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Acronyms

AADT — Annual Average Daily Traffic level on a road

ACU — Acquisition Control Unit

AERMOD - An air quality dispersion model developed from the collaboration of the
American Meteorological Society (AMS) and the United States Environmental Protection
Agency (EPA), the working group known as the AMS/EPA Regulatory Model
Improvement Committee (AERMIC).

APCD - Colorado Air Pollution Control Division

ASOS — Automated Surface Observing System

ATSDR — Agency for Toxic Substances and Disease Registry

BAM — Beta Attenuation Monitor

California EPA — Environmental Protection Agency of the State of California
CFR — Code of Federal Regulations

CO — Carbon Monoxide

DCP — Data Collection Package

EA — Environmental Assessment

EIS — Environmental Impact Statement

EPA — United States Environmental Protection Agency

EPA AQS — Environmental Protection Agency Air Quality System

IFWS — Ice-Free Wind Sensor

JFD — Joint Frequency Distribution

m — meters

MET — Meteorological

NADS83 — North American Datum, 1983



NAAQS — National Ambient Air Quality Standards

NIST — National Institute of Standards and Technology

NO; — Nitrogen Dioxide

NOAA — National Oceanic and Atmospheric Administration

PSD — Prevention of Significant Deterioration

PM, 5 — Particulate matter 2.5 microns or less in aerodynamic diameter
PMy, - Particulate matter 10 microns or less in aerodynamic diameter
PNNL — Pacific Northwest National Laboratory, Army Corps of Engineers
PRECIP — Precipitation

QA — Quality Assurance

QA/G-5 — The EPA document, “EPA Guidance for Quality Assurance Project Plans”

QA / R-5—The EPA document, “EPA Requirements for Quality Assurance Project
Plans”

QAPP — Quality Assurance Project Plan

REF — Reference

REG — Regulation

SAROAD - Storage and Retrieval of Aerometric Data

SODAR - Sonic Detection and Ranging

SO, — Sulfur Dioxide

SPEC / SPECS - Specifications

STAR — Stability Array

ug/m?* — Concentration unit for air pollutants, micrograms pollutant per cubic meter of air

U-tek — re-usable gel packages of ice substitute, for shipping samples at fixed
temperature



UTM — Universal Transverse Mercator coordinates

WMO — World Meteorological Organization

Executive Summary

The “Ambient Air Pollution and Meteorological Monitoring Guidance” document
explains procedures for private companies and other governmental agencies monitoring
air quality and meteorology voluntarily, or to meet requirements of the Colorado Air
Pollution Control Division (APCD). The document discusses how to prepare an ambient
air and meteorological monitoring plan for division approval. It discusses content,
format, and submittal of the plan. It explains APCD guidance regarding siting,
equipment, quality assurance, and quarterly reporting of air quality and meteorological
data. The document also contains a useful appendix of relevant federal air monitoring
guidance.



air qual

I. Introduction: Why Monitor Air Quality
and Meteorology?

There are a number of reasons why companies and agencies in Colorado monitor
ity and meteorological conditions. Some of these reasons include:

To obtain meteorological data for air quality modeling
To obtain a “background concentration” for use in an air quality impact analysis

To determine the attainment status of an area in regard to the National Ambient
Air Quality Standards

To satisfy Pre- or Post-Construction Monitoring requirements for a Prevention of
Significant Deterioration permit issued by the APCD

To satisfy requirements in a construction or combined operating/construction
permit issued by the APCD

To satisfy requirements in a permit issued by the Colorado Hazardous Waste
Management Division

To obtain data for use in an Environmental Impact Statement or Environmental
Assessment

To obtain data for use in a planning document, such as a Resource Management
Plan for the Forest Service or Bureau of Land Management

To collect data for use by neighbors or local governments
To determine ambient impacts from an air pollution source.

When data is collected for regulatory or informational purposes, the Colorado Air

Pollution Control Division (APCD) requires that it satisfy United States Environmental
Protection Agency (EPA) procedures and guidance. As part of this process, the APCD
requires the submission and approval of an air quality and meteorological monitoring
plan. Air monitoring projects must also submit quarterly reports of the monitoring data.
This document describes the requirements and contents of these monitoring plans and

reports.



1. Determination of Which Air Quality and
Meteorological Parameters to Monitor

Before beginning the development of an air quality and meteorological
monitoring plan, the appropriate technical staff of the Continuous Monitoring and Data
Systems Support Unit (CMDSS) and the Modeling, Meteorology, and Emission
Inventory Unit (MMEIU) of the APCD/Technical Services Program determine which air
quality and meteorological parameters to measure. Generally, the meteorological
parameters monitored are determined by the air quality model that is used. A list of the
minimum requirements for AERMOD is given as Figure 4 in Appendix A. The
pollutants monitored are often determined by regulation (Prevention of Significant
Deterioration, for one example), or by permit requirements.

The first step in a monitoring project is to decide which meteorological and air
quality parameters to monitor, and to get APCD concurrence with the choices. To obtain
concurrence, contact the MMEIU Unit with a description of the facility (type, location,
emissions), the reason for the monitoring, and a list of the parameters to be monitored.
Obtaining APCD concurrence on the project scope, before developing the monitoring
plan, will save time and shorten the project review cycle.

