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4.0 Project/Task Organization 
 
Since the early 1970s, the Air Pollutant Monitoring Program (APMP) has been committed to monitoring the 
ŀƛǊ ǉǳŀƭƛǘȅ ƻŦ ²ȅƻƳƛƴƎ ǿƛǘƘ ǘƘŜ Ǝƻŀƭ ƻŦ ǇǊƻǘŜŎǘƛƴƎΣ ŎƻƴǎŜǊǾƛƴƎΣ ŀƴŘ ŜƴƘŀƴŎƛƴƎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ²ȅƻƳƛƴƎΩǎ 
environment for the benefit of current and future generations. The APMP provides the WDEQ-AQD with 
valuable information that allows for determination of future policy considerations. 
 
The WDEQ-AQD plans, operates, and maintains a number of different types of ambient monitoring 
stations, including National Core (NCore), State and Local Air Monitoring Stations (SLAMS), Special 
Purpose Monitoring Stations (SPMS), Interagency Monitoring of Protected Visual Environment (IMPROVE) 
monitoring stations, and Industrial Monitoring Stations (IMS). 
 
The SLAMS are sited in populated areas to monitor public health and demonstrate compliance with the 
National Ambient Air Quality Standards (NAAQS) but may serve other purposes, such as: 
 

 Providing air pollution data to the general public in a timely manner 
 Supporting compliance with air quality standards and emissions strategy development 
 Supporting air pollution research studies 

 
The SPMS collectively have multiple objectives. These objectives include: 
 

 Providing air pollution data to the general public in a timely manner 
 Monitoring public health 
 Investigating pollutant concentrations downwind of sources 
 Determining background pollutant concentrations 

 
Since 2011, the WDEQ-AQD has operated a fleet of mobile monitoring stations όάƳƻōƛƭŜ ǎǘŀǘƛƻƴǎέύ to 
investigate questions or concerns about air quality on a short-term basis (typically one year). 
Additionally, the WDEQ-AQD administers an NCore station as part of the national network to evaluate 
long-term trends in air quality. The IMS are independently operated stations that meet the requirements 
of their permits. Although WDEQ-AQD has oversight authority for the permit-required monitoring 
networks, the IMS operate as independent Primary Quality Assurance Organizations (PQAOs) under 
separate AQD and EPA approved QAPPs. IMPROVE monitoring stations are also independently operated, 
where AQD funds the operations and analysis through EPA Grants. 
 
The WDEQ-AQD is committed to quality and the implementation of the procedures and practices found in 
this QAPP. Quality assurance (QA) is an integrated system of management activities involving planning, 
implementation, assessment, reporting, and quality improvement to ensure that a process, item, or 
service is of the type and quality needed and as expected. Quality control (QC) is the overall system of 
technical activities that measures the attributes and performance of a process, item, or service against 
defined standards to verify that they meet the stated requirements established by the customer. The QC 
system includes the operational techniques and activities that are used to fulfill requirements for quality. 
 
Quality control is largely implemented through the QAPP and the Standard Operating Procedures (SOPs). 
Each instrument in the various monitoring programs has unique requirements, statutory standards, and 
support equipment that must be in place in order for the instrumentation to be operated according to the 
guidelines, rules, and policies that must be followed. This QAPP incorporates the unique qualities that are 
specific to Particulate Matter (PM) for the WDEQ-AQD programs. 
 
Implementation of the WDEQ-AQD monitoring program requires an investment by the entire 
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management team all the way to the Air Pollution Monitoring Program Manager. WDEQ-AQD 
management recognizes and accepts this responsibility to identify the QA requirements that will meet the 
needs and expectations of the monitoring program. Any worthwhile monitoring program focuses on 
preventing quality problems. 
 
Since the WDEQ-AQD has an overarching Quality Management Plan (QMP) in place, this and all QAPPs will 
be mandated by the WDEQ-AQD QMP. The QMP describes the quality system in terms of the 
organizational structure, functional responsibilities of management and staff, lines of authority, and 
required interfaces for those planning, implementing, assessing, and reporting activities involving 
environmental data operations. 
 
The following subsections describe the project participants and roles and responsibilities of each 
participant. Figure 1, which is in the last portion of this section, illustrates that management structure. 
 

4.1  Air Pollutant Monitoring Program Manager 
 
The APMP Manager has overall responsibility for managing the AQD according to WDEQ-AQD policy. The 
direct responsibility for assuring data quality rests with line management. Ultimately, the APMP Manager 
is responsible for establishing QA policy and for resolving QA issues identified through the QA program. 
 
Major QA related responsibilities of the APMP Manager include: 
 

 Participating in the budget and planning processes. 
 Assuring that the WDEQ-AQD develops and maintains a current and germane quality system. 
 Assuring that the WDEQ-AQD develops and maintains current QAPPs. 
 Assuring adherence to the QA documents by staff and, where appropriate, other extramural 

cooperators establishing policies to ensure that QA requirements are incorporated in all 
environmental data operations. 

 Maintaining an active line of communication with the APMP Supervisor, QA Coordinator, and 
Project Managers conducting management systems reviews. 

 
The WDEQ-AQD APMP Manager delegates the responsibility of QA development and implementation in 
accordance with WDEQ-AQD policies. Oversight of the WDEQ-AQD's QA program is delegated to the 
Quality Assurance Coordinator. 
 

4.2 Air Pollutant Monitoring Program Supervisor 
 
The WDEQ-AQD APMP Supervisor is the delegated manager of the routine monitoring programs, which 
includes the QA/QC activities that are implemented as part of normal data collection activities. 
 
Responsibilities of the APMP Supervisor include: 

 
 Communicating with EPA Project Officers and QA Personnel regarding sampling and quality 

assurance activities. 
 Understanding EPA monitoring and QA regulations and guidance to ensure subordinates 

understand and follow the regulations and guidance. 
 Understanding the WDEQ-AQD's QA policy and ensuring subordinates do as well. 
 Understanding and ensuring adherence to the QAPP. 
 Reviewing acquisition packages (contracts, grants, cooperative agreements, and interagency 

agreements) to determine the necessary QA requirements. 
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 Developing budgets and providing program costs necessary for EPA allocation activities. 
 Ensuring that all personnel involved in environmental data collection have access to any training 

or QA information needed to be knowledgeable in QA requirements, protocols, and technology. 
 Certifying to EPA that data are true, correct, and reported to EPA per Title 40 Code of Federal 

Regulations (CFR) Part 58.151. 
 

4.3 Quality Assurance Coordinator 
 
The QA Coordinator is the delegated manager of the WDEQ-AQD's QA Program. The QA Coordinator has 
direct access to the Administrator, APMP Manager and APMP Supervisor on all matters pertaining to QA. 
The QA /ƻƻǊŘƛƴŀǘƻǊΩǎ main responsibility is QA oversight and ensuring that all personnel understand the 
WDEQ-AQD's QA policy and all pertinent EPA QA policies and regulations specific to the APMP. The QA 
Coordinator provides technical support and reviews and approves QA products. Responsibilities include: 
 

 Developing and interpreting WDEQ-AQD QA policy and revising it as necessary. 
 Developing a QA Annual Report for the Administrator. 
 Assisting Monitoring Specialists and Project Managers in developing QA documentation and in 

providing answers to technical questions. 
 Ensuring that all personnel involved in environmental data operations have access to any 

training or QA information needed to be knowledgeable in QA requirements, protocols, and 
technology. 

 Ensuring that environmental data operations are covered by appropriate QA planning 
documentation (e.g., QAPPs, data quality objectives, etc.). 

 Ensuring that reviews, assessments, performance evaluations, and audits are scheduled and 
completed and, if needed, conducting or participating in QA activities. 

 Tracking the QA/QC status of all programs. 
 Recommending required management-level corrective actions. 
 Serving as the program's QA liaison with EPA Regional QA Managers or QA Officers and the 

Regional Project Officer. 
 Uploads Quality Assurance data to 9t!Ωǎ AQS System. 

 
The QA Coordinator has the authority to carry out these responsibilities and to bring to the attention of 
the APMP Manager any issues associated with these responsibilities. The QA Coordinator either performs 
or delegates the responsibility of QA development and implementation. 
 

4.4 Project Manager 
 
Project Managers are responsible for project coordination; oversight of contractor activities; maintaining 
the official, approved QAPP; and QAPP distribution. Responsibilities include: 
 

 Ensuring the day-to-day operation and upkeep of all monitors are maintained. 
 Overseeing data processing, reporting, and assuring data collection are performed in a timely 

fashion. 
 Understanding EPA monitoring, QA regulations and guidance, and ensuring contractors, 

Monitoring Specialist and Site Operators understand and follow those standards. 
 Understanding WDEQ-AQD QA policy and ensuring subordinates understand and follow the 

policy. 
 Understanding and ensuring adherence to the QAPP as it relates to program support activities. 
 Participating in the development of data quality requirements with the appropriate QA staff. 
 Writing and modifying QAPPs and SOPs. 
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 Verifying that all required QA activities were performed, and quality standards were met as 
required in the QAPP. 
 

4.5 Monitoring Specialist 
 
The field personnel, either WDEQ-AQD or contractor, are responsible for carrying out required tasks and 
ensuring the data quality results of the tasks by adhering to the guidance and protocols specified by the 
QAPP and SOPs for the field activities. Responsibilities include: 

 
 Change PM filters (gravimetric and speciation) on the filter-based instruments (weekly or as 

needed). 
 Participating in the implementation of standards, as laid out in the QAPP. 
 Keeping up-to-date in training and certification activities. 
 Verifying that all required QA activities are performed, and quality standards are met (as 

required by the QAPP). 
 Following manufacturer specifications for any equipment used. 
 Documenting deviations from established procedures and methods. 
 Thoroughly document and keep all routine maintenance activities performed at the stations all 

problems and report corrective actions to the Site Operator and Project Manager. 
 Preparing and delivering reports to the Project Manager. 
 Reviewing data and assessing and reporting on data quality. 

 

4.6 Site Operator 
 
For the Particulate Matter network, the Site Operators visit the monitoring station once a month. The Site 
Operators role is to do the routine maintenance on the monitoring station and instrumentation. For the 
purpose of this PM QAPP, either WDEQ-AQD Specialists or contractors can perform the duties of Site 
Operator. Responsibilities include: 

 
 Change PM filters (gravimetric and speciation) on the filter-based instruments (weekly or as 

needed). 
 Perform unexpected tasks such as run a manual calibration (if necessary after a repair). 
 Replace electronic or pneumatic components at the direction of a Monitoring Specialist. 
 Reporting all problems and corrective actions to the Contractor, Monitoring Specialist or Project 

Manager. 
 Thoroughly documents all activities performed at a station and reports activities and results to 

Project Manager. 
 Reviewing data and assessing and reporting on data quality. 

 

4.7 Data Manager 
 
The Data Manager reports to the APMP Manager and is in charge of the WyVisNet website and the 
AirVision data management system, which runs WyVisNet. Responsibilities include: 

 
 The Data Manager is in charge of uploading data to 9t!Ωǎ Air Quality System (AQS), which is the 

National database for all air pollution and meteorological data. 
 Ensures data are moved to/from the IMPACT system, AirVision, and shared drives per our WDEQ 

Records Management Plan. 
 Performs data queries within the central database in Cheyenne headquarters. 
 Works with the vendors that supply and maintain the WyVisNet software system. 
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 Performs data analyses as described in Sections 22 and 23 of this QAPP. 
 Programs AirVision to produce monthly and quarterly reports for project manager review. 

 
Please note that an annual review of the QAPP will be performed and, if no changes are needed, the 
WDEQ-AQD will document that no changes were necessary. If changes are required, revised pages with the 
revisions will be inserted/changed, revisions will be tracked, and a new revision number will be assigned 
to the document. 
 

4.8 Data Validator 
 
For AQD operated PM stations, the Data Validator is responsible for data validation and reporting. The 
validator may hold other duties in the APMP but may not be the Specialist or Project Manager of the PM 
station that produces the data they are validating. 

 
 The Data Validator performs daily validation (on business days) of AQD operating stations in the 

AirVision software. 
 

ω The Data Validator communicates with the Project Manager and Monitoring Specialist if the 
data shows an operational issue at a monitor. 

Figure 1, on the next page, illustrates the organization structure for the WDEQ-AQD. For a list of 
project participants, please see Appendix B. 
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Figure 1.  WDEQ-AQD Organizational Chart 



WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Section 5 
Page 16 of 193  

5.0 Problem Definition/Background 
 
This QAPP pertains strictly to the collection and analysis of Particulate Matter (PM) operated by the 
WDEQ-AQD and its contractors and details the methodologies to establish precise and accurate 
measurements at the stations that are operated within the State, regardless of the type of monitoring 
that is performed. The objective of the PM monitoring network is to provide the necessary information 
for developing a representative air quality data set capable of determining whether the National and 
State of Wyoming air quality standards for PM are being exceeded and delineating differences among 
geographical and climatological regions. The monitored data are used to characterize and monitor trends 
in air quality and ensure compliance to air quality standards, and may be used for national health 
assessments, model evaluations, and comparison with other ambient air monitoring data. 
 
Historically, in July 1997, EPA completed its review of evidence on exposure to ambient fine particulates 
and revised the Particulate Matter ς aerodynamic range of less than 10 microns (PM10) National Ambient 
Air Quality Standard (NAAQS) by creating a PM ς aerodynamic range of less than 2.5 microns (PM2.5). EPA 
determined that the NAAQS would continue to focus on PM10, but also determined that the fine and 
coarse fractions of PM10 should be considered separately. In 2006, EPA revised the NAAQS for PM with 
the final standards addressing two (2) categories of PM emissions: PM10 and PM2.5.  
 
The procedures outlined in this QAPP have been developed to meet the goals and objectives of the 
WDEQ-AQD PM monitoring network. Revisions to the QAPP are made, as necessary, to reflect changes to 
the regulations or goals of the monitoring network. At a minimum, the QAPP is reviewed and revisions are 
made as necessary, generally on an annual basis. 
 
The background and rationale for the implementation of the PM2.5 and PM10 ambient air monitoring 
network can be found in the Federal Register1. In general, some of the findings are listed below: 

 
ǒ The characteristics, sources, and potential health effects of larger or "coarse" particles (from 2.5 

to 10 micrometers in diameter) and smaller or "fine" particles (smaller than 2.5 micrometers in 
diameter) are very different. 

ǒ Coarse particles come from sources such as windblown dust from the desert or agricultural 
fields and dust kicked up on unpaved roads from vehicle traffic. 

ǒ Fine particles (i.e., PM2.5) are generally emitted from activities such as industrial and residential 
combustion and from vehicle exhaust. Fine particles are also formed in the atmosphere from 
gases such as sulfur dioxide, nitrogen oxides, and volatile organic compounds that are emitted 
from combustion activities and then become particles as a result of chemical transformations in 
the air. 

ǒ Health effects from PM inhalation include premature death and increased hospital admissions 
and emergency room visits (primarily among the elderly and individuals with cardiopulmonary 
disease); increased respiratory symptoms and disease (among children and individuals with 
cardiopulmonary disease such as asthma); decreased lung function (particularly in children and 
individuals with asthma); and alterations in lung tissue and structure and in respiratory tract 
defense mechanisms. 

 
According to the WDEQ-AQD Annual Network Plan2, the WDEQ-AQD monitors for PM10 and PM2.5 at 
numerous stations in Wyoming. Please note that this QAPP only covers WDEQ-AQD monitored PM: the 
continuous Beta Attenuation Monitors (BAMs), the filter based Federal Reference Method (FRM) and the 
Chemical Speciation Network (CSN) filter-based instruments. It should be noted that the BAM is a Federal 
Equivalent Method (FEM). From the 24-hourly readings, daily values are estimated. These daily averages 
are ranked throughout the calendar year. The CSN samplers are neither FRM nor FEM instruments. The 



WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Section 5 
Page 17 of 193  

CSN samplers collect samples that are sent to a laboratory for chemical speciation to provide data that 
can be used for source apportionment. 

 

5.1 National and State of Wyoming Air Quality Standards 
 
The national primary and secondary ambient air quality standard for PM10 is 150 micrograms per cubic 
meter (µg/m3) 24-hour averaged concentration measured in ambient air. The primary ambient air quality 
standard for PM2.5 is 9.0 µg/m3 annual arithmetic mean concentration measured in ambient air and 35 
µg/m3 24-hour averaged concentration measured in ambient air. 
 
To comply with the 24-hour PM10 NAAQS, a monitor may only have one exceedance (a 24-hour average 
concentration greater than 150 µg/m3) per year on average over a three-year period. A design value of 
zero (0) means the station has not recorded any values over 150 µg/m3 during the three-year period. 
Wyoming also has an ambient air quality standard for PM10 in its State regulations. Compliance with the 
annual Wyoming Ambient Air Quality Standards (WAAQS) is determined by the three-year average of the 
annual mean. The three-year average of the mean must be below 50 µg/m3. 

