

Received by:

Sample Receipt Temperature:

Version 20150003

Signature:

Signature:
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Figure 18-19 Sample Particulate Data FRM Logbook

VISIT INFORMATION

Site Name Corey's Site
AQS ID 44-123-4567
Date of Visit

Time of Visit

Operator

Maintenance Activity
12 RUN MAINTENANGE
Service water collection bottle

Clean impactor housing

Inspect O-Rings

Replace WINS filter and ol
MONTHLY MAINTENANCE

External leak check

Check sampler clock

Inzpect cassette tubes

Wipe down interior/exterior of sampler
Inspect air intake fan filters (clean if dirty)
QUARTERLY MAINTENANCE

Clean PM10 head and tube

Inspect inlet tube water seal gasket
Clean air intake fan filters

Inspect o-rings (grease if necessary)
PERIODIC MAINTENANCE

Data purge

Check clock time

ANNUAL MAINTENANCE

Replace batteries

ADDITIONAL INFORMATION
Add notes regarding the site activity, if
necessary

Regional Office Review
Initial and Date
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