It should be noted that some projects may consist of only meteorological
monitoring. However, any measurement of air pollutant concentrations includes
concurrent meteorological monitoring. This is because meteorology affects air pollution
concentrations. Generally, the minimum height for wind speed and wind direction
monitoring is 10 meters above ground. Depending on the site and pollution source
geometry, higher levels of wind speed and wind direction data are often required. This
means that many meteorological monitoring towers will have multiple levels. Thus, the
proposal of which parameters to monitor should also include the height(s) at which they
are sampled.



I11. Choosing the Monitoring Location(s)

After the project has determined which air quality and meteorological parameters
will be monitored, the monitoring locations need to be chosen. The project should obtain
APCD approval of the monitoring location(s), prior to developing the plan. In order to
obtain approval of the monitoring location(s), please send information regarding them to
the CMDSS and MMEIU Units. The current coordinator for monitoring plan review and
approval is Nancy Chick (303-692-3226 or nancy.chick@state.co.us ). The monitoring
location proposal must include the following elements:

- It must describe the reason for choosing this particular monitoring location.

- It must demonstrate that monitoring locations meet federal siting guidance in 40
Code of Federal Regulations (CFR) 58, Appendices D and E.

- For regulatory monitoring and modeling, it must demonstrate that monitoring
locations meet EPA’s Ambient Monitoring Guidelines for Prevention of
Significant Deterioration and Meteorological Monitoring Guidance for
Regulatory Modeling Applications.

- It must include maps, one showing the general location within Colorado, and one
with a close-in view of the project area.

- It must include monitoring site coordinates (Universal Transverse Mercator or
Latitude-Longitude), with the datum of the coordinates (such as NAD83).

- It must include site photographs, showing views in 4 cardinal directions (North,
South, East, and West), taken from the proposed monitor location and including
the ground cover of the area. Additional photographs showing potential air flow
obstructions, such as nearby buildings, trees or topographic features should also
be included.

- It must include distance to, and height of, all nearby obstructions to air flow to the
monitor. Such obstructions can include trees, buildings, and topographic features.

- It must include the location(s) and height(s) of the air monitoring probes.

- It must include distance to the nearest roads and their average annual daily traffic
(AADT), which can be obtained from the Colorado Department of Transportation
website (currently at http://apps.coloradodot.info/dataaccess/ ). An estimate of
AADT can be used for low traffic and dirt or gravel roads.

- It must include the information in Section Il, above, regarding the parameters the
project will monitor.
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The appropriate technical staff of the CMDSS and/or MMEIU Units will respond
to the monitoring site proposal with approval, further questions, or alternate suggestions
regarding the monitoring locations. After the project and the APCD have reached
concurrence on the parameters monitored and the site locations, the monitoring plan can
be developed.

V. Format of the Monitoring Plan

The monitoring plan may follow any format that is useful to the project, and
comprehensible to the APCD. However, two formats that are commonly used are the
PSD format and the QA/R-5 formats used by the Environmental Protection Agency. The
plan may be in document control format (each section with a version, and date — See
Figure 3 in Appendix A). However, the APCD does not require this.

PSD Format

The EPA document, “Ambient Monitoring Guidelines for Prevention of Significant
Deterioration (PSD), EPA-405/4-87-007, May 1987 has a table, Table I, Minimum
Contents of a Monitoring Plan, which is reproduced as Figure 1 in Appendix A of this
document. This format can be used to present the plan information.

PSD Guidelines Document web address:
http://www.epa.gov/ttnamtil/archive/files/ambient/criteria/reldocs/4-87-007.pdf

QA/R-5 Format

The EPA document, “EPA Requirements for Quality Assurance Project Plans”, EPA
QA/R-5, EPA/240/B-01/003, March 2001, gives project elements required in a
monitoring plan. A companion document, “EPA Guidance for Quality Assurance Project
Plans”, EPA QA/G-5, EPA/240/R-02/009, December 2002, gives more details.

Table 1 of EPA QA/G-5 summarizes these elements, and is reproduced as Figure 2 in
Appendix A of this document. This format can be used to present the plan information.
It should be noted that the EPA now requires all quality assurance project plans, for all
environmental sampling projects in all media, to follow this format. Therefore, it may be
efficient to use this format, if one expects to develop similar monitoring plans for EPA or
other states in the future.

QA/R-5 EPA Requirements for Quality Assurance Project Plans web address:
http://www.epa.gov/quality/qs-docs/r5-final.pdf

QA/G-5 EPA Guidance for Quality Assurance Project Plans web address:
http://www.epa.gov/quality/qs-docs/g5-final.pdf

10
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An initial draft of the monitoring plan, in electronic format, should be sent to the
CMDSS Unit. The current coordinator for monitoring plan review and approval is Nancy
Chick (303-692-3226 or nancy.chick@state.co.us). The APCD will review the draft.
Typically, the APCD provides a response letter with comments and suggested changes.
After all questions and issues are resolved, the APCD approves the plan. Once the plan is
approved, the applicant should provide two hard copies and an electronic copy of the
final version to APCD.

V. Elements of the Monitoring Plan

Regardless of the plan format chosen (see Section V), all air quality and
meteorological monitoring plans must cover certain information in order to be approved.
This required information is described in Sections VI to XXV.