 
For stations that monitor PM2.5, the primary annual NAAQS and WAAQS is attained when the three-year 
average does not exceed 9.0 µg/m3. The 24-hour PM2.5 NAAQS and WAAQS is 35 µg/m3. Compliance with 
this standard is determined from the 3-year average of the 98th percentile concentration. 
 
The WDEQ-!v5Ωǎ ŎǳǊǊŜƴǘ PM2.5 network uses a combination of Thermo Scientific Partisol 2000i FRM 
monitors (Partisol), Met One BAM models 1020 and 1022 FEM analyzers, the Met One SuperSASS, and the 
URG 3000N CSN instruments. The Partisol monitors are filter-based, meaning that filters capture PM2.5 on 
an EPA determined 1-in-3-day schedule; those filters are then shipped to a laboratory to be weighed; data 
from these monitors cannot be shared on a near-real time basis since it can take up to three (3) weeks to 
get filter weight results. The Partisols in WDEQ-!v5Ωǎ ƴŜǘǿƻǊƪ ǊŜǉǳƛǊŜ ŀ ²59v-AQD Monitoring Specialist 
or WDEQ-AQD Operator to collect filters and to visit the stations once a month to perform required 
maintenance. The BAMs are continuous (measuring concentrations each hour) and report data 
electronically to a database for further validation and can be shared with the public on a near-real time 
basis. The BAMs in WDEQ-!v5Ωǎ bŜǘǿƻǊƪ ǊŜquire a WDEQ-AQD Site Operator, WDEQ- AQD Monitoring 
Specialist or Contractor Monitoring Specialist to perform a monthly maintenance visit. The Met One Sass 
and URG 3000N are filter based instruments and require either a WDEQ-AQD Site Operator or WDEQ-AQD 
Monitoring Specialists to collect filters and a WDEQ-AQD Monitoring Specialist to visit the stations once a 
month to perform required maintenance. 
 
Figure 2 and Figure 3 below illustrate the WDEQ-AQD past and current PM monitoring stations. As shown 
in the maps, the PM air monitoring network covers the entire state. It should be noted that not every site 
measures continuous PM, filter-based monitors or CSN instruments. 
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Figure 2.  WDEQ-AQD PM10 Monitoring Site Locations from 1985-2025  
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Figure 3.  WDEQ-AQD PM2.5 Monitoring Site Locations from 1998-2025 

 

5.2 Supporting Documentation 
 
The information collected for this monitoring program will meet requirements, as found in the following 
documents: 
ǒ 40 CFR Part 58 Appendix A, Quality Assurance Requirements for Monitors Used in Evaluations of 

National Ambient Air Quality Standards.3 
ǒ 9t!Ωǎ Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II: Ambient 

Air Quality Monitoring Program, EPA-454/B-17-001, January 2017. 4 
ǒ Quality Assurance Guidance Document Quality Assurance Project Plan: PM2.5 Chemical 

Speciation Sampling at Trends, NCore, Supplemental and Tribal Sites EPA-454/B-12-003 June 
20125 

ǒ U.S. EPA (1997a) National Ambient Air Quality Standard for Particulate Matter ς Final Rule 40 
CFR Part 50. Federal Register 62(138): 38651-38760. July 18, 2011.6 

ǒ Wyoming Department of Environmental Quality Air Quality Division Standards and Regulations 
Chapter 2 Ambient Standards 

ǒ WDEQ-AQD Annual Network Plan, 20252  
 

The guidance presented in the above listed documents and to be followed for this monitoring program 
are intended to ensure that data and technical information measured are documented and of appropriate 
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quality and usability. 
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6.0 Project Task Description 
 

6.1 Particulate Matter Measurements. 
 
The analytical principles for PM samplers are twofold: beta attenuation and gravimetric analysis of 26 or 47 
mm filters. 
 
BAM technology is based on the difference between the substrate sampling tape that has no PM (blank) 
and after PM has deposited onto the tape. At the beginning of each sample hour, a small carbon-14 
source emits a constant source of high-energy beta rays through a spot of clean filter tape. These beta 
rays are detected and counted by a sensitive scintillation detector to determine a zero reading 
(background or blank). The BAM then advances this spot of tape to the sample nozzle, where a vacuum 
pump pulls a measured and controlled amount of outside air through the filter tape, loading it with 
ambient dust. At the end of the sample hour, this dust spot is placed back between the beta source and 
the detector, thereby causing attenuation of the beta signal which is used to determine the mass of the 
particulate matter on the filter tape. This mass is used to calculate the volumetric concentration of 
particulate matter in ambient air. For PM10 samplers, the inlets are size selective inlets (SSIs) that separate 
out PM that is ten (10) microns and smaller. For the continuous PM2.5 sampler, an additional very sharp 
cut cyclone (VSCC) is installed after the SSI and removes the portion that is PM10 minus PM2.5, which is 
known as the PMcoarse portion of the PM. 
 
The gravimetric and speciation methods utilize the difference in filter weight before the sampler collects 
PM and after it has collected PM. Some of the PM2.5 samplers (Thermo 2000i, MetOne E-SEQ, and URG 
3000N) have SSI inlets and cyclonic separator VSCC to selectively separate PM2.5 from the rest of the PM10. 
However, the Met One SuperSASS speciation sampler only has a VSCC inlet and thus removes all PM 
above the PM2.5 size. 
 

6.2 Sampling Frequency 
 
Data from the continuous BAM instruments are sampled every hour by the Data Acquisition System 
(DAS). The DAS then stores the data in hourly increments. These data are then transmitted and reviewed 
by WDEQ-AQD staff and contractors on a defined interval. The filter based FRM instruments (Thermo 
Scientific 2000i and MetOne E-SEQ), are operated on a 1-in-3-day schedule. The CSN instruments (Met 
One SuperSASS and URG 3000N) are operated on a 1 in 3-day schedule. 

 

6.3 Project Schedule 
 
Personnel working on this project are fully qualified, trained, and capable of performing their assigned 
duties. Work schedules include daily data review; quarterly and semi-annual air quality and 
meteorological equipment calibrations, respectively; quarterly data summaries within sixty (60) days of 
quarter completion; annual reports within ninety (90) days of year completion; secondary review of 
quarterly reports, and maintenance and corrective action. 

 

6.4 Project Reports 
 
Table 2 presents the reports that will be produced as part of this project. 
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Table 2.  Project Reports 

wŜǇƻǊǘǎ CǊŜǉǳŜƴŎȅ /ƻƴǘŜƴǘ wŜǎǇƻƴǎƛōƭŜ tƻǎƛǝƻƴ 

vǳŀǊǘŜǊƭȅ !ƛǊ vǳŀƭƛǘȅ 
wŜǇƻǊǘǎ 

vǳŀǊǘŜǊƭȅ 

{ǳƳƳŀǊƛȊŜǎ Řŀǘŀ 
ŦƻƭƭƻǿƛƴƎ 9t! ƎǳƛŘŜƭƛƴŜǎΣ 
ƛƴŎƭǳŘŜǎ ŀŎŎǳǊŀŎȅ ŀƴŘ 

ǇǊŜŎƛǎƛƻƴ 

/ƻƴǘǊŀŎǘƻǊǎ ǿƛǘƘ ǊŜǾƛŜǿ 
ōȅ tǊƻƧŜŎǘ aŀƴŀƎŜǊǎ ƻǊ 
!v5 5ŀǘŀ ±ŀƭƛŘŀǘƻǊ ǿƛǘƘ 
ǊŜǾƛŜǿ ōȅ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊΦ 

!ƛǊ vǳŀƭƛǘȅ !ƴƴǳŀƭ 5ŀǘŀ 
wŜǇƻǊǘ 

!ƴƴǳŀƭƭȅ 
{ǳƳƳŀǊƛȊŜǎ Řŀǘŀ 

ŦƻƭƭƻǿƛƴƎ 9t! ƎǳƛŘŜƭƛƴŜǎ 
/ƻƴǘǊŀŎǘƻǊǎ ǿƛǘƘ ǊŜǾƛŜǿ 
ōȅ tǊƻƧŜŎǘ aŀƴŀƎŜǊǎ 

tŜǊŦƻǊƳŀƴŎŜ !ǳŘƛǘ 
wŜǇƻǊǘǎϝ 

vǳŀǊǘŜǊƭȅκ{ŜƳƛπŀƴƴǳŀƭƭȅ 
{ǳƳƳŀǊƛȊŜǎ ŀǳŘƛǘ ǊŜǎǳƭǘǎ 
ŦƻƭƭƻǿƛƴƎ 9t! ƎǳƛŘŜƭƛƴŜǎ 

²59vπ!v5 v! 
/ƻƻǊŘƛƴŀǘƻǊ ƻǊ /ƻƴǘǊŀŎǘƻǊ 
ǿƛǘƘ ǊŜǾƛŜǿ ōȅ tǊƻƧŜŎǘ 

aŀƴŀƎŜǊ 

/ƻǊǊŜŎǝǾŜ !Ŏǝƻƴ wŜǇƻǊǘǎ !ǎ bŜŜŘŜŘ 

{ǳƳƳŀǊƛȊŜǎ ŎƻǊǊŜŎǝǾŜ 
ŀŎǝƻƴǎ ǘŀƪŜƴ ǘƻ ǊŜǘǳǊƴ 
ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǝƻƴ ǘƻ 
ŎƻƳǇƭƛŀƴǘ ǎǘŀǘǳǎ 

/ƻƴǘǊŀŎǘƻǊǎ ǿƛǘƘ ǊŜǾƛŜǿ 
ōȅ tǊƻƧŜŎǘ aŀƴŀƎŜǊǎ ƻǊ 
aƻƴƛǘƻǊƛƴƎ {ǇŜŎƛŀƭƛǎǘǎ 
ǿƛǘƘ ǊŜǾƛŜǿ ōȅ tǊƻƧŜŎǘ 

aŀƴŀƎŜǊǎ 

wŜǎǇƻƴǎŜ ǘƻ /ƻǊǊŜŎǝǾŜ 
!Ŏǝƻƴ wŜǇƻǊǘǎ 

!ǎ bŜŜŘŜŘ 
wŜǇƻǊǘǎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ 
ŎƻǊǊŜŎǝǾŜ ŀŎǝƻƴǎ ǘŀƪŜƴ 

/ƻƴǘǊŀŎǘƻǊǎ ǿƛǘƘ ǊŜǾƛŜǿ 
ōȅ tǊƻƧŜŎǘ aŀƴŀƎŜǊǎ ƻǊ 
aƻƴƛǘƻǊƛƴƎ {ǇŜŎƛŀƭƛǎǘǎ 
ǿƛǘƘ ǊŜǾƛŜǿ ōȅ tǊƻƧŜŎǘ 

aŀƴŀƎŜǊǎ 
*Boulder and Cheyenne NCore are audited quarterly. 
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7.0 Quality Objectives and Criteria for Measurement of Data 
 
This section discusses the Data Quality Objectives (DQOs), Measurement Quality Objectives (MQOs), and 
Data Quality Indicators (DQIs) that are mandatory for all monitoring programs. 
 
Generally, the DQOs for any program are created by the stakeholders. The DQO process is a seven-step 
decision tree that allows the stakeholders for the WDEQ-AQD to define parameters for the program. The 
DQO process has been in existence for many years, first by the EPA and then utilized by the State, Local 
and Tribal governments that are required to collect data on behalf of the EPA. Please note that it is outside 
the scope of this document to discuss whether or not the State of Wyoming, or parts of the state, are in 
attainment. That distinction is discussed in the WDEQ-AQD Annual Network Plan2. Please refer to that 
document for the discussion of attainment for PM. 
 
As mentioned, the DQO is a seven-step process that takes the form of a discussion of the important 
aspects of the program. It is encouraged and useful that the DQO process be performed from time to time 
to ensure that the objectives are clear and concise. 
 

7.1 The DQO Process 
 
On August 12, 2020, the WDEQ-AQD met to discuss the DQOs for the programs and define the objectives. 
Table 3 below outlines the discussion and the outputs of the DQO process in each step. 
 
In order for the DQOs to be fulfilled, MQOs are designed to evaluate and control various phases 
(sampling, preparation, and analysis) of the measurement process to ensure that total measurement 
uncertainty is within the range prescribed by the DQOs. MQOs can be defined in terms of the following 
DQIs: precision, bias, representativeness; detectability; completeness; and comparability. 

 
Table 3.  DQO Process Write-up 

5vh {ǘŜǇ hǳǘǇǳǘ ǘƻ 5ƛǎŎǳǎǎƛƻƴ ōȅ 5ŜŎƛǎƛƻƴ aŀƪŜǊǎ 

{ǘŜǇ мΦ {ǘŀǘŜ ǘƘŜ tǊƻōƭŜƳ 

¢ƘŜ {ǘŀǘŜ ƻŦ ²ȅƻƳƛƴƎΣ ōŜƛƴƎ ǿƛǘƘƛƴ ǘƘŜ ōƻǳƴŘǎ 
ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ Ƴǳǎǘ ŀŘƘŜǊŜ ǘƻ ǘƘŜ /ƭŜŀƴ !ƛǊ 
!Ŏǘ !ƳŜƴŘƳŜƴǘǎΦ пл /Cw tŀǊǘ рлн ǎŜǘ ǘƘŜ b!!v{ 
ŀƴŘ ǎǘŀǘŜ ƳŜŀǎǳǊŜǎ ŦƻǊ ǘƘŜ b!!v{ ǇƻƭƭǳǘŀƴǘǎΦ Lƴ 
ŀŘŘƛǝƻƴΣ ǘƘŜ {ǘŀǘŜ ƻŦ ²ȅƻƳƛƴƎ ǇǊƻƳǳƭƎŀǘŜŘ ǘƘŜƛǊ 
ƻǿƴ ²ȅƻƳƛƴƎ !ƳōƛŜƴǘ !ƛǊ vǳŀƭƛǘȅ {ǘŀƴŘŀǊŘǎ 
ό²!!v{ύΣ ǿƘƛŎƘ ŀǊŜ ƴŜŀǊƭȅ ƛŘŜƴǝŎŀƭ ǘƻ ǘƘŜ 
b!!v{Φ ¢ƘŜ {ǘŀǘŜ Ƴǳǎǘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜǎŜ 

ǎǘŀƴŘŀǊŘǎ ŀƴŘ ǘƘǳǎ ƳŜŀǎǳǊŜ ƛƴ ǾŀǊƛƻǳǎ ƭƻŎŀǝƻƴǎ 
ǘƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

{ǘŜǇ нΦ LŘŜƴǝŦȅ ǘƘŜ Dƻŀƭ ƻŦ ǘƘŜ {ǘǳŘȅ 

bƻǘ ƻƴƭȅ ŘƻŜǎ ǘƘŜ {ǘŀǘŜ ƻŦ ²ȅƻƳƛƴƎ ƘŀǾŜ ǘƻ 
ƳŜŀǎǳǊŜ ŦƻǊ ǘƘŜǎŜ b!!v{ ǇƻƭƭǳǘŀƴǘǎΣ ǘƘŜȅ Ƴǳǎǘ 
ŀŘƘŜǊŜ ǘƻ ǘƘŜ ƭŜǾŜƭ ƻŦ ǘƘŜ ǎǘŀƴŘŀǊŘ όŀǧŀƛƴƳŜƴǘ 
ǾǎΦ ƴƻƴŀǧŀƛƴƳŜƴǘ ŀǎ ǇǊƻƳǳƭƎŀǘŜŘ ƛƴ пл /Cw tŀǊǘ 

рлтύΦ 

{ǘŜǇ оΦ LŘŜƴǝŦȅ LƴŦƻǊƳŀǝƻƴ LƴǇǳǘ 

¢ƘŜ ƛƴǇǳǘ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ǘƘŜ ƘƻǳǊƭȅ ό.!aύ ŀƴŘ 
Řŀƛƭȅ όǎǇŜŎƛŀǘŜŘ ŀƴŘ ƎǊŀǾƛƳŜǘǊƛŎύ ta Řŀǘŀ ǘƘŀǘ ŀǊŜ 
ŎƻƭƭŜŎǘŜŘ ŀǘ ǘƘŜ ƭƻŎŀǝƻƴǎ ǿƘŜǊŜ ta ƛǎ ƳƻƴƛǘƻǊŜŘ 

όǎŜŜ !ǇǇŜƴŘƛȄ .ύΦ 
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5vh {ǘŜǇ hǳǘǇǳǘ ǘƻ 5ƛǎŎǳǎǎƛƻƴ ōȅ 5ŜŎƛǎƛƻƴ aŀƪŜǊǎ 