V1. Signature Page

An example format for the signature page is given as Figure 5 in Appendix A of
this document. The signature page indicates that the APCD has approved the plan, and
that the monitoring project agrees to collect all data according to the plan provisions. The
signature page should contain:

- The Company or Monitoring Organization Name

- The Project Name

- Space for Project Leader to Sign the plan, with job title and date
- Space for APCD to Sign the plan

(i.e., Air Pollution Control Division, Technical Services Program
representative, with date)

V11.Project Description

This section of the plan should include information developed for Sections | and
Il above. The company or agency, reason for monitoring, and parameters to be
monitored should be fully described. If the monitoring is being required because of
construction or modification of a facility, the facility should be described with enough
detail to perform credible dispersion modeling. The meteorological monitoring should be
described, including the height(s) at which parameters such as wind speed, wind
direction, and temperature are being measured. Include the reasons for conducting the
monitoring, and the anticipated use of the data. It is especially important to indicate
whether the meteorological data will be used for atmospheric dispersion modeling, and

11
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whether the project is addressing federal Prevention of Significant Deterioration
requirements. If monitoring is being done as a result of an APCD air pollution permit
requirement, the permit number and the permit provision requiring monitoring should be
cited.

The temporal period of the monitoring project (what time periods to monitor, and
for how long monitoring will be conducted), should also be described. The plan should
note that monitoring may occur for longer than planned if air pollution exceedances
occur, or if data quality and recovery goals are not met.

VIII. Site Description

This section re-iterates the items previously supplied to the APCD under Section
I11, Choosing the Monitoring Location. Ideally, APCD has already approved the
monitoring site(s) at this point. However, the items supplied under Section 111 need to be
included in the monitoring plan.

IX. Personnel Description

The project should describe how the work will be accomplished. This includes a
listing of any air monitoring firms and subcontractors, any laboratories involved, and who
will be the site operator for routine visits. The plan should also include the individuals
involved in quality assurance and auditing of the instrumentation. An organizational
chart of personnel and reporting relationships is also required. An example
organizational chart is shown as Figure 6 in Appendix A of this document. Any
specialized training or experience of project personnel should also be described.

X. Equipment Description

The equipment used for meteorological and air pollutant monitoring must be
described fully in the plan. Equipment descriptions must address the following items:

- All pollutant monitoring must be conducted using instruments that have EPA
reference or equivalence status.

- All measuring devices (e.g., thermometers, barometers, and flow transfer
standards) used to calibrate and audit the pollutant or meteorological monitoring
instruments must have traceability to the National Institute of Standards and
Technology (NIST).

- Meteorological equipment must meet specifications listed in the following
documents:

12



The EPA document, “Ambient Monitoring Guidelines for Prevention of
Significant Deterioration” (PSD), EPA-405/4-87-007, May 1987.

Web Address:
http://www.epa.gov/ttnamtil/archive/files/ambient/criteria/reldocs/4-87-007.pdf

The EPA document, “Meteorological Monitoring Guidance for Regulatory
Modeling Applications”, EPA-454/R-99-005, February 2000.

Web Address:

http://www.epa.gov/scram001/guidance/met/mmgrma.pdf

- Equipment must be listed in tables that show the manufacturer, model number,
instrument specifications, etc.

- Manufacturer’s specification sheets for all equipment must be provided.
These can be placed in an appendix to the plan.

- Auxiliary devices such as aspirators for temperature and relative humidity
sensors, and wind screens for precipitation buckets, must also be described.

- The data logger and site communications should be described. Include a chart
showing how all parameters will be recorded. (For example, delta temperature is
recorded to the nearest 0.01 degree C).

XI1. Meteorological Monitoring

The plan must fully describe all monitoring. Special considerations for
meteorological monitoring include:

- All meteorological parameters monitored must be listed in tables that detail how
the data acquisition system is scanning, processing, and recording data. The
tables must show the significant figures for the data (e.g., delta temperature is
reported to the nearest 0.01 degree C).

- Meteorological data must be reported for both 15-minute and one hour averaging
periods.

- Meteorological data must be reported in an electronic format, such as an excel
spreadsheet or comma-separated, columnar format. This may be any format that
is typically used by your organization. There should be an associated file that
explains the format. Additionally, the data must be processed into text strings
suitable for input into the Environmental Protection Agency’s Air Quality System
(AQS) format. Appendix E provides additional information regarding this format.

- Meteorological equipment must be calibrated at least two times per year.
Meteorological equipment must undergo an independent audit at least two times

13
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per year. APCD recommends that these be done in alternate quarters (calibrate in
quarters 1 and 3, audit in quarters 2 and 4), so that the meteorological instruments
are checked every three months.

- The plan should include standard operating procedures for installing, maintaining,
and calibrating meteorological equipment and recording data.

- For modeling use, meteorological data recovery must meet provisions of the EPA
document, “Meteorological Monitoring Guidance for Regulatory Modeling
Applications”, EPA-454/R-99-005, February 2000. This is 90% joint recovery for
all parameters, for each quarter monitored.