{ǘŜǇ пΦ 5ŜŬƴŜ ǘƘŜ .ƻǳƴŘŀǊƛŜǎ ƻŦ ǘƘŜ {ǘǳŘȅ 
¢ƘŜ ōƻǳƴŘŀǊȅ ƻŦ ǘƘŜ ǎǘǳŘȅ ƛǎ ǘƘŜ ŜƴǝǊŜ {ǘŀǘŜ ƻŦ 
²ȅƻƳƛƴƎΦ ¢Ƙƛǎ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ²59vπ!v5 tǊƛƳŀǊȅ 
vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ hǊƎŀƴƛȊŀǝƻƴ όtv!hύΦ 

{ǘŜǇ рΦ 5ŜǾŜƭƻǇ ǘƘŜ !ƴŀƭȅǝŎŀƭ !ǇǇǊƻŀŎƘ 

¢ƘŜ ²59vπ!v5 ǿƛƭƭ ŎƻƭƭŜŎǘ ta Řŀǘŀ όƘƻǳǊƭȅ .!aΣ 
ƎǊŀǾƛƳŜǘǊƛŎ ŀƴŘ ŎƘŜƳƛŎŀƭ ǎǇŜŎƛŀǝƻƴύ ŀǘ 

ŘŜǎƛƎƴŀǘŜŘ ƳƻƴƛǘƻǊƛƴƎ ƭƻŎŀǝƻƴǎΣ ŀǎ ǎǘŀǘŜŘ ƛƴ 
!ǇǇŜƴŘƛȄ .Φ !ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ȅŜŀǊΣ ǘƘŜ ²59vπ
!v5 ǿƛƭƭ ǊŜǾƛŜǿΣ ŀƴŀƭȅȊŜΣ ŀƴŘ ŎŜǊǝŦȅ ǘƘŀǘ ǘƘŜ Řŀǘŀ 
ŎƻƭƭŜŎǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎǘŀǘŜ ƴŜǘǿƻǊƪǎ ŀǊŜ ǾŀƭƛŘ 
ǿƛǘƘƛƴ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ƭŀƛŘ ƻǳǘ ƛƴ ǘƘƛǎ v!ttΦ 

{ǘŜǇ сΦ {ǇŜŎƛŦȅ tŜǊŦƻǊƳŀƴŎŜ /ǊƛǘŜǊƛŀ 

¢ƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ŎǊƛǘŜǊƛŀ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ 
v!tt ǳƴŘŜǊ ǘƘŜ avhǎ ŀƴŘ ǘƘǳǎ ǘƘŜ 5vLǎΦ LŦ ǘƘŜ 
Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ŀŘƘŜǊŜ ǘƻ ǘƘŜǎŜ ǇŜǊŦƻǊƳŀƴŎŜ 
ŎǊƛǘŜǊƛŀΣ ǘƘŜƴ ǘƘŜ ŘŀǘŀΣ όƘƻǳǊƭȅ .!a ŀƴŘ 

ƎǊŀǾƛƳŜǘǊƛŎύΣ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŀǎŎŜǊǘŀƛƴ ƛŦ ǘƘŜ {ǘŀǘŜ 
ƻŦ ²ȅƻƳƛƴƎ ƛǎ ǿƛǘƘƛƴ ƴƻƴŀǧŀƛƴƳŜƴǘ ƻǊ 

ŀǧŀƛƴƳŜƴǘ ǎǘŀǘǳǎ ŦƻǊ ǘƘŜ b!!v{ ŀƴŘ ²!!v{Φ Lƴ 
ŀŘŘƛǝƻƴΣ ƛŦ ǘƘŜ /{b Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ŀŘƘŜǊŜ ǘƻ ǘƘŜƛǊ 
ǇŜǊŦƻǊƳŀƴŎŜ ŎǊƛǘŜǊƛŀ ŦƻǊ ǘƘŜ ŎƘŜƳƛŎŀƭ ǎǇŜŎƛŀǝƻƴ 
taнΦр ŘŀǘŀΣ ǘƘŜƴ ǘƘƛǎ Řŀǘŀ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǇŜǊŦƻǊƳ 
ǎƻǳǊŎŜ ŀǇǇƻǊǝƻƴƳŜƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎƻǳǊŎŜǎ 
ƻŦ ŬƴŜ ǇŀǊǝŎǳƭŀǘŜ ƛƴ ǘƘŜ {ǘŀǘŜ ƻŦ ²ȅƻƳƛƴƎΦ ¢ƘŜ 
ǊŜǎǳƭǘǎ ƻŦ ǘƘŜǎŜ ŘŜŎƛǎƛƻƴǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜǘŀƛƭ 
ǿƛǘƘƛƴ ǘƘŜ ²59vπ!v5 !ƴƴǳŀƭ bŜǘǿƻǊƪ tƭŀƴнΦ 

{ǘŜǇ тΦ 5ŜǾŜƭƻǇ ǘƘŜ tƭŀƴ ŦƻǊ hōǘŀƛƴƛƴƎ 5ŀǘŀ 

IŀǾƛƴƎ ŘŜǾŜƭƻǇŜŘ ǘƘŜǎŜ 5vhǎΣ ǘƘŜ ²59vπ!v5 
Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ǘƘƛǎ ta v!tt ŀƴŘ {htǎ ǘƻ ŜƴǎǳǊŜ 
ǘƘŀǘ ǘƘŜ v! ŀƴŘ v/ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘ 
ŀƴŘ ŦƻƭƭƻǿŜŘ ōȅ ²59vπ!v5 ǎǘŀũ ŀƴŘ ǘƘŜƛǊ 

ŎƻƴǘǊŀŎǘƻǊǎΦ 

 

7.2 Data Quality Indicators 
 
The DQIs are a set of indicators that can be easily measured. For instance, precision and bias can be 
calculated using statistical methods upon the data. The other DQIs are either inherent in the PM 
instrument or indicate how the samples are handled and analyzed. 
 
Here is a discussion of each DQI: 

 
ǒ Precision - a measure of agreement among repeated measurements of the same property under 

identical, or substantially similar, conditions. This is the random component of error. Precision is 
estimated by a statistical technique typically using a derivation of the standard deviation. 
Precision is determined based on measurement uncertainty as defined as 10 percent coefficient 
of variation (CV) for total precision based on comparison of the 24-hour PM samplers (both 
continuous and filter based) that are collocated at the same location or a check of total flow rate. 

ǒ Bias - the systematic or persistent distortion of a measurement process, which causes error in 
one direction. Bias will be determined by estimating the positive and negative deviation from the 
true value. Bias is determined by using the paired data and is measured as +/- 10 percent for total 
bias. For the gravimetric instruments (Thermo 2000i, which is a FRM), the EPA or its designee will 
place a mobile Performance Evaluation (PE) gravimetric sampler, next to the station sampler. 
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Both samplers (PE and station samplers) will collect samples on the same day, typically for 
twenty-four (24) hours. The EPA designee will then retrieve the sample and ship it to an 
independent laboratory for gravimetric analysis. The site sampler will be operated in its normal 
fashion and the sample collected on its normal schedule. The WDEQ-AQD will send the 
gravimetric data to EPA via the Air Quality System (AQS) for comparison with the EPA sampler. 
For the CSN instruments (Met One SuperSASS and URG 3000N) and the BAM instruments, the 
bias is calculated using the flow rate of samplers against a NIST traceable flow device. The goal 
for acceptable bias is <15.0%. 

ǒ Detection Limit - the lowest concentration or amount of the target analytic that can be 
determined to be different from zero by a single measurement at a stated level of probability. 
This is performed by analyzing the blank tape of the BAM instrument and field blanks that travel 
with the samples from and to the analytical laboratory. 

ǒ Completeness - describes the amount of valid data obtained from a measurement system 
compared to the amount that was expected to be obtained under normal conditions. Data 
completeness requirements are generally 75% of all possible samples in a given time frame. 

ǒ Comparability - generally falls under the auspice of equipment specifications and monitoring 
methods. For continuous PM, only Federal Equivalent Method (FEM) instruments are used for 
the collection of PM10 and PM2.5 data. The methodology used is to draw the air samples through 
an inlet and downtube into the instrument with the PM being deposited upon Teflon tape. For 
the FRM Thermo 2000i, this also falls under the auspice of the equipment specifications as set 
forth by the EPA that creates the FRM designation. 

ǒ Representativeness - this DQI deals with whether or not the location of the PM instrument 
represents the type of monitoring that is necessaryτi.e., whether the station is sited 
appropriately for the objective. This is further discussed in Section 7.3 below. 

ǒ Accuracy - a measure of the overall agreement of a measurement to a known value, including a 
combination of random error (precision) and systematic error (bias) components of sampling. 

 

7.3 Representativeness of the Particulate Matter Measurements 
 
Site selection and probe placement followed guidelines from the following EPA documents to ensure that 
measurements are representative of meteorological and air quality monitoring conditions near the 
monitoring stations: 

ǒ 9t!Ωǎ Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II: Ambient 
Air Quality Monitoring Program, EPA-454/B-17-001, January 20174. 

ǒ 40 CFR 58, Appendices A and E 3, 8. 
 
The sites that were selected to house the PM instruments were selected to be as representative as 
possible to the general region of interest. Placement of monitors considered local interferences; distance 
to structures, trees, and roadways; and height of probe above ground. 
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Table 4.  DQIs for PM10 Beta Attenuation Monitors 

 

tŀǊŀƳŜǘŜǊ 
όaŀƴǳŦŀŎǘǳǊŜǊκaƻŘŜƭύ 

wŜǉǳƛǊŜƳŜƴǘ CǊŜǉǳŜƴŎȅ !ŎŎŜǇǘŀƴŎŜ /ǊƛǘŜǊƛŀ wŜŦŜǊŜƴŎŜ 5ŀǘŀ /ƻƳǇƭŜǘŜƴŜǎǎ 

taмл aŜǘ hƴŜ .!a млнл 

!ǾŜǊŀƎŜ taмл ƅƻǿ ǊŀǘŜ 
9ǾŜǊȅ нп ƘƻǳǊǎ ƻŦ 
ƻǇŜǊŀǝƻƴ 

!ǾŜǊŀƎŜ ǿƛǘƘƛƴ ғҕрΦм҈ ƻŦ 
ŘŜǎƛƎƴ 

wŜŎƻƳƳŜƴŘŀǝƻƴ 

59vκ!v5 hōƧŜŎǝǾŜ фл҈ 
9t! wŜǉǳƛǊŜƳŜƴǘ тр҈ 

¢ŜƳǇŜǊŀǘǳǊŜ aƻƴǘƘƭȅ ғҕнΦмϲ/ пл /Cw tŀǊǘ рлΣ !ǇǇΦ [ {ŜŎΦ 
фΦоф tǊŜǎǎǳǊŜ aƻƴǘƘƭȅ ғҕмлΦм ƳƳIƎ 

/ŀƭƛōǊŀǝƻƴ όtaмлύ !ƴƴǳŀƭƭȅ 
о ƻŦ п ŎŀƭƛōǊŀǝƻƴ Ǉƻƛƴǘǎ 
ǿƛǘƘƛƴ ғҕмлΦм҈ ƻŦ ŘŜǎƛƎƴ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ WΣ 
{ŜŎǝƻƴ уΦлф 

hƴŜπǇƻƛƴǘ taмл Cƭƻǿ ǊŀǘŜ 
ǾŜǊƛŬŜŘΦ 

aƻƴǘƘƭȅ ǿƛǘƘ ŀǘ ƭŜŀǎǘ мп 
Řŀȅǎ ōŜǘǿŜŜƴ ǾŜǊƛŬŎŀǝƻƴǎ 

ғҕтΦм҈ ƻŦ ǘǊŀƴǎŦŜǊ 
ǎǘŀƴŘŀǊŘ 

!Ŏǝƻƴ [ƛƳƛǘΥ  ғҕоΦм҈ 

пл /Cw tŀǊǘ руΣ !ǇǇΦ !Σ 
{ŜŎǝƻƴ оΦоо 

aƻƴǘƘƭȅ [Ŝŀƪ /ƘŜŎƪ aƻƴǘƘƭȅ 
ғмΦр ƭǇƳ όŀŎŎŜǇǘŀƴŎŜ 

ƭƛƳƛǘύ 
ғмΦл ƭǇƳ όŀŎǝƻƴ ƭƛƳƛǘύ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ [Σ 
{ŜŎΦ тΦпΦсΦм 

!ƴƴǳŀƭ ½ŜǊƻ ¢Ŝǎǘ !ƴƴǳŀƭƭȅ {ǘŘΦ 5ŜǾΦ ғоΦр Ǝ˃κƳо 
wŜŎƻƳƳŜƴŘŀǝƻƴΥ {ǘŘΦ 
5ŜǾΦ bƻǘ ŘŜŬƴŜŘ ƛƴ 
hǇŜǊŀǘƻǊǎ Ƴŀƴǳŀƭ 

!ƴƴǳŀƭ /ŀƭƛōǊŀǝƻƴ ¢ŜƳǇ 
ŀƴŘ ǇǊŜǎǎǳǊŜ 

hƴ ƛƴǎǘŀƭƭŀǝƻƴΣ ǘƘŜƴ оср 
Řŀȅǎ ŀƴŘ ƻƴŎŜ ŀ ŎŀƭŜƴŘŀǊ 

ȅŜŀǊ 

¢ŜƳǇΥ  ғнΦмϲ/ 
tǊŜǎǎǳǊŜΥ  ғмл ƳƳIƎ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ [Σ 
{ŜŎΦ фΦо 

{ŜƳƛπŀƴƴǳŀƭ ƅƻǿ ǊŀǘŜ 9ǾŜǊȅ ǎƛȄ ƳƻƴǘƘǎ ғҕмлΦм҈ ƻŦ ŀǳŘƛǘ {ǘŘΦ 5ŜǾΦ 
пл /Cw tŀǊǘ руΣ !ǇǇΦ !Σ 

{ŜŎΦ оΦоΦо 

wŜǇƻǊǝƴƎ ¦ƴƛǘǎ Ǝ˃κƳо b! пл /Cw tŀǊǘ рлΣ !ǇǇΦ bф 

{ŀƳǇƭƛƴƎ tŜǊƛƻŘ 9ǾŜǊȅ {ŀƳǇƭƛƴƎ 5ŀȅ 
мппл ƳƛƴΦ ҕсл ƳƛƴΦ 
aƛŘƴƛƎƘǘ ǘƻ aƛŘƴƛƎƘǘ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ WΣ 
{ŜŎΦ тΦмΦрмл 

/ƭƻŎƪ ¢ƛƳŜǊ ±ŜǊƛŬŎŀǝƻƴ aƻƴǘƘƭȅ р ƳƛƴΦκaƻƴǘƘ tŜǊ hǇŜǊŀǘƻǊǎ Ƴŀƴǳŀƭ 
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Table 5.  DQIs for PM2.5 Beta Attenuation Monitors 

tŀǊŀƳŜǘŜǊ 
όaŀƴǳŦŀŎǘǳǊŜǊκaƻŘŜƭύ 

wŜǉǳƛǊŜƳŜƴǘ CǊŜǉǳŜƴŎȅ !ŎŎŜǇǘŀƴŎŜ /ǊƛǘŜǊƛŀ wŜŦŜǊŜƴŎŜ 5ŀǘŀ /ƻƳǇƭŜǘŜƴŜǎǎ 

taнΦр aŜǘ hƴŜ .!a млнл 
ϧ млнн 

!ǾŜǊŀƎŜ taнΦр ƅƻǿ ǊŀǘŜ 
9ǾŜǊȅ нп ƘƻǳǊǎ ƻŦ 
ƻǇŜǊŀǝƻƴ 

!ǾŜǊŀƎŜ ǿƛǘƘƛƴ ғҕр҈ ƻŦ 
мсΦст ƭǇƳ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ [Σ 
{ŜŎΦ тΦпΦоΦмф 