- Data must be processed in to joint frequency distributions of wind speed and
direction for each stability class. These distributions are prepared for each
quarter, and for the year. An example is given as Figure 8 of Appendix A. Joint
frequency distributions must be provided in electronic format, such as in a
spreadsheet.

XI11.Gaseous Monitoring

The plan must fully describe all monitoring. Special considerations for gaseous
monitoring include:

- All gaseous parameters monitored must be listed in tables that detail how the data
acquisition system is scanning, processing, and recording data. The tables must
show the significant figures for the data (i.e., ozone is reported to the nearest part-
per-billion).

- Gaseous data must be reported for one hour averaging periods. It is acceptable to
also include 15-minute periods, as this is being done for the meteorological data.

- Gaseous data must be reported in an electronic format, such as an excel
spreadsheet or comma-separated, columnar format. This may be any format that
is typically used by your organization. There should be an associated file that
explains the format. Additionally, the data must be processed into text strings
suitable for input into the Environmental Protection Agency’s Air Quality System
(AQS) format. Appendix E provides additional information regarding this format.

- Gaseous equipment must be calibrated at least once per quarter. Gaseous
equipment must undergo an independent audit every quarter.

- Sites monitoring under federal Prevention of Significant Deterioration (PSD)
regulations must participate in the National Precision and Audit Program (NPAP).
Contact EPA Region 8 for details. The monitoring plan must describe this
participation.

14



Gaseous data recovery must meet provisions of the EPA document, “Ambient
Monitoring Guidelines for Prevention of Significant Deterioration” (PSD), EPA-
405/4-87-007, May 1987. This is 80% recovery for all parameters, for each
quarter monitored.

For quarterly and annual reports, data must be summarized in a table that
compares it to the appropriate National Ambient Air Quality Standards
(NAAQS). For example, ozone data must list the five one-hour maxima for each
quarter and the five 8-hour maxima for each quarter. Carbon monoxide data must
include the five highest one-hour averages for the quarter and the five highest 8-
hour averages for the quarter. These tables should also list the dates and times
these maxima occurred. The annual summary report should include similar tables
for the monitoring year.

The plan should describe how NIST traceability is maintained for each gaseous
parameter. For ozone, the plan should detail traceability as described in the EPA
document, “Transfer Standards For The Calibration of Ambient Air Monitoring
Analyzers For Ozone”, Technical Assistance Document, EPA-454/B-10-001,
November, 2010. Web Address:
http://www.epa.gov/ttnamtil/files/ambient/gagc/OzoneTransferStandardGuidance
.pdf

An annual comparison of the project’s primary ozone standard to the EPA
regional standard reference photometer must be conducted.

The plan must describe procedures for midnight zero and span checks, and
precision checks, for all gaseous instrumentation.

The plan should include standard operating procedures for installing, maintaining,
and calibrating monitors and recording data.

X111, Continuous Monitoring of Particulate

Matter (PM, s and PMyg)

The plan must fully describe all monitoring. Special considerations for

continuous monitoring of particulate matter 2.5 microns or less in diameter (PM,s) and
particulate matter 10 microns or less in diameter (PMo) include:

All continuous particulate parameters monitored must be listed in tables that
detail how the data acquisition system is scanning, processing, and recording data.
The tables must show the significant figures for the data (e.g., PMig
concentrations are reported to the nearest 0.1 ug/m?®).

15
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Continuous particulate matter data must be reported for one hour and 24-hour
averaging periods. It is acceptable to also include 15-minute periods, to be
compared with the 15-minute meteorological data.

Continuous particulate matter data must be reported in an electronic format, such
as an excel spreadsheet or comma-separated, columnar format. This may be any
format that is typically used by your organization. There should be an associated
file that explains the format. Additionally, the data must be processed into text
strings suitable for input into the Environmental Protection Agency’s Air Quality
System (AQS) format. Appendix E provides additional information regarding
this format.

This instrument output file must also be provided in an electronic format, such as
an excel spreadsheet or comma-separated, columnar format. For continuous
particulate monitors, the electronic format must include all parameters tracked by
the instrument. (For example, the Beta Attenuation Monitor (BAM) tracks the
status of various data invalidation flags each hour).

All particulate monitoring equipment must be calibrated at least once per quarter.
Particulate monitoring equipment must undergo an independent audit every
quarter.

Sites monitoring under federal Prevention of Significant Deterioration (PSD)
regulations must participate in the National Precision and Audit Program (NPAP).
Contact EPA Region 8 for details. The monitoring plan must describe this
participation.

Continuous particulate matter data recovery must meet provisions of the EPA
document, “Ambient Monitoring Guidelines for Prevention of Significant
Deterioration” (PSD), EPA-405/4-87-007, May 1987. This is 80% recovery for all
parameters, for each quarter monitored.

For quarterly and annual reports, data must be summarized in a table that
compares it to the appropriate National Ambient Air Quality Standards
(NAAQS). One-hour maxima should also be listed for all continuously-
monitored pollutants. For example, continuous PMj data must list the five one-
hour maxima for each quarter and the five 24-hour average maxima for each
quarter. The quarterly mean concentration must also be included. These tables
should also list the dates and times these maxima occurred. The annual summary
report should include similar tables for the monitoring year.