59vκ!v5 hōƧŜŎǝǾŜ фл҈ 
9t! wŜǉǳƛǊŜƳŜƴǘ тр҈ 

taнΦр /ŀƭƛōǊŀǝƻƴ !ƴƴǳŀƭƭȅ 
ғҕнΦм҈ ƻŦ ǘǊŀƴǎŦŜǊ 
ǎǘŀƴŘŀǊŘ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ [Σ 
{ŜŎΦ фΦнф 

hƴŜπtƻƛƴǘ taнΦр Cƭƻǿ ǊŀǘŜ 
ǾŜǊƛŬŜŘΦ 

aƻƴǘƘƭȅ ǿƛǘƘ ŀǘ ƭŜŀǎǘ мп 
Řŀȅǎ ōŜǘǿŜŜƴ ǾŜǊƛŬŎŀǝƻƴǎ 

ғҕпΦм҈ ƻŦ ǘǊŀƴǎŦŜǊ 
ǎǘŀƴŘŀǊŘ 

ғҕрΦм҈ ƻŦ ƅƻǿ ǊŀǘŜ ŘŜǎƛƎƴ 
ǾŀƭǳŜ 

!Ŏǝƻƴ [ƛƳƛǘΥ  ғҕоΦм҈ 

пл /Cw tŀǊǘ руΣ !ǇǇΦ !Σ 
{ŜŎǝƻƴ оΦоо 

±ŀǊƛŀōƛƭƛǘȅ ƛƴ ƅƻǿ ǊŀǘŜ όнп 
ƘƻǳǊǎύ 

9ǾŜǊȅ нп ƘƻǳǊǎ ƻŦ 
ƻǇŜǊŀǝƻƴ 

/±ғнΦм҈ 
пл /Cw tŀǊǘ рлΣ !ǇǇΦ [Σ 

{ŜŎΦ тΦпΦоΦн 

aƻƴǘƘƭȅ [Ŝŀƪ /ƘŜŎƪ aƻƴǘƘƭȅ 
ғмΦр ƭǇƳ όŀŎŎŜǇǘŀƴŎŜ 

ƭƛƳƛǘύ 
ғмΦл ƭǇƳ όŀŎǝƻƴ ƭƛƳƛǘύ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ [Σ 
{ŜŎΦ тΦпΦсΦм 

!ƴƴǳŀƭ /ŀƭƛōǊŀǝƻƴ ¢ŜƳǇ 
ŀƴŘ ǇǊŜǎǎǳǊŜ 

!ƴƴǳŀƭƭȅ 
¢ŜƳǇΥ  ғнΦмϲ/ 

tǊŜǎǎǳǊŜΥ  ғмлΦм ƳƳIƎ 
пл /Cw tŀǊǘ рлΣ !ǇǇΦ [Σ 

{ŜŎΦ фΦо 

{ŜƳƛπŀƴƴǳŀƭ ƅƻǿ ǊŀǘŜ 9ǾŜǊȅ ǎƛȄ ƳƻƴǘƘǎ 

ғҕпΦм҈ ƻŦ ǘǊŀƴǎŦŜǊ 
ǎǘŀƴŘŀǊŘ 

ғҕрΦм҈ ƻŦ ƅƻǿ ǊŀǘŜ ŘŜǎƛƎƴ 
ǾŀƭǳŜ 

пл /Cw tŀǊǘ руΣ !ǇǇΦ !Σ 
{ŜŎΦ оΦоΦо 

½ŜǊƻ ¢Ŝǎǘ !ƴƴǳŀƭƭȅ {ǘŘΦ 5ŜǾΦ ғнΦп Ǝ˃κƳо tŜǊ hǇŜǊŀǘƻǊǎ Ƴŀƴǳŀƭ 

!ƴƴǳŀƭ ½ŜǊƻ ¢Ŝǎǘ !ƴƴǳŀƭƭȅ {ǘŘΦ 5ŜǾΦ ғоΦр Ǝ˃κƳо 
wŜŎƻƳƳŜƴŘŀǝƻƴΥ {ǘŘΦ 
5ŜǾΦ bƻǘ ŘŜŬƴŜŘ ƛƴ 
hǇŜǊŀǘƻǊǎ Ƴŀƴǳŀƭ 

wŜǇƻǊǝƴƎ ¦ƴƛǘǎ Ǝ˃κƳо b! пл /Cw tŀǊǘ рлΣ !ǇǇΦ bф 

{ŀƳǇƭƛƴƎ tŜǊƛƻŘ 9ǾŜǊȅ {ŀƳǇƭƛƴƎ 5ŀȅ 
мппл ƳƛƴΦ ҕсл ƳƛƴΦ 
aƛŘƴƛƎƘǘ ǘƻ aƛŘƴƛƎƘǘ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ WΣ 
{ŜŎΦ тΦмΦрмл 

/ƭƻŎƪ ¢ƛƳŜǊ ±ŜǊƛŬŎŀǝƻƴ aƻƴǘƘƭȅ р ƳƛƴΦκaƻƴǘƘ tŜǊ hǇŜǊŀǘƻǊǎ Ƴŀƴǳŀƭ 
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Table 6.  DQIs for PM2.5 Filter Based Methods 

tŀǊŀƳŜǘŜǊ 
όaŀƴǳŦŀŎǘǳǊŜǊκaƻŘŜƭύ 

wŜǉǳƛǊŜƳŜƴǘ CǊŜǉǳŜƴŎȅ 
!ŎŎŜǇǘŀƴŎŜ 
/ǊƛǘŜǊƛŀ 

wŜŦŜǊŜƴŎŜ 
5ŀǘŀ 

/ƻƳǇƭŜǘŜƴŜǎǎ 

taнΦр ς ¢ƘŜǊƳƻ 
{ŎƛŜƴǝŬŎ нлллƛ ŀƴŘ 
aŜǘhƴŜ 9π{9v 

!ƴƴǳŀƭ 
tŜǊŦƻǊƳŀƴŎŜ 
9Ǿŀƭǳŀǝƻƴ 

!ƴƴǳŀƭƭȅ 

ғмр҈ ōŜǘǿŜŜƴ 
9t! ǎŀƳǇƭŜǊ 
ŀƴŘ ǎǘŀǝƻƴ 
ǎŀƳǇƭŜǊ 

пл /Cw tŀǊǘ ру 
!ǇǇΦ ! {ŜŎǝƻƴ 
оΦнΦто 

59vκ!v5 
hōƧŜŎǝǾŜ фл҈ 

9t! 
wŜǉǳƛǊŜƳŜƴǘ 
тр҈ 

{ŜƳƛπ!ƴƴǳŀƭ 
Cƭƻǿ wŀǘŜ 
!ǳŘƛǘ 

9ǾŜǊȅ ǎƛȄ 
ƳƻƴǘƘǎ 

ғмр҈ ōŜǘǿŜŜƴ 
9t! ǎŀƳǇƭŜǊ 
ŀƴŘ ǎǘŀǝƻƴ 
ǎŀƳǇƭŜǊ 

пл /Cw tŀǊǘ ру 
!ǇǇΦ ! {ŜŎǝƻƴ 
оΦнΦто 

tƻǎǘ {ŀƳǇƭƛƴƎ 
/ƻƴŘƛǝƻƴƛƴƎ 
ŀƴŘ ²ŜƛƎƘƛƴƎ 

!ƴƴǳŀƭƭȅ 

ғмл Řŀȅǎ ŦǊƻƳ 
ǎŀƳǇƭŜ ŜƴŘ 
ŘŀǘŜ ƛŦ ǎƘƛǇǇŜŘ 
ŀǘ ŀƳōƛŜƴǘ 
ǘŜƳǇ ƻǊ ғол 
Řŀȅǎ ƛŦ ǎƘƛǇǇŜŘ 
ōŜƭƻǿ ŀǾƎΦ 
ŀƳōƛŜƴǘ όƻǊ 
пϲ/ ƻǊ ōŜƭƻǿ 
ŦƻǊ ŀǾƎΦ 
ǎŀƳǇƭƛƴƎ 
ǘŜƳǇǎ ғпϲ/ύ 
ŦǊƻƳ ǎŀƳǇƭŜ 
ŜƴŘ ŘŀǘŜ 

пл /Cw tŀǊǘ рл 
!ǇǇΦ [ {ŜŎΦ 
уΦоΦс 

¢ǊŀƴǎǇƻǊǘ 
¢ŜƳǇŜǊŀǘǳǊŜ 

/ƻƴǝƴǳƻǳǎ 

tǊƻǘŜŎǘŜŘ 
ŦǊƻƳ ŜȄǇƻǎǳǊŜ 

ǘƻ 
ǘŜƳǇŜǊŀǘǳǊŜǎ 
ŀōƻǾŜ нрϲ/ 
ŦǊƻƳ ǎŀƳǇƭŜ 
ǊŜǘǊƛŜǾŀƭ ǘƻ 
ŎƻƴŘƛǝƻƴƛƴƎ 

пл /Cw tŀǊǘ ру 
!ǇǇΦ ! {ŜŎΦ 
оΦнΦто 

¢ŜƳǇŜǊŀǘǳǊŜ 
!ǳŘƛǘ 

{ŜƳƛ !ƴƴǳŀƭƭȅ ғҕнΦмϲ/ 
пл /Cw tŀǊǘ рл 
!ǇǇΦ [ {ŜŎΦ фΦо 

tǊŜǎǎǳǊŜ !ǳŘƛǘ {ŜƳƛ !ƴƴǳŀƭƭȅ ғҕмлΦм ƳƳIƎ 
пл /Cw tŀǊǘ рл 
!ǇǇΦ [ {ŜŎΦ фΦо 
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tŀǊŀƳŜǘŜǊ 
όaŀƴǳŦŀŎǘǳǊŜǊκaƻŘŜƭύ 

wŜǉǳƛǊŜƳŜƴǘ CǊŜǉǳŜƴŎȅ 
!ŎŎŜǇǘŀƴŎŜ 
/ǊƛǘŜǊƛŀ 

wŜŦŜǊŜƴŎŜ 
5ŀǘŀ 

/ƻƳǇƭŜǘŜƴŜǎǎ 

tǊŜŎƛǎƛƻƴ ƻŦ 
/ƻƭƭƻŎŀǘŜŘ 
{ŀƳǇƭŜǎ 
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8.0 Special Training/Certifications 
 

Personnel assigned to the APMP will meet the educational, work experience, responsibility, and training 
requirements for their positions. Records on personnel qualifications and training will be maintained in 
personnel files and will be accessible for review during audit activities. All WDEQ-AQD staff will follow the 
WDEQ-!v5 !tatΩǎ ǘǊŀƛƴƛƴƎ Ǉƭŀƴ ŀƴŘ ǇǊƻǾƛŘŜ ǇǊƻǇŜǊ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŀƴŘ ǘǊŀŎƪƛƴƎΦ 
 
Adequate education and training are integral to any monitoring program that strives for reliable and 
comparable data. It is recommended that monitoring organizations maintain some requirements for air 
personnel qualifications (combination of education and experience). Training is aimed at increasing the 
effectiveness of employees and their organization. 
 
As part of a QA program, the procedures should include information on: 

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

 
Appropriate training is available to employees supporting the APMP, commensurate with their duties. 
Such training may consist of classroom lectures, workshops, web-based courses, teleconferences, and 
vendor-provided and on-the-job training. Training also includes appropriate reading materials, such as the 
CFR, EPA guidance documents, and the monitoring ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ QAPPs and SOPs, to name a few. 
 
EPA encourages monitoring organizations to maintain documentation that details the training provided to 
all monitoring staff, along with documentation that illustrates the successful completion of those training 
requirements. Along with suggested training, there are some EPA programs that require mandatory 
training and/or certifications. These programs include, but are not limited to, the National Performance 
Audit Program (NPAP) and the Performance Evaluation Program (PEP). All personnel performing audits in 
these projects or programs are required to possess mandatory training or a current certification issued by 
the EPA office responsible for the monitoring program. Over the years, a number of courses have been 
developed for personnel involved with ambient air monitoring and quality assurance aspects. 
 
Formal QA/QC training is offered through the following organizations: 

 
ǒ Air Knowledge: https://www.airknowledge.gov 
ǒ Air & Waste Management Association (AWMA): https://www.awma.org 
ǒ American Society for Quality (ASQ): https://www.asq.org 
ǒ EPA Quality Staff: https://www.epa.gov/quality 
ǒ EPA Regional Offices: https://www.epa.gov/aboutepa/regional-and-geographic-offices 
ǒ EPA Ambient Monitoring Technology Information Center (AMTIC) Technology Transfer 

Network: https://www.epa.gov/amtic  
 

WDEQ-AQD will add manufacturer-provided training to the equipment purchase cost as budget allows. 
Persons with experience in the subject matter described in the courses would select courses according to 
their appropriate experience level. Courses not included in the core sequence would be selected according 
to individual responsibilities, preferences, and available resources. 

 

  

https://www.airknowledge.gov/
https://www.awma.org/
https://www.asq.org/
https://www.epa.gov/quality
https://www.epa.gov/aboutepa/regional-and-geographic-offices
https://www.epa.gov/amtic
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9.0 Documents and Records 
 

The WDEQ-AQD is committed to fully documenting all activities related to data collection, analysis, 
validation, and reporting. Table 7 contains a list of the records maintained by the APMP. These records can 
be electronic, bound in notebooks, and/or forms that are used for specific applications. Electronic records 
will be stored according to the APMP Records Management Plan. All continuous BAM data are backed up 
Řŀƛƭȅ ŀƴŘ ǘƘŜ ƴŜǘǿƻǊƪǎ ŀǊŜ ōŀŎƪ ǳǇ ǇŜǊ ŎƻƴǘǊŀŎǘƻǊΩǎ ǎŎƘŜŘǳƭŜǎΦ ¢ƘŜ ƎǊŀǾƛƳŜǘǊƛŎ ŀƴŀƭȅǎƛǎ ƛǎ ǇŜǊŦƻǊƳŜŘ by 
Pace Analytical/Inter-Mountain Laboratory. This laboratory analyses the PM2.5 filters that are collected 
with the Thermo Scientific 2000i samplers. The CSN filters, which are collected using the Met One 
SuperSASS and URG 3000N, re weighed and analyzed by the University of California Davis ς Air Quality 
Research Center (UCD-AQRC). These two (2) laboratories have their own independent QA/QC 
documentation. Their QAPPs and SOPs are available upon request.  

Other details on WDEQ-AQD records, central database and station contractor server disaster recovery 
plans can be found in the Monitoring Section Records Management Plan. Hard copy field logbooks are 
stored in the WDEQ-AQD Cheyenne office for five (5) years. 

 
Table 7.  Documentation and Reports 
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/ƻƴǘǊŀŎǘƻǊ 
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All monitoring data, reports and program documentation will be retained by WDEQ-AQD for a minimum 
of five (5) years. The WDEQ-AQD will review and approve updates or changes to the QAPP given updates 
in the Records Management Plan.
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Section B. Data Generation and Acquisition 
 

10.0 Network Description 
 
For the list of current locations of the Particulate Matter Monitoring Network, please see Appendix B, 
Instrument Locations.
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11.0 Sampling Method 
 

This section gives brief details on how each type of PM sampler and analyzer in the WDEQ-AQD network 
operates. 
 

11.1  Continuous PM10 (BAM) 
 
The Met One BAM-1020 instrument models have been designated by EPA, in accordance with 40 CFR Part 
53, an equivalent method for measuring concentrations of particulate matter as PM10 in the ambient air 
using the Size Selective Inlet (SSI). PM10 concentrations are automatically measured and recorded using 
beta ray attenuation. At the beginning of each sample hour, a small C14 (carbon-14) element emits a 
constant source of high-energy electrons (known as beta rays) through a spot of clean filter tape. These 
beta rays are detected and counted by a sensitive scintillation detector to determine a zero reading. The 
BAM-1020 then advances this spot of tape to the sample nozzle, where a vacuum pump pulls a measured 
and controlled amount of outside air through the filter tape, loading it with ambient dust. At the end of 
the sample hour, this dust spot is placed back between the beta source and the detector, thereby causing 
an attenuation of the beta ray signal which is used to calculate the volumetric concentration of PM10 in 
ambient air. The BAM carries a US EPA designation of EQPM-0798-122.  
 

11.2  Continuous PM2.5 (BAM) 
 
In addition to the SSI inlet, the Met One BAM-1020/1022 instrument models can be equipped with an 
additional VSCC cyclone and has been designated by EPA, in accordance with 40 CFR Part 53, as an 
equivalent method for measuring concentrations of particulate matter as PM2.5 in the ambient air. PM2.5 

concentrations are automatically measured and recorded using beta ray attenuation. At the beginning of 
each sample hour, a small C14 element emits a constant source of high-energy electrons (known as beta 
rays) through a spot of clean filter tape. These beta rays are detected and counted by a sensitive 
scintillation detector to determine a zero reading. The BAM-1020/1022 then advances this spot of tape to 
the sample nozzle, where a vacuum pump pulls a measured and controlled amount of outside air through 
the filter tape, loading it with ambient dust. At the end of the sample hour, this dust spot is placed back 
between the beta source and the detector, thereby causing an attenuation of the beta ray signal which is 
used to determine the mass of the particulate matter on the filter tape. This mass is used to calculate the 
volumetric concentration of PM2.5 in ambient air. The BAM 1020 carries a US EPA designation of EQPM-
0308-170. The BAM 1022 carries an US EPA designation of EQPM-1013-209. Two (2) BAM-1020 units can 
additionally be operated together as an EPA designated PM10 minus PM2.5 (PMcoarse) method with a US EPA 
designation of EQPM-0709-185.  
 

11.3  Filter-Based PM2.5 FRM 
 

11.3.1  Thermo Scientific Partisol 2000i  
 
A Thermo Scientific Partisol 2000i air samplers with a SSI and VSCC are FRM ambient samplers with an EPA 
designation RFPS-0498-117. The 2000i features enhanced communication capabilities and long- term 
unattended operation. The 2000i provides reliable and quiet operation, low maintenance requirements 
and a single-action filter exchange mechanism for added convenience. Generally, the 2000i PM2.5 
samplers are operated on a 1-in-3-day schedule. However, two (2) of the samplers at the Cheyenne NCore 
station are operated on a 1-in-6 or 1-in-12 day schedule depending on the type of monitoring required.  
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11.3.2  MetOne E-SEQ   
 
A MetOne E-SEQ sampler with an SSI and VSCC is an FRM ambient sampler with an EPA designation RFPS-
0717-245. The MetOne model E-SEWQ FRM is a programmable multi-event filter sampler designed to 
meet US-EPA specifications for the determination of daily PM2.5 concentrations. The E-SEQ-FRM employs 
a supply magazine containing up to sixteen (16) pre-weighed 47 mm sample filter discs which will be 
automatically exchanged by sampler. 
 

11.4  Filter-Based PM2.5 (Speciated Aerosol Measurements) 
 
! aŜǘ hƴŜ {ǳǇŜǊ{!{{ ǎǇŜŎƛŀǘƛƻƴ ǎŀƳǇƭŜǊ ƛǎ ōŜƛƴƎ ƻǇŜǊŀǘŜŘ ŀǘ ǘƘŜ b/ƻǊŜ ǎƛǘŜ ŀǎ ǇŀǊǘ ƻŦ 9t!Ωǎ /{b ǘƻ 
collect sulfate, nitrate, and other ions and PM2.5 mass and trace metals. The SuperSASS is an eight channel, 
multi-event sequential sample system that conforms to EPA specifications. A sharp cut cyclone (SCC) with 
a flow 6.7 liters/min is integrated in every sampling canister to remove particulates larger than 2.5 
microns in diameter. The sampling canisters are designed to accommodate denuders and one (1) or two 
(2) filters for sampling of semi-volatile species and for collection of gases such as nitric acid, ammonia, and 
formic acid. Filter-based PM2.5 ǎǇŜŎƛŀǘŜŘ ŀŜǊƻǎƻƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ƳŀŘŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ 9t!Ωǎ м-in-
3-day sampling schedule.  
 

11.4.1  Filter-Based PM2.5 (Carbon) 
 
The URG 3000N, being operated at the NCore site, is designed to sample for organic and elemental 
carbon found in ambient PM2.5. The measurement of ambient carbon species is an important part of the 
9t!Ωǎ CSN. The URG 3000N has been designed for the USEPA to achieve comparable data with the carbon 
measurements of the Interagency Monitoring of Protected Visual Environments (IMPROVE) PM2.5 carbon 
module. PM2.5 is collected on quartz filters. These filters are analyzed for organic and elemental carbon 
using Thermal Optic Reflective (TOR) analysis method. Please note that filter-based PM2.5 speciated 
ŀŜǊƻǎƻƭ ǎŀƳǇƭŜǎ ŀǊŜ ƳŀŘŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ 9t!Ωǎ м-in-3-day sampling schedule.  
 

11.5  Particulate Matter Samplers 
 
For a list of the current instruments and their locations utilized throughout the monitoring network, please 
see Appendix B, Instrument Locations and Types of Instruments. 
 

11.6  Support Monitoring Equipment 
 
This section summarizes the PM instrumentation used in the WDEQ-AQD PM network. The operating 
ranges for the sensors and monitors easily brackets the range of environmental conditions expected at the 
site. The equipment manufacturer and model numbers are discussed in the following sections. The PM 
SOPs detail the calibration and operation of the equipment. See Appendix A for the four (4) SOPs: Beta 
Attenuation Monitor, Chemical Speciation Network (SuperSass and URG 3000N), Thermo Scientific Inc., 
Partisol 2000i Sampler, and MetOne E-SEQ sampler. 

 

11.7  Data Acquisition System 
 
Instantaneous data from the BAM instruments are transferred to the DAS on an hourly basis at contractor 
operated SPM stations. The DAS is a self-contained box with the ability to measure and control electronics 
and communicate with on-site computers or remote systems. Data is generally stored in a table format. 
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11.8  Telecommunications 
 
Telecommunication services are used for high-speed remote communication to all on-site equipment, 
including the DAS. Additionally, each instrument on-site is configured with a unique IP address for remote 
maintenance and control purposes. The gateway has all of the firewall protection and routing DAS, and 
battery backup equipment. 
 

11.9  Shelter Temperature 
 
The BAM 1020 instruments reside inside of the shelters while in the field, all other PM instruments are 
operated outside. Only the inlets for the BAM 1020 models are outside of the shelter. The shelter 
temperature is maintained by a heating, ventilating, air conditioning (HVAC) system. The temperature is 
controlled by a thermostat located within the shelter. The shelter temperature is set between 20-30°C at 
and monitored, however, there is no temperature dependence criteria in the equivalency designation. 
 

11.10  Sampler Support 
 
In most cases, the samplers either are situated on a platform or deck. In some instances, the samplers are 
mounted on the roof of the monitoring shelter. The important factor for the placement of the samplers is 
that they are mounted in accordance with 40 CFR Part 58, Appendix E8. When the samplers are collocated, 
they must be at least one (1) meter apart.  Figure 4 illustrates the configuration of the monitoring 
equipment and placement of this equipment at the NCore Station. Note that some of the samplers are 

mounted on the platform. Figure 5 and Figure 6 illustrate the BAM 1020 instruments that are mounted 
inside of the shelter and the PM10 and PM2.5 inlets extend through the roof and are at least one meter 
above the roof. 
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BAM 1020 Inlets 

Thermo 2000i 
URG 3000N 

Met One Super Sass Met One E-SEQ 

Figure 4. The PM Samplers on the Roof and Sampling Platform 
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Figure 5.  The PM Instruments on a platform at the NCore Station 
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Figure 6.  Samplers and Inlets for the BAMs on Roof of the NCore Shelter 

 

11.11  Standard Operating Procedures 
 

SOPs have been developed to provide instructions to the Monitoring Specialists and Site Operators 
regarding routine operation of the PM equipment. These SOPs cover equipment inspection and 
acceptance testing, visual inspections, preventive maintenance, temperature, pressure and flow checks. 
The PM SOPs are independent documents that are companions to this QAPP. The identification, cause, 
and corrective action for conditions adverse to quality will be documented on the Corrective Action Report 
form (SOP). Follow-up action will be taken by the Project Manager to verify the corrective action was 
taken. As mentioned in Section 11.7, the PM SOPs detail the calibration and operation of the equipment. 
See Appendix A for three SOPs: Beta Attenuation Monitor, Chemical Special Samplers, and Partisol, and 
MetOne E-SEQ SOPs. Appendix C covers AQD specific Data Handling SOPs for use with the AQD operated 
SLAMS stations. Contractor data handling procedures are dictated by contracts and tiered contractor 
specific quality practices. 
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12.0 Sample Handling and Custody 
 

The Met One 1020 and 1022 BAM instruments collect ambient air samples through a SSI inlet and an 
aluminum downtube to the instrument. The instrument's flow rate of 16.7 liters/minute ensures that the 
particulates do not interact with the walls of the tubing. The residence time is defined as the amount of 
time it takes for a sample of air to travel from the opening of the cane to the inlet of the analyzer and is 
required to be twenty (20) seconds or less (recommended ten (10) seconds or less). Bi-Monthly, the filter 
tape upon which the PM is deposited is removed and replaced. 
 
The Thermo 2000i, MetOne E-SEQ, URG 3000N and the Met One SuperSASS all collect PM onto discrete 
47 or 26 mm filters. The Thermo 2000i filters are 47 mm Teflon filters that are pre-weighed and post 
weighed by a contract laboratory, Pace Analytical. The filters are shipped to the Monitoring Specialists 
who install, program the samplers, remove the filters and ship them back to the laboratory for analysis in 
Sheridan, Wyoming. The CSN samplers (URG 3000N and SuperSASS) collect PM onto quartz, Teflon, and 
nylon filters. These filters are received from and shipped to the UCD-AQRC for analysis in Davis, California. 
Sample handling and custody are discussed in detail in the WDEQ-!v5Ωǎ Thermo 2000i and CSN SOPs. 
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13.0 Analytical Method 
 

The Met One BAM-1020 has the USEPA equivalency designation for PM10 as EQPM-0798-122 and EQPM- 
0308-170 for PM2.5. There is not currently a FEM for the MetOne BAM-1022 to measure PM10; however, 
the BAM 1022 has the USEPA equivalency designation for PM2.5 as EQPM-1013-209. The Thermo Model 
2000i Partisol PM2.5 samplers have an EPA Federal Reference designation of RFPS-0498-117. 
 
Gravimetric analysis will be performed on the filter samples from the Thermo Partisol 2000i and MetOne E-
SEQ samplers by a subcontracted analytical laboratory. Samples from the SuperSass and URG 3000N will 
be analyzed by an EPA contracted analytical laboratory to quantify PM2.5 mass constituents. 
 
As mentioned in Section 9, the gravimetric and chemical speciation analyses are performed by two 
laboratories, UCD-AQRC and the Pace Analytical/IML laboratories. The analytical methodologies are 
detailed in their QA/QC quality documentation. Both laboratories must adhere to EPA National quality 
specifications as outlined within their quality documentation. The laboratory quality documents are 
available upon request. Please contact the appropriate personnel listed in Table 1 in Section 3 of this 
QAPP. 
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14.0 Quality Control Requirements 
 

This section describes the routine quality control procedures used for the Particulate Matter monitoring 
program. All procedures have been specifically designed to provide the appropriate QC measures and 
ensure that valid data recovery meets or exceeds the WDEQ-AQD data recovery objective of 90 percent 
per quarter for Particulate Matter monitoring. 
 
The air quality monitoring program will follow the QC guidelines as stated in the following documents: 
 

ǒ 40 CFR 58, Appendix A and E 3, 9. 
ǒ 9t!Ωǎ Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II: 

Ambient Air Quality Monitoring Program, January 20174. 
 

14.1  Instrument/Equipment Calibration and Frequency 
 
Please see Table 4, Table 5, Table 8, and Table 9 for the critical criteria, calibration and audit requirements 
and frequencies for Particulate Matter instruments. 
 

14.2  Visual Inspection of Equipment 
 
The Site Operator or Monitoring Specialist visits the site at least once per month to check that the 
analyzers are operational and recording concentrations typical for the environment. At this time, the Site 
Operator will inspect the shelter temperature and adjust the thermostat, if necessary. 
 

14.3  Remote Interrogation of Monitoring Station and Inspection of Data 
 
The DAS at the monitoring stations will be interrogated daily via internet connection to download and 
process the data. Abnormal data values or problems will be reported as soon as possible to the Project 
Manager, who will initiate corrective action and determine if a special site visit is required. 
 
Computerized inspection and visual inspection of the data will be performed daily and may use an 
automated outlier program. Values that fall outside of prescribed limits will be evaluated by a qualified air 
quality specialist, data manager or project manager and corrections to data will be documented. 
 

14.4  Equipment Calibration 
 
The equipment required to calibrate and verify the performance of the PM instruments consist of flow 
devices, electronic thermometers and barometric pressure meters. All of these instruments must be 
traceable to the National Institute of Standards and Technology (NIST). The WDEQ-AQD and its 
contractors maintain a set of NIST traceable standards that are calibrated or verified annually either by 
WDEQ-AQD staff or contractors. Table 9 on the subsequent page illustrates the verification checks 
schedule and parameters that require the calibration of the instruments. 
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Table 8.  PM10 Instrument Verification and Validation Requirements 

wŜǉǳƛǊŜƳŜƴǘ CǊŜǉǳŜƴŎȅ !ŎŎŜǇǘŀƴŎŜ /ǊƛǘŜǊƛŀ wŜŦŜǊŜƴŎŜ  !Ŏǝƻƴ 

±ŜǊƛŬŎŀǝƻƴκ/ŀƭƛōǊŀǝƻƴ 

¦Ǉƻƴ ǊŜŎŜƛǇǘΣ 
ŀŘƧǳǎǘƳŜƴǘΣ ǊŜǇŀƛǊΣ 
ƛƴǎǘŀƭƭŀǝƻƴΣ ŀƴŘ 
ŀƴƴǳŀƭƭȅ 

taмл όŎƻƴǘΦύΥ о ƻŦ п 
Ǉƻƛƴǘǎ ǿƛǘƘƛƴ ғҕмлΦм҈ 

ƻŦ ŘŜǎƛƎƴ 
taмл όŬƭǘŜǊύ ƅƻǿΥ  

ғҕнΦм҈ ƻŦ ǘǊŀƴǎŦŜǊ ǎǘŘΦ  
taмл ¢ŜƳǇΦ όŬƭǘŜǊύΥ 

ғҕнΦмϲ/ 
taмл tǊŜǎǎǳǊŜ όŬƭǘŜǊύΥ 
ғҕмлΦм ƳƳIƎ 

taмл όŎƻƴǘΦύΥ !ƴƴǳŀƭ 
ȊŜǊƻ ǘŜǎǘ 

пл /Cw tŀǊǘ рлΣ !ǇǇΦ 
[ф 

/ŀƭƛōǊŀǘŜ ƛŦ Ǉƻƛƴǘǎ 
ƻǳǘǎƛŘŜ ŀŎŎŜǇǘŀƴŎŜ 

ŎǊƛǘŜǊƛŀ 

/ƻƴǝƴǳƻǳǎ taмл 
!ǾŜǊŀƎŜ Cƭƻǿ wŀǘŜ 

9ǾŜǊȅ нп ƘƻǳǊǎ ƻŦ 
ƻǇŜǊŀǝƻƴ 

!ǾŜǊŀƎŜ ǿƛǘƘƛƴ 
ғҕрΦм҈ ƻŦ ŘŜǎƛƎƴ 

wŜŎƻƳƳŜƴŘΦ 
CƭŀƎ 5ŀǘŀ ǿƛǘƘ v· 
ǉǳŀƭƛŬŜǊ ŎƻŘŜ 

/ƻƴǝƴǳƻǳǎ taмл hƴŜπ
Ǉƻƛƴǘ ƅƻǿ ǊŀǘŜ 
ǾŜǊƛŬŎŀǝƻƴ 

 мκƳƻƴǘƘ 
ғҕтΦм҈ ƻŦ ǘǊŀƴǎŦŜǊ 
ǎǘŀƴŘŀǊŘ 

пл /Cw tŀǊǘ руΣ !ǇǇΦ 
!Σ {ŜŎǝƻƴ оΦоо 

LƴǾŀƭƛŘŀǘŜ Řŀǘŀ ǘƻ ƭŀǎǘ 
ŀŎŎŜǇǘŀōƭŜ ŎƘŜŎƪ 

 