The plan should describe how NIST traceability is maintained for each important
parameter tracked by the continuous particulate monitoring instrument. For
example, the plan should detail traceability for instrument flow rate, temperature,
and pressure.
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The plan should indicate whether the instrument is reporting data based on flow
rates corrected to “actual” or “standard” temperature and pressure conditions.
PMjo should be reported in standard temperature and pressure conditions, while
PM s is reported through calculation at “actual” temperature and pressure
conditions.

The plan should describe how flow rates are checked (in many cases, a monthly
instrument flow check is required by EPA).

The plan should describe required maintenance checks for these instruments.

The plan should include standard operating procedures for installing, maintaining,
and calibrating samplers and collecting data.

XI1V. Filter-Based Sampling of Particulate

Matter (PM, s and PM,)

The plan must fully describe all monitoring. Special considerations for filter-

based sampling of particulate matter 2.5 microns or less in diameter (PM,s) and
particulate matter 10 microns or less in diameter (PMyg) include:

All filter-based particulate samplers must be listed in tables that list the sampler
used and its performance specifications. The plan must include standard
operating procedures for filter installation, filter removal, and filter transport to
the laboratory. There must also be a standard operating procedure for all
laboratory weighing and chemical analyses. For low-volume samplers, the filters
must be transported under temperature-controlled conditions (with ice substitute
like U-tek or Blue Ice and maximum / minimum thermometers), as described in
the PM 5 procedures. (Low-volume PMyy filters must be transported under the
same conditions as those required for PM; s filters).

Filter-based particulate matter data must be reported for 24 hour averaging
periods. The sampling frequency must be included in the plan, for APCD
approval. Sample dates should follow the nation-wide sampling schedule. The
schedule is generally placed on the EPA web site at:
http://www.epa.gov/ttnamtil/calendar.html

This schedule may also obtained by contacting APCD.

Filter-based particulate matter data must be reported in an electronic format, such
as an excel spreadsheet or comma-separated, columnar format. This may be any
format that is typically used by your organization. There should be an associated
file that explains the format. Additionally, the data must be processed into text

strings suitable for input into the Environmental Protection Agency’s Air Quality

17
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System (AQS) format. Appendix E provides additional information regarding
this format.

All particulate monitoring equipment must be calibrated at least once per quarter.
Particulate monitoring equipment must undergo an independent audit every
quarter.

Sites monitoring under federal Prevention of Significant Deterioration (PSD)
regulations must participate in the National Precision and Audit Program (NPAP).
Contact EPA Region 8 for details. The monitoring plan must describe this
participation.

All particulate matter data recovery must meet provisions of the EPA document,
“Ambient Monitoring Guidelines for Prevention of Significant Deterioration”
(PSD), EPA-405/4-87-007, May 1987. This is 80% recovery for all parameters,
for each quarter monitored.

For quarterly and annual reports, data must be summarized in a table that
compares it to the appropriate National Ambient Air Quality Standards
(NAAQS). For example, PM; data must list the five 24-hour maxima for each
quarter. The quarterly mean concentration must also be included. These tables
should also list the dates and times these maxima occurred. The annual summary
report should include similar tables for the monitoring year.

The plan should describe how NIST traceability is maintained for each important
parameter tracked by the filter-based particulate monitoring instrument. For
example, the plan should detail traceability for instrument flow rate, temperature,
and pressure.

The plan should indicate whether the instrument is reporting data based on flow
rates corrected to “actual” or “standard” temperature and pressure conditions.
PMjo should be reported in standard temperature and pressure conditions, while
PM3 s is reported through calculation at “actual” temperature and pressure
conditions.

The plan should describe how flow rates are checked (in many cases, a monthly
instrument flow check is required by EPA).

The plan should describe required maintenance checks for these instruments.

The plan should include standard operating procedures for installing, maintaining,
and calibrating samplers and collecting samples.
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XV. Air Toxics

For projects that are monitoring toxic air pollutants, there are some additional

considerations. Plans for air toxics monitoring should include the following items.

Air Monitoring should use approved EPA methodologies. Many of these
methods can be found in two EPA documents:

Compendium of Methods for the Determination of Inorganic Compounds in
Ambient Air, United States Environmental Protection Agency, Washington, DC
20460, Office of Research and Development, EPA/625/R-96/010a, June 1999.

Web Address: http://www.epa.gov/ttnamtil/files/ambient/inorganic/iocompen.pdf

Compendium of Methods for the Determination of Toxic Organic Compounds in
Ambient Air - Second Edition, United States Environmental Protection Agency,
Center for Environmental Research Information, EPA/625/R-96/010b, January
1999.

Web Address: http://www.epa.gov/ttnamtil/files/ambient/airtox/tocomp99.pdf

The plan should include standard operating procedures for installing, maintaining,
and calibrating samplers and collecting samples.

The plan should describe chain-of-custody for samples that are transported to
the laboratory.

Standard operating procedures for all laboratory analyses should be included.
These should provide for quality assurance samples such as blanks, duplicates,
and spikes. Detection limits must be determined for all analytes.

The plan should provide for quarterly audits and calibrations of the air toxics
sampling equipment.

The plan should indicate what levels of concern will be used to analyze
the results.

California EPA standards, http://www.arb.ca.gov/toxics/cattable.htm ) and the

Agency for Toxic Substances and Disease Registry Minimal Risk Levels
http://www.atsdr.cdc.gov/mrls/index.asp ,
have been used for these projects.
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XVI. Calibrations of Equipment

The following considerations must be addressed in the sampling plan.

- Calibrations for all air pollution measurement equipment must be conducted at
least once per quarter. The plan should provide for calibrations after equipment
replacement or after significant maintenance /repair. The plan must include
standard operating procedures that describe the calibration methods.

- Calibrations for all meteorological monitoring equipment must be conducted at
least twice per year. The plan should provide for calibrations after equipment
replacement or after significant maintenance /repair. The plan must include
standard operating procedures that describe the calibration methods.

- The standard operating procedures should include examples of the data sheets
used for recording the calibrations for each different piece of equipment.

XVII. Audits of Equipment

The following considerations must be addressed in the sampling plan.

- Audits for all air pollution measurement equipment must be conducted at least
once per quarter. The audits must be conducted by an individual who is not
involved in day-to-day project operations. The audit must use equipment that is
independent of that used for the calibrations. The plan must include standard
operating procedures that describe the audit methods.

- Sites monitoring under federal Prevention of Significant Deterioration (PSD)
regulations must participate in the National Precision and Audit Program (NPAP).
Contact EPA Region 8 for details. The monitoring plan must describe this
participation.

- Audits for all meteorological monitoring equipment must be conducted at least
twice per year. The audits must be conducted by an individual who is not
involved in day-to-day project operations. The audit must use equipment that is
independent of that used for the calibrations. The plan must include standard
operating procedures that describe the audit methods.

- For meteorological equipment, the APCD recommends that calibrations and
audits occur in alternate quarters. For example, calibrate during quarters 1 and 3,
and audit during quarters 2 and 4. This provides for a check of the equipment
during each quarter. It reduces data loss by catching malfunctions more quickly
than checks conducted on a six-month frequency.
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- The standard operating procedures should include examples of the data sheets
used for recording the audits of each different piece of equipment.

XVIII. Data Recording System

The plan should state which data-logging system is being used, and provide a
specification sheet for the system in the equipment specification sheet appendix . The
following items should also be addressed in the plan.

- The plan should include a table listing each parameter the logger records, the units
data are recorded in, and the significant figures used (e.g., delta temperature is
recorded to the nearest 0.01 degree Celsius).

- Examples of the calculations for certain parameters, such as vector wind
direction, should be given.

- The system should record meteorological parameters in both 15-minute and one-
hour averaging periods.

- Wind gust data should also be archived. Wind gusts should be reported as a “3-
second peak” for each 15-minute period, computed in the same manner used by
the National Weather Service:
(http://www.weather.gov/ops2/Surface/documents/IFWS_BelfordWS_compariso
n.pdf ). Figure 10 in Appendix A is a copy of this National Weather Service
document.

- The data downloading, backup and storage must also be described. Any remote
queries or downloading of data should also be discussed.

- The procedures for rounding or truncating data at a certain decimal place must be
described. (For example, ozone readings are truncated at the parts per billion
level). Consult the appendices of 40 Code of Federal Regulations 50 for a
description of how to handle each air pollutant, as the rules vary.

XIX. Data Review and Quality Assurance

The plan should detail the data review process, from raw to finished data.
Screenings for data should be described. Minimum requirements for quality-assured data
should be developed (i.e., data is bracketed by passing calibrations or audits, daily spans
are present, etc). The electronic reporting formats for data should indicate when data has
been invalidated. The quarterly project reports should include the reasons for any data
invalidation that occurred.
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XX. Standard Operating Procedures

The plan must include standard operating procedures. Each standard operating
procedure should include samples of any data sheets used. Standard operating
procedures should be developed for the following activities:

- Weekly inspection/ maintenance visits for meteorological and continuous air
monitoring equipment.

- Filter change-outs for particulate matter samplers. Include filter transport to the
laboratory.

- Calibrations of all equipment.
- Audits of all equipment.

- All analyses conducted in the laboratory (filter weighing, chemical analysis of
samples, etc).

- Data review

XXI. Equipment Specification Sheet Appendix

The plan should have an appendix with copies of manufacturer’s specification
sheets for each piece of meteorological and air pollution measurement equipment
used. Auxiliary equipment, such as temperature sensor aspirators and precipitation
wind screens, should also be covered.

XXII. Immediate Reporting of Values Greater
than 90% of the Applicable National Ambient
Air Quality Standard

All monitoring plans must contain provisions for immediate reporting of
monitored values at 90% or greater of the appropriate National Ambient Air Quality
Standard (NAAQS). For example, the PMy standard for a 24-hour period is 150 ug/m®.
Therefore, the plan must contain a provision that all measured PM3, concentrations at 135
ug/m? or greater be reported to the APCD within 72 hours of their discovery.

The high pollutant value report should be sent by email to the APCD contact for
the air monitoring project. The report should list the high value, as well as all 15-minute
and hourly meteorological data collected during the period of high concentrations. The
report should mention all routine and any unusual site activities occurring during the
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period of interest. If possible, the site should try and obtain photographic evidence of the
atmospheric conditions during the period of interest. For example, if smoke intrusion
from a nearby forest fire is occurring, the event should be documented by photographs.