Table 9.  PM2.5 Instrument Verification and Validation Requirements 

wŜǉǳƛǊŜƳŜƴǘ CǊŜǉǳŜƴŎȅ !ŎŎŜǇǘŀƴŎŜ /ǊƛǘŜǊƛŀ wŜŦŜǊŜƴŎŜ  !Ŏǝƻƴ 

±ŜǊƛŬŎŀǝƻƴκ/ŀƭƛōǊŀǝƻƴ 

¦Ǉƻƴ ǊŜŎŜƛǇǘΣ 
ŀŘƧǳǎǘƳŜƴǘΣ ǊŜǇŀƛǊΣ 
ƛƴǎǘŀƭƭŀǝƻƴΣ ŀƴŘ 
ŀƴƴǳŀƭƭȅ 

taнΦр όŎƻƴǘΦύΥ о ƻŦ п 
Ǉƻƛƴǘǎ ǿƛǘƘƛƴ ғҕмлΦм҈ 

ƻŦ ŘŜǎƛƎƴ 
taнΦр ¢ŜƳǇΦ όŎƻƴǘΦύΥ 

ғҕнΦмϲ/ 
taнΦр tǊŜǎǎǳǊŜ όŎƻƴǘΦύΥ 
ғҕмлΦм ƳƳIƎ 

taнΦр όŎƻƴǘΦύΥ !ƴƴǳŀƭ 
ȊŜǊƻ ǘŜǎǘ 

пл /Cw tŀǊǘ рл !ǇǇΦ [ф 
/ŀƭƛōǊŀǘŜ ƛŦ Ǉƻƛƴǘǎ 
ƻǳǘǎƛŘŜ ŀŎŎŜǇǘŀƴŎŜ 

ŎǊƛǘŜǊƛŀ 

/ƻƴǝƴǳƻǳǎ taнΦр 
!ǾŜǊŀƎŜ Cƭƻǿ wŀǘŜ 

9ǾŜǊȅ нп ƘƻǳǊǎ ƻŦ 
ƻǇŜǊŀǝƻƴ 

!ǾŜǊŀƎŜ ǿƛǘƘƛƴ ғҕр҈ 
ƻŦ мсΦст [ta ŀǘ ƭƻŎŀƭ 

ŎƻƴŘƛǝƻƴǎ 

пл /Cw tŀǊǘ рл !ǇǇΦ [ 
{ŜŎΦ тΦпΦоΦмф 

LƴǾŀƭƛŘŀǘŜ Řŀǘŀ ǘƻ ƭŀǎǘ 
ŀŎŎŜǇǘŀōƭŜ ŎƘŜŎƪ 

±ŀǊƛŀōƛƭƛǘȅ ƛƴ ƅƻǿ 
ό/ƻƴǘΦ taнΦрύ 

9ǾŜǊȅ нп ƘƻǳǊǎ ƻŦ 
ƻǇŜǊŀǝƻƴ 

/±Җн҈ 
пл /Cw tŀǊǘ рл !ǇǇΦ [ 
{ŜŎΦ тΦпΦоΦнф 

LƴǾŀƭƛŘŀǘŜ Řŀǘŀ ǘƻ ƭŀǎǘ 
ŀŎŎŜǇǘŀōƭŜ ŎƘŜŎƪ 

/ƻƴǝƴǳƻǳǎ taнΦр hƴŜπ
Ǉƻƛƴǘ ƅƻǿ ǊŀǘŜ 
ǾŜǊƛŬŎŀǝƻƴ 

 мκƳƻƴǘƘ 

ғҕпΦм҈ ƻŦ ǘǊŀƴǎŦŜǊ 
ǎǘŀƴŘŀǊŘ 

ғҕрΦм҈ ƻŦ ƅƻǿ ǊŀǘŜ 
ŘŜǎƛƎƴ ǾŀƭǳŜ 

пл /Cw tŀǊǘ рл !ǇǇΦ [Σ 
{ŜŎǝƻƴ фΦнΦрф 

LƴǾŀƭƛŘŀǘŜ Řŀǘŀ ǘƻ ƭŀǎǘ 
ŀŎŎŜǇǘŀōƭŜ ŎƘŜŎƪ 

/ƻƴǝƴǳƻǳǎ taнΦр 
5ŜǎƛƎƴ ƅƻǿ ǊŀǘŜ 
ŀŘƧǳǎǘƳŜƴǘ 

!ƊŜǊ ƳǳƭǝπǇƻƛƴǘ 
ŎŀƭƛōǊŀǝƻƴ ƻǊ 
ǾŜǊƛŬŎŀǝƻƴ 

ғҕнΦм҈ ŘŜǎƛƎƴ ƅƻǿ 
ǊŀǘŜ 

пл /Cw tŀǊǘ рл !ǇǇΦ [Σ 
{ŜŎǝƻƴ фΦнΦсф 

LƴǾŀƭƛŘŀǘŜ Řŀǘŀ ǘƻ ƭŀǎǘ 
ŀŎŎŜǇǘŀōƭŜ ŎƘŜŎƪ 

 

14.5  Flow, Temperature and Pressure Verification and Calibration 
 
As illustrated in Table 8 and Table 9,  numerous verification checks are required. The pertinent reference 
sections and their required action are also illustrated. The SOPs associated with the instruments discussed 
in this QAPP detail the verification checks required in Table 9. Please reference these SOPs for further 
details. 
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15.0 Site and Equipment Maintenance 
 

Manufacturer's recommendations for maintenance will be followed. Instrument manuals are available at 
the site for reference of preventive and remedial maintenance procedures. Preventive and corrective 
maintenance will be documented on the calibration forms completed immediately after any maintenance. 
See Section 16.3 for equipment maintenance procedures. Maintenance of the individual instruments is 
detailed the operations manual of each instrument. Please refer to those documents for detailed 
maintenance instructions. Below is some general (Table 10) maintenance on the support equipment and 
platforms for the Particulate Matter network. 
 

Table 10.  Support Equipment Maintenance Activity 

Recommendation Maintenance Activity Frequency 

Monitoring shelter floor cleaning Monthly or as needed 

Monitoring shelter trash removal As needed 

Monitoring shelter light bulb replacement As needed 

Heating/AC system filter replacement As needed 

Platform inspection Annually 

Platform repair As needed 
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16.0 Instrument Equipment Testing and Inspection 
 

16.1  Acceptance Testing of Instrumentation and Equipment Integration 
 

Prior to installation, all equipment will be visually inspected to ensure there is no physical damage. 
Acceptance testing of instrumentation will be performed to verify that the instruments meet the required 
U.S. EPA performance specifications. Particulate Matter analyzers that fail to meet specifications will be 
returned to the manufacturer. After installation, the analyzers are calibrated according to the SOPs. 
Preventive maintenance will be conducted on a routine basis, as described in the operations manuals that 
accompanied the instruments upon delivery. 
 
To ensure that the monitors are operating properly, semi-annual performance evaluations are conducted 
by the WDEQ-AQD. 

 

16.2  Site Surveillance and System Check Procedures 
 
At least monthly, the Site Operator or Monitoring Specialist will visit the monitoring station to inspect the 
monitoring equipment. The Site Operator will conduct filter exchanges and will perform any required 
maintenance. 
 
During each site visit, entries will be made in the site and/or electronic logbook (E-log) documenting all 
site activities conducted. These entries will include the date of the visit, reason for the visit, time weather 
conditions, and the maintenance or calibration activities performed. If changes are made to the equipment 
or configuration of the system, these changes will also be entered in the site logbook. Entries will be made 
anytime there is a change or modification in the way a sample is obtained or the station configuration 
altered. If the Site Operator encounters a problem that cannot be rectified, he/she will contact the 
contractor and/or Project Managers who will be responsible for resolving the issue. The contractor and/or 
Project Manager will initiate a plan for corrective action and, upon approval of the project manager, will 
employ necessary resources required to rectify the situation. 

 

16.3  Site and Equipment Maintenance 
 

Manufacturer's recommendations for maintenance of the air quality analyzer is outlined below. 
Instrument instruction manuals are available for reference of preventative and remedial maintenance 
procedures. Preventive and corrective maintenance will be documented on the calibration forms 
immediately after any maintenance. See Table 11 for maintenance activities and frequencies for the 
BAMs. 
 

Table 11.  BAM 1020 & 1022 Recommended Maintenance Activities 

wŜŎƻƳƳŜƴŘŜŘ aŀƛƴǘŜƴŀƴŎŜ 
!ŎǝǾƛǘȅ 

CǊŜǉǳŜƴŎȅ 

.!a aƻŘŜƭ млнл .!a aƻŘŜƭ млнн 

bƻȊȊƭŜ ŀƴŘ ǾŀƴŜ ŎƭŜŀƴƛƴƎ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ н ƳƻƴǘƘǎ ƻǊ ŀǎ ƴŜŜŘŜŘ 

[Ŝŀƪ ŎƘŜŎƪ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 

Cƭƻǿ ǎȅǎǘŜƳ ŎƘŜŎƪκŀǳŘƛǘ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 

/ƭŜŀƴ ŎŀǇǎǘŀƴ ǎƘŀƊ ŀƴŘ ǇƛƴŎƘ 
ǊƻƭƭŜǊ ǝǊŜǎ 

aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 

/ƭŜŀƴ taмл IŜŀŘ ŀƴŘ ƛƴƭŜǘ ϧ 
taнΦр ±{// ǎŜǇŀǊŀǘƻǊ όƛŦ 

ŀǇǇƭƛŎŀōƭŜύ 
aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 
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wŜŎƻƳƳŜƴŘŜŘ aŀƛƴǘŜƴŀƴŎŜ 
!ŎǝǾƛǘȅ 

CǊŜǉǳŜƴŎȅ 

.!a aƻŘŜƭ млнл .!a aƻŘŜƭ млнн 

CƭƻǿΣ .tΣ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ 
ǾŜǊƛŬŎŀǝƻƴǎ 

aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 

/ƘŜŎƪ ŜǊǊƻǊ ƭƻƎ !ǎ ƴŜŎŜǎǎŀǊȅ !ǎ ƴŜŎŜǎǎŀǊȅ 

/ƘŜŎƪ ƻǊ ǎŜǘ .!a ŎƭƻŎƪ aƛƴƛƳǳƳ ƳƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ aƛƴƛƳǳƳ ƳƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 

wǳƴ ǎŜƭŦπǘŜǎǘ ŦǳƴŎǝƻƴ 
aƻƴǘƘƭȅ Ǉƻǎǘπƅƻǿ ŎƘŜŎƪ ƻǊ ŀǎ 

ƴŜŜŘŜŘ 
aƻƴǘƘƭȅ Ǉƻǎǘπƅƻǿ ŎƘŜŎƪ ƻǊ ŀǎ 

ƴŜŜŘŜŘ 

¢Ŝǎǘ ŬƭǘŜǊ wI !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

wŜǇƭŀŎŜ ŬƭǘŜǊ ǘŀǇŜ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

±ŜǊƛŦȅ .!a ǎŜǩƴƎ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

/ƭŜŀƴ ƛƴǘŜǊƴŀƭ ŘŜōǊƛǎ ŬƭǘŜǊ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

/ƘŜŎƪ ƳŜƳōǊŀƴŜ ǎǇŀƴ Ŧƻƛƭ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

.Ŝǘŀ ŘŜǘŜŎǘƻǊ Ŏƻǳƴǘ ǊŀǘŜ ŀƴŘ 
ŘŀǊƪ Ŏƻǳƴǘ ǘŜǎǘ 

!ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

aŀǎǎ !ǳŘƛǘ bκ! 
aƛƴƛƳǳƳ с ƳƻƴǘƘǎ ƻǊ ŀǎ 

ƴŜŜŘŜŘ 

½.YD ¢Ŝǎǘ 
aƛƴƛƳǳƳ мн ƳƻƴǘƘǎ ƻǊ ŀǎ 
ƴŜŜŘŜŘ όпуπтн ƘǊǎΦύ 

aƛƴƛƳǳƳ мн ƳƻƴǘƘǎ ƻǊ ŀǎ 
ƴŜŜŘŜŘ όпуπтн ƘǊǎΦύ 

wŜōǳƛƭŘ ǾŀŎǳǳƳ ǇǳƳǇ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

wŜǇƭŀŎŜ bƻȊȊƭŜ hπǊƛƴƎ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

wŜǇƭŀŎŜ ǇǳƳǇ ǘǳōƛƴƎΣ ƛŦ 
ƴŜŎŜǎǎŀǊȅ 

!ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

 

16.3.1  Continuous PM10 and PM2.5 (BAM) 
 

Annual calibration, or as needed, of the continuous PM10 and PM2.5 Met One BAM samplers consists of 
several procedures which include measuring the flow with a certified flow transfer standard and 
calculating the deviations from the inlet design and the set point flow rates. In addition to the flow check, 
a leak test is also performed. The BAM ambient temperature and pressure sensors are compared to 
calibrated reference sensors during calibration. All calibration equipment will be traceable to NIST 
standards. Continuous PM10 and PM2.5 calibration procedures are found in the SOPs. 

 

16.3.2  Filter-Based PM2.5 Thermo Model 2000i and MetOne E-SEQ 
 

Quarterly calibration of the PM2.5 filter-based samplers consists of several procedures which include 
measuring the flow with a certified flow transfer standard and calculating the deviations from the inlet 
design and the set point flow rates. In addition to the flow check, a leak test is also performed. The 
ambient temperature and pressure sensors of each sampler will be compared to calibrated reference 
sensors during calibration.  
 
Table 12 lists the Maintenance Activities for the Thermo Partisol sampler. 

 
Table 12.  Thermo 2000i Maintenance Activity 

aŀƛƴǘŜƴŀƴŎŜ !ŎǝǾƛǘȅ CǊŜǉǳŜƴŎȅ 

¢ƘŜǊƳƻ нлллƛ 

/ƘŜŎƪ ǎŀƳǇƭƛƴƎ ƛƴƭŜǘǎΣ Řƻǿƴ ǘǳōŜǎ ŦƻǊ ōǳƎǎ ŀƴŘ 
ƻōǎǘǊǳŎǝƻƴǎΣ ŀƴŘ ǿŀǘŜǊ ƛƴǘǊǳǎƛƻƴ 

9ŀŎƘ ǎƛǘŜ ǾƛǎƛǘΣ ŎƭŜŀƴ ŀǎ ƴŜŜŘŜŘ 

±{// ŎƭŜŀƴƛƴƎ όtaнΦрύ vǳŀǊǘŜǊƭȅ 
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aŀƛƴǘŜƴŀƴŎŜ !ŎǝǾƛǘȅ CǊŜǉǳŜƴŎȅ 

¢ƘŜǊƳƻ нлллƛ 

{ŀƳǇƭƛƴƎ ƛƴƭŜǘ ŎƭŜŀƴƛƴƎ aƻƴǘƘƭȅ 

CƛƭǘŜǊ IƻǳǎƛƴƎ !ǎǎŜƳōƭȅ /ƭŜŀƴƛƴƎ aƻƴǘƘƭȅ 

/ƛǊŎǳƭŀǝƻƴ Cŀƴ /ƭŜŀƴƛƴƎ aƻƴǘƘƭȅ 

LƴǎǇŜŎǘ ŬƭǘŜǊ ŎŀǎǎŜǧŜǎ ŦƻǊ ŎƻƴǘŀƳƛƴŀǝƻƴ ƻǊ 
ŘŀƳŀƎŜ 

9ŀŎƘ ǎƛǘŜ Ǿƛǎƛǘ 

/ƭŜŀƴ ƛƴǘŜǊƛƻǊ ƻŦ ǎŀƳǇƭŜǊ ŎŀǎŜ όƛŦ ŀǇǇƭƛŎŀōƭŜύ 9ŀŎƘ ǎƛǘŜ Ǿƛǎƛǘ 

LƴǎǇŜŎǘ ǳǇǇŜǊ ŀƴŘ ƭƻǿŜǊ ŎŀǎǎŜǧŜ ǎŜŀƭǎ 9ŀŎƘ ǎƛǘŜ Ǿƛǎƛǘ 

9ȄǘŜǊƴŀƭ ƭŜŀƪ ŎƘŜŎƪ tŜǊŦƻǊƳŜŘ ōŜŦƻǊŜ Cƭƻǿ ±ŜǊƛŬŎŀǝƻƴ ƻǊ /ŀƭƛōǊŀǝƻƴ 

LƴǘŜǊƴŀƭ ƭŜŀƪ ŎƘŜŎƪ hƴƭȅ ǇŜǊŦƻǊƳŜŘ ƛŦ ǘƘŜ 9ȄǘŜǊƴŀƭ ƭŜŀƪ ŎƘŜŎƪ Ŧŀƛƭǎ 

/ƭŜŀƴ {{L ƛƴƭŜǘ aƻƴǘƘƭȅ 

/ƭŜŀƴ Ǌŀƛƴ ƘƻƻŘ ŀƴŘ ŀƛǊ ǎŎǊŜŜƴ 9ǾŜǊȅ ǎƛȄ ƳƻƴǘƘǎ 

hǾŜǊƘŀǳƭ ƻǊ ǊŜǇƭŀŎŜ ǎŀƳǇƭƛƴƎ ǇǳƳǇ ŀƴŘ 
ǎƻƭŜƴƻƛŘǎ 

мнπму ƳƻƴǘƘǎ 

 

Table 13.  Met One E-SEQ Maintenance Activity 

Maintenance Activity Frequency 

E-SEQ 

Leak Check Each site visit, clean as needed. 

Flow System check / audit Monthly 

Clean PM2.5 cyclonic separator particle trap. (if used) Monthly 

Clean PM4 cyclonic separator particle trap. (if used) Monthly 

Check or set a real-time clock. Monthly 

Verify proper pump and box fan operation Monthly 

Complete flow system calibration. Quarterly 

Completely disassemble and clean PM10 inlet and 
PM2.5 cyclone. 

Quarterly 

Rebuild vacuum pump (use rebuild kit) 4 months or as needed 

Clean internal debris filter. 6 months or as needed 

Clean transport mechanism. 6 months or as needed 

Test operability of transport kill switch 6 months or as needed 

Clean vertical inlet tube 12 Months or as needed 

 

16.3.3  PM2.5 SuperSASS and URG 3000N 
 
The SuperSASS has four flow lines. These same four lines are used by the second set of four sample canisters. 
All channels should be within ±0.67 LPM or ±10% of the reference standard. The temperature and pressure 
sensors will be compared to calibrated reference sensors during calibration. All calibration equipment will be 
traceable to NIST standards. PM2.5 SuperSass calibration procedures are found in the CSN SOP. The URG 3000N 
sampler will be calibrated for ambient temperature, barometric pressure, and flow rate. A three-point flow 
calibration is conducted on the URG 3000N samplers after a successful leak check has been performed. The 
Ŧƭƻǿ ǊŀǘŜ ŎŀƭƛōǊŀǘƛƻƴ ƛǎ ŎƻƴŘǳŎǘŜŘ ōȅ ƛƴǎŜǊǘƛƴƎ ŀƴ άŀǳŘƛǘέ ŎŀǊǘǊƛŘƎŜΦ ¢ƘŜ Ŧƭƻǿ ŀŘŀǇǘŜǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǘƻǇ ƻŦ 
the downtube. The tubing is connected from the reference standard to the flow audit adapter to begin the 
flow rate verification. The temperature and pressure sensors will be compared to calibrated reference sensors 
during calibration. PM2.5 URG calibration procedures are found in the CSN SOP.  



WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Section 16 
Page 48 of 193  

Table 14 lists the Maintenance Activities for the CSN samplers. 
 

Table 14.  SuperSASS and URG Maintenance Activity 

aŀƛƴǘŜƴŀƴŎŜ !ŎǝǾƛǘȅ CǊŜǉǳŜƴŎȅ 

{ǳǇŜǊ{!{{ ŀƴŘ ¦wDπолллb 

/ƘŜŎƪ ǎŀƳǇƭƛƴƎ ƛƴƭŜǘǎΣ ¦wD ŘƻǿƴǘǳōŜ ŦƻǊ ōǳƎǎ 
ŀƴŘ ƻōǎǘǊǳŎǝƻƴǎΣ ŀƴŘ ǿŀǘŜǊ ƛƴǘǊǳǎƛƻƴ 

9ŀŎƘ ǎƛǘŜ ǾƛǎƛǘΣ ŎƭŜŀƴ ŀǎ ƴŜŜŘŜŘ 

/ƭŜŀƴ ǎŀƳǇƭŜǊ ƛƴƭŜǘ ǎǳǊŦŀŎŜǎ aƻƴǘƘƭȅ 

/ƭŜŀƴ ƛƴǘŜǊƛƻǊ ƻŦ ǎŀƳǇƭŜǊ ŎŀǎŜ όƛŦ ŀǇǇƭƛŎŀōƭŜύ 9ŀŎƘ ǎƛǘŜ Ǿƛǎƛǘ 

LƴǎǇŜŎǘ ŘŜƴǳŘŜǊ ŦƻǊ ōǊŜŀƪŀƎŜ ό¦wDύ 
wŜǇƭŀŎŜ ŘŜƴǳŘŜǊǎ ǿƛǘƘ ŦǊŜǎƘƭȅ ŎƻŀǘŜŘ ƻƴŜǎ ŀƴŘ 
ǊŜǘǳǊƴ ǳǎŜŘ ŘŜƴǳŘŜǊ ǘƻ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ŦƻǊ 

ǊŜŦǳǊōƛǎƘƳŜƴǘ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ ŎƻƻƭƛƴƎ ŀƛǊ ƛƴǘŀƪŜ ŬƭǘŜǊ ŀƴŘ 
Ŧŀƴǎ 

9ǾŜǊȅ ол ǎŀƳǇƭƛƴƎ ŜǾŜƴǘǎ ƻǊ ƳƻǊŜ ƻƊŜƴ ŀǎ 
ƴŜŜŘŜŘ ƻǊ ŀǎ ǎǇŜŎƛŬŜŘ ōȅ ǘƘŜ ƴŜǘǿƻǊƪ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ hπǊƛƴƎǎ ƻŦ ƛƴƭŜǘ ŀƴŘ ǿŀǘŜǊ ǎŜŀƭ 
ƎŀǎƪŜǘ ŀǘ ŘƻǿƴπǘǳōŜ ŜƴǘǊȅ ǘƻ ŎŀǎŜ 

!ǇǇƭȅ ŀ ǾŜǊȅ ƭƛƎƘǘ Ŏƻŀǘ ƻŦ ǾŀŎǳǳƳ ƎǊŜŀǎŜ ƛŦ 
ǊŜǉǳƛǊŜŘ 

/ƭŜŀƴ ŎȅŎƭƻƴŜǎ ŀƴŘ ƳŀƴƛŦƻƭŘǎ ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ 
ǎŀƳǇƭŜǊ ƳƻŘǳƭŜ 

!ǎ ƴŜŜŘŜŘ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ hπǊƛƴƎǎ ƛƴ ǎŀƳǇƭŜǊ ƘŜŀŘ ƻǊ 
ǇƭŀǜƻǊƳ ŀǎǎŜƳōƭȅ ƻŦ ¦wD олллb 

!ǎ ƴŜŜŘŜŘ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ ǾŀŎǳǳƳ ǘǳōƛƴƎΣ ǘǳōŜ ŬǩƴƎǎΣ 
ŀƴŘ ƻǘƘŜǊ ŎƻƴƴŜŎǝƻƴǎ ǘƻ ǇǳƳǇ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ 

ŎƻƳǇƻƴŜƴǘǎ 
!ǎ ƴŜŜŘŜŘ 

hǾŜǊƘŀǳƭ ƻǊ ǊŜǇƭŀŎŜ ǎŀƳǇƭƛƴƎ ǇǳƳǇ ŀƴŘ 
ǎƻƭŜƴƻƛŘǎ 

vǳŀǊǘŜǊƭȅ όŜǾŜǊȅ о ƳƻƴǘƘǎύ 
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17.0 Inspection/Acceptance of Supplies and Consumables 
 

17.1  Spare Parts 
 
Spare parts for the continuous PM analyzers and filter-based sampler will be stored in the monitoring 
shelter and will be used as needed. These spare parts include, but are not limited to, pump re-build kits, 
various O-rings, and filter tape. Any additional parts that are not stored at the monitoring station will be 
stored at the WDEQ-!v5 ŀƴŘ ŎƻƴǘǊŀŎǘƻǊǎΩ ŎŜƴǘǊŀƭ ƻǇŜǊŀǘƛƴƎ ŦŀŎƛƭƛǘƛŜǎΦ 
 

17.2  Inspection/Acceptance of Supplies and Consumables 
 
Spare parts will be purchased only from the instrumentation manufacturer by the Monitoring Specialists, 
Project Managers or contractors. Parts will be inspected by the Contract Operator or the Monitoring 
Specialist for shipping damage upon receipt. Spare parts will be kept in the monitoring shelter for use 
when needed. The use of spare parts will be documented on calibration forms or Corrective Action 
Sheets. 
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18.0 Non-Direct Measurements 

 
The data collected from the PM monitoring program are used for NAAQS and WAAQS nonattainment 
decisions, compliance, dispersion modeling, and/or comparison with other ambient air monitoring data. 

 
The national primary and secondary ambient air quality standard for PM10 is 150 micrograms per cubic 
meter (µg/m3) 24-hour averaged concentration measured in ambient air. The primary ambient air quality 
standard for PM2.5 ƛǎ фΦл ˃ƎκƳ3 annual arithmetic mean concentration measured in ambient air and 35 
˃ƎκƳ3 24-hour averaged concentration measured in ambient air.  

 
To comply with the 24-hour PM10 NAAQS, a monitor may only have one exceedance (a 24-hour average 
concentration greater than 150 µg/m3) per year on average over a three-year period. A design value of 
zero means the station has not recorded any values over 150 µg/m3 during the three-year period. 
Wyoming also has an ambient air quality standard for PM10 in its State regulations. Compliance with the 
annual Wyoming Ambient Air Quality Standards (WAAQS) is determined by the three-year average of the 
annual mean. The three-year average of the mean must be below 50 µg/m3. 
 
For stations that monitor PM2.5, the primary annual NAAQS and WAAQS is attained when the three-year 
average does not exceed 9.0 µg/m3. The 24-hour PM2.5 NAAQS and WAAQS is 35 µg/m3.  Compliance with 
this standard is determined from the three-year average of the 98th percentile concentration. 
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19.0 Data Management 
 

The proper management of all data is critical to assuring the quality and usability of the monitoring results. 
As such, procedures have been implemented to ensure robust data acquisition, validation, reduction, 
reporting, and storage of electronic data. Continuous PM data will be retrieved from the monitoring site 
daily via internet connection. 
 
All electronic calculations and statistical analyses will be performed using standard software that can be 
easily verified. All project documentation, records, data, and reports will be stored for at least five years 
following project completion. Data is stored on the WDEQ-AQD network servers once reported to AQS 
and will be archived at a separate location. 
 
PM data will be reviewed routinely by the Project Managers or his/her designee assigned to the program. 
The data will be subjected to several levels of QC, validation, and QA. Validated data are compiled into the 
final database for further analysis and report preparation. The final data is processed and archived on the 
ŎƻƴǘǊŀŎǘƻǊΩǎ or the WDEQ central databases. For more details, please see Sections 21 and 22. 

 

19.1  Data Retrieval 
 
Continuous PM data (i.e., from the BAM 1020 or 1022) is retrieved from the site by connecting the 
instrument to the DAS, and then remotely telemetering to the central database either the ŎƻƴǘǊŀŎǘƻǊΩǎ ƻǊ 
²59vΩǎΦ Non-continuous PM data (i.e., filter based) data are created in the laboratories. The 
laboratories send this data to the contractors or WDEQ usually thirty (30) days after the end of the 
calendar month. The flow data, collected from the instruments and gravimetric data from the 
laboratories is then combined to create the data submitted to AQS. Recently, the WDEQ-AQD changed 
over to the AirVision platform, which supports the website known as WyVisNet. This is a WDEQ-AQD 
housed data storage system that is accessible by both the contractors and WDEQ-AQD staff. For the State 
operated continuous SLAMS, the WDEQ-AQD data is housed in the AirVision system and the WDEQ-AQD 
staff perform validation on the data. 

 

19.2  Raw Data 
 

Raw data are records, notes, memoranda, worksheets, or exact copies and are the result of original 
observations and activities of the monitoring project. Raw data include data from the DAS and data 
entered directly into a system. 

 

19.3  Data Transfer 
 

The BAM analyzers produce digital data that are collected by a DAS and averaged for a particular time 
period. The data are stored on a network and are validated quarterly. The hourly air quality data are 
uploaded to WyVisNet on an hourly basis. For the gravimetric mass data from the Thermo 2000i, the 
contract laboratory transfers the data via email. For the CSN data, the data is housed in the UCD-AQRC 
database (DART). This database is accessible to the WDEQ-AQD through username and password access. 

 

19.4  DAS Data Review 
 

Data review is performed by the Monitoring Specialists and Site Operators. The data review includes 
reviewing the calibration information, flow checks, maintenance logs, hourly data, and flags, and 
recording any information that might be vital to proper review of the data. Information used in the 
review may be used to invalidate data. 
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19.5  Data Validation 
 

Data validation ensures that data processing operations have been carried out correctly and that the 
quality of field operations have been performed properly and in accordance with written procedures. Once 
data validation has identified problems, the data can be corrected, flagged, or invalidated, and corrective 
actions can be taken when necessary. In the event of a failed audit or out-of-range calibration, the Data 
Validator will be responsible for checking or invalidating data. Data validation procedures are described in 
detail in Section 22. 

 

19.6  Data Transmittal 
 

Data transmittal occurs when data are transferred from one location to another or from one person or 
group to another. An example of data transfer is the electronic transfer of data over a computer network. 
WDEQ-AQD requires that data be prepared in the AQS format on a quarterly basis and stored in zip files 
with a specific name format that incorporates the reported year and quarter. 

The Data Manager and/or the QA coordinator will report all ambient air quality data and information, as 
specified by the AQS Users Guide13, and coded in the AQS format. Such data will be fully validated and will 
be submitted directly to the AQS via electronic transmission. The only exception to this is the CSN data, 
which is transferred to the EPA AQS database once the WDEQ-AQD has reviewed and certified the data in 
DART. 

 

19.7  Data Processing 
 

Data processing includes aggregating and summarizing results so they can be easily understood and 
interpreted in various ways. EPA regulations require certain summary data be computed and reported on a 
regular basis such as precision, accuracy, bias, and so on. 

 

19.8  Data Analyses 
 

Data summary and analysis requirements, as presented in 40 CFR Part 58, Appendix A3, will be followed for 
this program. 
 

19.9  Data Flagging 
 

Data will be flagged if a numeric result was available but has been qualified in some respect related to the 
validity of the result. Null data codes will be generated for invalid data as they are entered into the AQS 
database. A QX or other quality assurance qualifier code should be added when a critical criteria check is 
missed (e.g. flow check does not take place in the month) or a quality assurance audit fails to be 
conducted. Other qualifiers will be evaluated on a case-by-case basis if a systematic or operational criteria 
is deviated from. Additional AQS qualifier codes can be found at; 
https://aqs.epa.gov/aqsweb/documents/codetables/qualifiers.html 
 
An exceptional event, as defined in 40 CFR Part 50.1 (j)13, provides that an exceptional event is one that 
affects air quality, is not reasonably controllable or preventable, and is caused by human activity that is 
unlikely to recur at a particular location or a natural event. Additional requirements in 40 CFR Part 50.14 
(1) (2) and (b)(1)13 identify that a state must demonstrate a άŎƭŜŀƴ and casual relationship between the 
ƳŜŀǎǳǊŜŘ ŜȄŎŜŜŘŀƴŎŜǎ ƻǊ Ǿƛƻƭŀǘƛƻƴ ƻŦ ǎǳŎƘ ǎǘŀƴŘŀǊŘ ŀƴŘ ǘƘŜ ŜǾŜƴǘέ ŀƴŘ ǘƘŀǘ άŀƴ ŜȄŎŜǇǘƛƻƴŀƭ ŜǾŜƴǘ 
caused a specific air pollution concentration in excess of one or more National Ambient Air Quality 

https://aqs.epa.gov/aqsweb/documents/codetables/qualifiers.html


WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Section 19 
Page 53 of 193  

{ǘŀƴŘŀǊŘǎΦέ ¢ƘǳǎΣ ²59v-AQD and the contractors will flag data related to an exceptional event at the 
request of the WDEQ-AQD. Electronic copies of the data will be stored at WDEQ-AQD office in Cheyenne, 
Wyoming. 

 

19.10  Data Submittal to the Air Quality System 
 

Each quarter, WDEQ-!v5 ŦƛƭŜǎ ƻŦ ƻōǎŜǊǾŜŘ Řŀǘŀ ǘƘŀǘ ŀǊŜ ǊŜŀŘȅ ŦƻǊ !v{ ǳǇƭƻŀŘ όάw5έ ǘǊŀƴǎŀŎǘƛƻƴύ ŀǊŜ 
ǇǊŜǇŀǊŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘ ǘƻ ²59vΩǎ LƴǾŜƴǘƻǊȅΣ aƻƴƛǘƻǊƛƴƎΣ tŜǊƳƛǘǘƛƴƎΣ ŀƴŘ /ƻƳǇƭƛŀƴŎŜ ¢ǊŀŎƪƛƴƎ όLat!/¢ύ 
system. These files are prepared from validated hourly data and conform to the 9t!Ωǎ central databaseτ
the AQS coding guidelines found on the AQS website14. Missing data will carry the null code that best 
describes the reason for each missing data point. The most common reasons for missing data include 
calibration, maintenance, an audit, weather related or power outage. 
 
Data may also be marked with a qualifier code to denote suspect data if necessary. Data in the AQS files 
may be reported in standard or alternative units, which are defined by the AQS. Criteria pollutants will be 
reported in a manner consistent with guidelines set forth in the 40 CFR Part 50.13. For details on WDEQ-
AQD AQS coding, please see Appendix B and Section 3.0. 
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Section C. Assessment and Oversight 
 

20.0 Assessment and Response Actions 
 

Audit procedures and techniques followed by the WDEQ-AQD are established by EPA audit guidelines. 
Each of the samplers and instruments (i.e., BAMs) has individual techniques that are performed. Each of 
ǘƘŜ ǎŀƳǇƭŜǊΩǎ ŀǳŘƛǘ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ǎŜŎǘƛƻƴǎ ōŜƭƻǿΦ 
 
Performance audits may be attended by site operators, contractors, WDEQ-AQD staff, and/or the QA 
Coordinator from the Cheyenne office. The auditor will use the on-site logbook to record the times and 
parameters audited, as well as any witnesses to the audit. Electronic documentation of audit results will be 
kept for a period of five (5) years following the audit. Audit summaries are available on ²59vΩǎ IMPACT 
system. WDEQ-!v5 ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƛƴǇǳǘǘƛƴƎ ŀǳŘƛǘ ǊŜǎǳƭǘǎ ƛƴ 9t!Ωǎ !v{ ǎȅǎǘŜƳΦ 
 

20.1  Thermo Partisol 2000i and MetOne E-SEQ 
 
¢ƘŜ ¢ƘŜǊƳƻ tŀǊǘƛǎƻƭ нлллƛ ƛǎ ŀ CwaΣ ƛǘ ƛǎ ŀƭǎƻ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ǇŀǊǘ ƻŦ 9t!Ωǎ tŜǊŦƻǊƳŀƴŎŜ 9Ǿŀƭǳŀǘƛƻƴ 
tǊƻƎǊŀƳ όt9tύΦ 9t! ŎƘƻƻǎŜǎ Ѻ ƻŦ ǘƘŜ PM2.5 network to audit each year. The audit is described here 
briefly. Since the EPA oversees the PEP program, this QAPP only details the WDEQ-AQD portion of the 
audit. 
 