XXI11. Additional Requirements

In some cases, the APCD may have additional requirements for specific
monitoring projects. For example, we have required that monitoring projects provide a
real-time data link that allows the APCD to instantly access project data. This is done
because the data is needed for use in our required air pollution level forecasting. The
means the project will use to address any additional requirements from the APCD should
be described in the plan.

XXIV. Quarterly Reports

The majority of ambient monitoring projects report data to the APCD on a
quarterly basis. The report may either be based on a calendar year quarter (April,
May, June), or a project-specific quarter (May, June, July). Reports are generally due
to APCD 45 days after the end of the monitoring quarter. The project should send
two electronic copies of the report, and two copies of the associated data disks. Hard
copies of the report may also be included. If a hard copy is not sent, the APCD will
print one for our records, using the electronic copy.

The quarterly report should contain:

- All meteorological data, in electronic format, for both 15-minute and
one-hour intervals. This may be any format that is typically used by your
organization. There should be an associated file that explains the format.
- All air pollutant data, in electronic format.

- Records of all quarterly calibrations.

- Records of all instrument audits.

- Records of precision tests (if required for the project).

- NIST-traceability records for all measurement standards used.

- Calculated percentage data recovery for all parameters monitored.

- The highest 5 values for each pollutant’s National Ambient Air Quality

Standards averaging periods. The highest 5 one-hour values for all
continuously-monitored pollutants.
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- Copies of any notices of any readings greater than 90 % of the NAAQS,

sent to the APCD during the monitoring quarter.

- Records of weekly site visits.

- Data Sheets for particulate sampler filter installation and removal.

- Chain-of-Custody for samples mailed to a laboratory.

- Laboratory results, and associated laboratory quality assurance checks.

- Spreadsheet or other format, showing how filter particulate concentrations

are calculated.

- Joint Frequency Distribution of Wind Speed and Direction, by stability

class, for each level of winds monitored (e.g., 10 meter
level, 30 meter level, 60 meter level, etc).

- A report narrative, in electronic format.

XXV. Annual Reports

The annual report should be a brief summary, on an annual basis, of the data
provided in the quarterly reports. Reports are generally due to APCD 45 days after
the end of the monitoring year. The project should send two electronic copies of the
report, and two copies of the associated data disks. Hard copies of the report may
also be included. If a hard copy is not sent, the APCD will print one for our records,
using the electronic copy.

The annual report should contain:

All meteorological data, in electronic format, for both 15-minute and
one-hour intervals, for the full year. All meteorological data must be
reported in an electronic format, such as an excel spreadsheet or
comma-separated, columnar format. This may be any format that is
typically used by your organization. There should be an associated file
that explains the format.

Additionally, the data must be processed into text strings suitable for
input into the Environmental Protection Agency’s Air Quality System
(AQS) format. Appendix E provides additional information regarding
this format. AQS text strings are provided at the end of the monitoring
year, after APCD and the monitoring organization agree that all data
are finalized.
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- All air pollutant data, in electronic format, for the full year. All
pollutant data must be reported in an electronic format, such as an
excel spreadsheet or comma-separated, columnar format. This may be
any format that is typically used by your organization. There should
be an associated file that explains the format. Additionally, the data
must be processed into text strings suitable for input into the
Environmental Protection Agency’s Air Quality System (AQS) format.
Appendix E provides additional information regarding this format.

- AQS data format for each parameter of meteorological and air
pollutant data.

- Calculated annual percentage data recovery for all parameters
monitored.

- The highest 5 values for each pollutant’s National Ambient Air
Quality Standards averaging periods, for the monitoring year. This
would be the highest 5 one-hour values for all continuously-monitored
pollutants, along with other averaging periods applicable to that
pollutant (e.g. five highest 8-hour values for carbon monoxide). For
filter-based measurements, list the five highest 24-hour values.

- Joint Frequency Distribution of Wind Speed and Direction, by
stability class, for each level of winds monitored (e.g., 10 meter level,
30 meter level, 60 meter level, etc). This is one frequency distribution
for the entire year.

- A report narrative, in electronic format.

XXVI. Report Review by APCD

The APCD will review each report submitted, and send a letter with any
comments and questions. After these are addressed, the APCD will approve,
disapprove, or partially approve the report. It should be noted that data cannot be
used for meteorological modeling, determination of pollutant levels, or satisfaction of
permit monitoring requirements, unless it is approved by APCD.
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Appendix A

Example Figures for Reporting Formats
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Figure 1

Minimum Contents of a Monitoring Plan, PSD
Format

Table 1 from the EPA document, “Ambient Monitoring Guidelines for Prevention of
Significant Deterioration (PSD), EPA-405/4-87-007, May 1987.

PSD Guidelines Document web address:
http://www.epa.gov/ttnamtil/archive/files/ambient/criteria/reldocs/4-87-007.pdf
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11.

III.

Iv.

VI.

TABLE 1. MINIMUM CONTENTS OF A MONITORING PLAN

SOURCE ENVIRONMENT DESCRIPTION (within 2 km of source)

o topographical description

land-use description

o topographical map of source and environs (including location of
existing stationary sources, roadways, and monitoring sites)

o climatological description

o quarterly wind roses (from meteorological data collected at the
source or other representative meteorological data)

o

SAMPLING PROGRAM DESCRIPTION

o time period for which the pollutant(s) will be measured

o rationale for location of monitors (include modeling results and
analysis of existing soures in the area) :

o rationale for joint utilization of monitoring network by other

PSD sources

MONITOR SITE DESCRIPTION

Universal Transverse Mercator (UTM) coordinates.
height of sampler (air intake) above ground

. distance from obstructions and heights of obstructions

distance from other sources (stationary and mobile)
photographs of each site (five photos: one in each cardinal direc-
tion looking out from each existing sampler or where a future ‘

- sampler will be located, and one closeup of each existing sampler
or where a future sampler will be located. Ground cover should be
included in the closeup photograph.)

Oo0oo0oo

MONITOR DESCRIPTION

o name of manufacturer

"o description of.calibration system to be used

o type of flow control and flow recorder

DATA REPORTING

o format of data submission
o frequency of datq reporting

QUALITY ASSURANCE PROGRAM

calibration frequency

independent audit program

internal quality control procedures

data precision and accuracy calculation procedures

O 00 o
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Figure 2

Minimum Contents of a Monitoring Plan,
QA/R-5 Format

The EPA document, “EPA Requirements for Quality Assurance Project Plans”, EPA
QA/R-5, EPA/240/B-01/003, March 2001, gives project elements required in a
monitoring plan. A companion document, “EPA Guidance for Quality Assurance Project
Plans”, EPA QA/G-5, EPA/240/R-02/009, December 2002, gives more details.

Table 1 of EPA QA/G-5 summarizes these elements, and is reproduced below.

QA/R-5 EPA Requirements for Quality Assurance Project Plans web address:
http://www.epa.gov/quality/qs-docs/r5-final.pdf

QA/G-5 EPA Guidance for Quality Assurance Project Plans web address:
http://www.epa.gov/quality/gs-docs/g5-final.pdf
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CHAPTER 2

QA PROJECT PLAN ELEMENTS

QA Project Plan specifications are detailed in EPA’s Quality Manual and in EPA
Requirements for QA Project Plans (QA/R-5) (EPA, 2001a). These documents describe the QA
Project Plan as divided into four basic element groups covering project management, data generation
and acquisition, assessment and oversight, and data validation and usability activities. Each element
group is subsequently divided into elements covering different topics; there are 24 elements (Table 1).
Not all elements will pertain to every project. In addition, the extent or level of detail written in the QA
Project Plan for each element will depend on the type of project, the data to be obtained, the decisions
to be made, and the consequences of potential decision. errors. For example, for a modeling project or
a project using existing information, the elements concerning collecting samples may not pertain. For a
basic research project, complete information for many elements may not be available at the start of the
project and the plan will be revised as needed.

Table 1. List of QA Project Plan Elements

Group A. Project Management Group B. Data Generation and Group C. Assessment and Oversight
Acquisition
Al Title and Approval Sheet B1 Sampling Process Design C1 Assessments and Response
(Experimental Design) Actions
A2 Table of Contents B2 Sampling Methods C2 ' Reports to Management
A3 Distribution List B3 Sample Handling and Custody
A4 Project/Task Organization B4 Analytical Methods Group D. Data Validation and Usability
A5 Problem Definition and B5 Quality Control D1 Data Review, Verification, and
Background Validation
A6 Project/Task Description B6 Instrument/Equipment Testing, D2 Verification and Validation
Inspection, and Maintenance Methods
A7 Quality Objectives and B7 Instrument/Equipment D3 Reconciliation with User
Criteria Calibration and Frequency Requirements
A8 Special Training/ B8 Inspection/Acceptance of
Certifications Supplies and Consumables
A9 Documentation and Records B9 Non-direct Measurements
B10 Data Management h

It is not necessary to follow the sequence of elements listed herein. However, some
organizations may choose to mandate this format.

EPA QA/G-5

11

Final
December 2002

30



Figure 3

Example of Document Control Format

Project #/Name
Revision No.
Date
Page  of

This figure is taken from Figure 2 in the document, “EPA Guidance for Quality
Assurance Project Plans”, EPA QA/G-5, EPA/240/R-02/009, December 2002.

QA/G-5 EPA Guidance for Quality Assurance Project Plans web address:
http://www.epa.gov/quality/gs-docs/g5-final.pdf
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Figure 4

Minimum Meteorological Parameters for
Monitoring

Meteorological Monitoring

The specifications of the meteorological tower and sensors should follow the recommendations in the

most recent version of “Meteorological Monitoring Guidance for Regulatory Modeling Applications”
(currently EPA-454/R-99-005, February 2000).

For sources with mainly low-level releases, a 10-meter meteorological tower is sufficient. For a source
with elevated and low-level releases, a taller meteorological tower may be necessary with additional
data levels.

Meteorological instrumentation and measurements for a 10-meter meteorological tower:
e Wind speed, scalar mean (10m)

Wind direction, scalar mean or unit vector, and sigma-theta (10m)

Wind gust measurements (10m)

Temperature difference between 10m and 2m w/matched aspirated radiation shields

Temperature at 2m

Solar radiation

Precipitat