Annually, the EPA or its designee places a mobile PEP gravimetric sampler, next to the station sampler. 
Both samplers, PE and station samplers, will collect samples on the same day, typically for twenty-four (24) 
hours. The EPA designee will then retrieve the sample and ship it to an independent laboratory for 
gravimetric analysis. The site sampler will be operated in its normal fashion and the sample collected on 
its normal schedule. The WDEQ-AQD will send the gravimetric data to EPA for comparison with the EPA 
sampler. The goal for acceptable measurement between the samplers is <15.0%. 
 
Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ t9t ŀǳŘƛǘΣ ŀƴ ƛƴǘŜǊƴŀƭ Ŧƭƻǿ άŀǳŘƛǘϦ ƛǎ ǇŜǊŦƻǊƳŜŘ ŀƴƴǳŀƭƭȅΦ For the flow audit, the 
volumetric flow rate is measured using a flow device that is not used during normal operations, such as 
monthly flow checks and adjustments to the flow of the instrument. 
 

20.2  BAM 1020 and 1022 
 
The BAM sampler audit consists of measuring the flow rate of the instrument and comparing the pressure 
and temperature sensors against NIST traceable field standards. 
 
For the flow audit, the volumetric flow rate is measured using a flow device that is not used during normal 
operations, such as monthly flow checks and adjustments to the flow of the instrument. The BAM 
instruments operate at a flow rate of 16.7 lpm. The PM10 head is removed from the inlet and tubing is 
attached to the inlet opening and the flow device. Make certain the BAM has warmed up for sixty (60) 
minutes 
 
There are two temperature sensors and one pressure sensor on the BAM instruments. One of the 
temperature sensors is outside of the instrument in a Gill temperature housing attached to the inlet. A 
NIST traceable sensor probe is placed next to the Gill housing and the external temperature is compared 
against the NIST standard. The internal temperature and pressure probes are next to the filter tape. The 
NIST traceable probe is placed as close to the temperature sensor and the pressure and temperature are 
recorded from the sampler and the audit device. 
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20.3  URG 3000N 
 
The URG sampler audit consists of checking the flow rate of the sampler, the temperature sensor and 
pressure sensors. The first thing that needs to occur is that the filter cartridge on the cassette manifold is 
removed and an άŀǳŘƛǘέ cassette is put in its place. Once this is done, the audit can commence. First, the 
temperature probe is removed from the bottom of the sampler and placed next to a NIST traceable 
temperature probe. The pressure sensor is read in the sampler and compared to the NIST traceable 
barometer. A flow device is attached to the inlet of the sampler and the sampler is operated. The flow 
rate, temperature and pressure are then compared between the sampler readouts and the NIST traceable 
device. 
 

20.4  Met One SuperSass 
 
Similar to the URG sampler, the audit consists of checking the flow rate of the sampler, the temperature 
sensor and pressure sensors. The first thing that needs to occur is that the canister that houses the VSCC 
and filter are removed and a canister with a άŘǳƳƳȅέ filter is put into its place. The sampler is switched 
on and tubing from the NIST traceable flow device is connected between the inlet of the canister and the 
flow device. The flow rate is measured at each of the four (4) canister stations. The canister for each 
station is then removed and a NIST traceable temperature probe is placed next to the temperature sensor 
at each station. The pressure sensor is read in the sampler and compared to the NIST traceable 
barometer. The flow rate, temperature and pressure are then compared between the sampler readouts 
and the NIST traceable device. 
 

20.5  Corrective Actions 
 
All deficiencies identified during routine data surveillance, performance audits, and/or site surveillance 
will be documented and reported to the Project Manager no later than one working day of discovery, and 
depending on the nature of the deficiency, corrective action will be made no later than seven working 
days after the notification. Corrective actions to deficiencies will be addressed and documented in the 
station logbook and a Corrective Action Report. Follow-up action shall be taken to verify implementation 
of the corrective action. A Corrective Action Report form (in the SOPs) will be filled out that identifies the 
problem or deficiency, the proposed corrective action, and the results of the corrective action. Corrective 
!Ŏǘƛƻƴ wŜǇƻǊǘǎ ǿƛƭƭ ŀƭǎƻ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǎǘŀǘƛƻƴΩǎ ǉǳŀǊǘŜǊƭȅ ǎǳƳƳŀǊȅ ǊŜǇƻǊǘΦ ! copy of a Corrective 
Action Report is presented in the SOP in Appendix A. WDEQ-AQD has the authority to issue stop work 
orders to contractors, if necessary. 
 

20.6  QAPP Revisions 
 
If revisions to the QAPPs are needed, any modifications will be performed or approved by the WDEQ-AQD 
on an annual basis. If a QAPP is submitted to WDEQ-AQD for review and comment, a revised edition will be 
distributed to all appropriate individuals on the distribution list. QAPP reviews will be performed annually 
by WDEQ-AQD.
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21.0 Reports to Management 
 

A summary of the reports to be generated is presented in Table 15. The QA Coordinator or his/her 
designate will generate reports to management. 

 
Table 15.  Reports to Management 

wŜǇƻǊǘǎ CǊŜǉǳŜƴŎȅ /ƻƴǘŜƴǘ 
wŜǎǇƻƴǎƛōƭŜ 

tƻǎƛǝƻƴκLƴŘƛǾƛŘǳŀƭ 
5ƛǎǘǊƛōǳǝƻƴ 

vǳŀǊǘŜǊƭȅ 
{ǳƳƳŀǊƛŜǎ 
όLƴŎƭǳŘŜǎ 
tǊŜŎƛǎƛƻƴ ŀƴŘ 
!ŎŎǳǊŀŎȅύ 

vǳŀǊǘŜǊƭȅ 
{ǳƳƳŀǊƛȊŜ 5ŀǘŀ 
ŦƻǊ vǳŀǊǘŜǊƭȅ 
{ǳƳƳŀǊƛŜǎ 

tǊƻƧŜŎǘ aŀƴŀƎŜǊ ƻǊ 
/ƻƴǘǊŀŎǘƻǊΤ 
!ƛǊ±ƛǎƛƻƴ ŀƴŘ 
ǊŜǾƛŜǿŜŘ ōȅ 
tǊƻƧŜŎǘ aŀƴŀƎŜǊ 

{ŜŜ {ŜŎǝƻƴ о 
5ƛǎǘǊƛōǳǝƻƴ [ƛǎǘ 

!ƴƴǳŀƭ wŜǇƻǊǘ !ƴƴǳŀƭƭȅ 
{ǳƳƳŀǊƛȊŜ 5ŀǘŀ 
ŦƻǊ !ƴƴǳŀƭ 
wŜǇƻǊǘǎ 

/ƻƴǘǊŀŎǘƻǊ ŀƴŘ 
ǊŜǾƛŜǿŜŘ ōȅ 
tǊƻƧŜŎǘ aŀƴŀƎŜǊ 

{ŜŜ {ŜŎǝƻƴ о 
5ƛǎǘǊƛōǳǝƻƴ [ƛǎǘ 

9Ƴŀƛƭ ƴƻǝŬŎŀǝƻƴ 
ƻŦ !Ŏǝƻƴ [ƛƳƛǘ 
ǊŜŀŎƘŜŘ 

!ǎ bŜŜŘŜŘ 

5ƛǎŎǳǎǎ 
ƛƴǎǘǊǳƳŜƴǘ ƛǎǎǳŜǎΣ 
ƅƻǿ ǊŀǘŜǎΣ 
ǘŜƳǇŜǊŀǘǳǊŜ 
ǇǊƻōŜǎ ƻǊ 

ǇǊŜǎǎǳǊŜ ǎŜƴǎƻǊǎ 
ƻǳǘ ƻŦ ǊŀƴƎŜ 

/ƻƴǘǊŀŎǘƻǊ ƻǊ 
!ƛǊ±ƛǎƛƻƴ 

tǊƻƧŜŎǘ aŀƴŀƎŜǊ 

/ƻǊǊŜŎǝǾŜ !Ŏǝƻƴ 
wŜǇƻǊǘǎ 

!ǎ bŜŜŘŜŘ 

{ǳƳƳŀǊƛȊŜ 
/ƻǊǊŜŎǝǾŜ !Ŏǝƻƴǎ 
ǘŀƪŜƴ ǘƻ ǊŜǘǳǊƴ 
ǘƘŜ aƻƴƛǘƻǊƛƴƎ 
{ǘŀǝƻƴ ƛƴǘƻ 

ŎƻƳǇƭƛŀƴǘ ǎǘŀǘǳǎ 

/ƻƴǘǊŀŎǘƻǊ tǊƻƧŜŎǘ 
aŀƴŀƎŜǊ ƻǊ 
²59vπ!v5 
tǊƻƧŜŎǘ aŀƴŀƎŜǊ 

{ŜŜ {ŜŎǝƻƴ о 
5ƛǎǘǊƛōǳǝƻƴ [ƛǎǘ 

wŜǎǇƻƴǎŜ ǘƻ 
/ƻǊǊŜŎǝǾŜ !Ŏǝƻƴ 
wŜǇƻǊǘǎ 

!ǎ bŜŜŘŜŘ 

wŜǇƻǊǘǎ ǘƘŜ 
ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ 

/ƻǊǊŜŎǝǾŜ !Ŏǝƻƴǎ 
ǘŀƪŜƴ 

/ƻƴǘǊŀŎǘƻǊ ƻǊ 
tǊƻƧŜŎǘ aŀƴŀƎŜǊ 

{ŜŜ {ŜŎǝƻƴ о 
5ƛǎǘǊƛōǳǝƻƴ [ƛǎǘ 

 
Quarterly summaries will be submitted to the WDEQ-AQD within sixty (60) days of the end of the 
monitoring quarter. The annual report will be submitted to the WDEQ-AQD within ninety (90) days of the 
end of the monitoring year. Corrective Action Reports are submitted in the quarterly report, or as 
requested. 

 
An email notification will be submitted to the WDEQ-AQD Project Manager whenever the PM 
concentration measured at a site by a BAM exceeds 150 µg/m3 for PM10 in a 24-hour period. An email 
notification will also be submitted to the WDEQ-AQD Project Manager if the PM2.5 concentration exceeds 
ор ˃ƎκƳ3 in a 24-hour period. Since the gravimetric analysis requires laboratory analyses, when the data 
are generated and exceed the levels stated earlier, then a notification will be submitted to the WDEQ-
AQD Project Manager.  
 
Notifications via email will be sent the following business day and will include a graph of the data from the 
day the elevated value occurred, along with a brief explanation of the event.  
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Section D. Data Validation and Usability 
 

22.0 Data Review, Validation, and Verification Requirements 
 

The air quality data validation criteria are based on ǘƘŜ ¦Φ{Φ 9t!Ωǎ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ IŀƴŘōƻƻƪǎ ŦƻǊ !ƛǊ 
Pollution Measurement Systems, Volumes I and II8. The data validation templates detailed in Table 4 and 
Table 5 are based on the EPA QA Handbook II templates. Table 4 and Table 5 are composed of critical 
criteria, operational evaluations, and systematic issues. Data that do not meet each and every criterion on 
the Criteria Table should be invalidated unless there is a compelling justification for not doing so. 
Violation of a criterion on the Evaluations Table may be cause for invalidation and the reason for not 
meeting the criterion must be investigated, mitigated, or justified. If a criterion on this QAPP validation is 
not met, ƛǘ ŘƻŜǎ ƴƻǘ ƛƴǾŀƭƛŘŀǘŜ ǘƘŜǎŜ Řŀǘŀ ōǳǘ Ƴŀȅ ƛƳǇŀŎǘ ǘƘŜ άŜǊǊƻǊ ǊŀǘŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ 
ŀǘǘŀƛƴƳŜƴǘκƴƻƴŀǘǘŀƛƴƳŜƴǘ ŘŜŎƛǎƛƻƴΦέ 
 
The Project Managers, contractors, Monitoring Specialists and Site Operators are responsible for verifying 
proper operation of the monitoring equipment under their control. For AQD operated PM stations, there 
will be an assigned internal Data Validator to review data whom will communicate with the Monitoring 
Specialist or Project Manager. 
 
For contracted stations, the contractors will review the incoming data to the standards discussed in this 
document. During each quarter, the data will be reviewed again by the Project Manager to ensure that 
the data are complete, accurate, and representative and that erroneous data have been removed in 
preparation for the final data report. 
 
The contractors will routinely check for irregularities during the daily data review. Data review includes 
evaluation of the raw data, QC checks (e.g., flow rate, temperature, and pressure), maintenance records, 
calibration and audit data. Any abnormalities in the data will be flagged and noted on the appropriate 
checklists. Any suspect data will be brought to the attention of the Project Manager as soon as possible. All 
other documentation pertaining to the project (e.g., station logs, field notes, calibration, and audit sheets) 
will be reviewed to ensure that erroneous data are identified and removed as necessary from the final 
data set. Calibration procedures for the PM samplers are presented in Table 4 and Table 5 of this QAPP. 
For PM samplers, precision, bias, and accuracy will be determined using the collocated and audit data 
where indicated. 
 
For AQD operated PM monitors, the Data Validator will perform validation checks during the workday for 
ǘƘŜ ǇǊŜǾƛƻǳǎ ŘŀȅΩǎ Řŀǘŀ ŀƴŘΣ ŀǎ ƴŜŎŜǎǎŀǊȅΣ ǘƘŜ ǇǊŜǾƛƻǳǎ ǿŜŜƪŜƴŘΩǎ ŀƴŘ ƘƻƭƛŘŀȅΩǎ Řŀǘŀ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ 
irregularities during the daily data review. Daily data review includes evaluation of the raw data, 
ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ Řŀǘŀ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƻ ǘƘŜ !v5Ωǎ !ƛǊ±ƛǎƛƻƴ ǎƻŦǘǿŀǊŜ ŀƴŘ ²ȅ±ƛǎbŜǘ ǿŜōǎƛǘŜΣ Ŧƭƻǿ ǊŀǘŜΣ 
temperature, pressure, and any instrument generated codes. A monthly evaluation to validate the data 
will include monthly flow rate, temperature and pressure evaluations, maintenance records, calibration 
and audit data including the AirVision logbook. Any abnormalities in the data will be flagged and noted 
on the appropriate checklists. Any suspect data will be brought to the attention of the Project Manager as 
soon as possible. All other documentation pertaining to the project (e.g., station logs, field notes, 
calibration, and audit sheets) will be reviewed to ensure that erroneous data are identified and removed as 
necessary from the final data set. 
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22.1 Data Acceptance Limits for Particulate Matter 
 

Independent performance audits will be conducted to verify that calibration and maintenance of the 
instruments is correct. Audit results will be used to invalidate periods of data when the PM samplers were 
not operating within EPA specifications as discussed in Table 4, Table 5, Table 8, and Table 9. 
 
For the determination of Particulate Matter, data will be valid and acceptable if the following conditions 
apply: 

ǒ An independent PE (Thermo 2000i) has an absolute difference < 10.1% for values >3.0 
µg/m3 when compared against an EPA PEP sampler 

ǒ When any collocated samplers of the same make and model are operated and the 
precision coefficient of variance (CV) is < 10%. 

ǒ The sampler performance is within tolerance as specified in Table 4, Table 5, Table 8, and Table 9 
of this QAPP.  
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23.0 Data Validation and Verification Methods 
 

The Contractors or AQD Data Validator are responsible for verifying Particulate Matter data by reviewing 
the QC checks, flow checks, calibration records, audit results, and field notes from the Site Operator or 
Monitoring Specialist prior to formal acceptance of these data. Precision and bias calculations will also be 
reviewed. The Project Managers will use Table 4, Table 5, Table 8, and Table 9 in Sections 7 and 14, to 
ensure that the reported data meet the appropriate MQOs. 

 

23.1  Level 0 Data Validation 
 

Level 0 data validation is essentially raw data obtained directly from the data acquisition systems in the 
field. These data have not received any adjustments for known biases or problems that may have been 
identified during preventive maintenance checks or audits. Level 0 data validation is accomplished by: 

 
ǒ Collecting data via modem, and 
ǒ Initially screening the daily data for anomalies (for the BAM) 

 
Stacked parameter plots will be generated that consist of every data point downloaded since the last site 
interrogation, which will be reviewed by the Contractor or WDEQ-AQD Data Validator for consistency and 
possible problems. This redundancy assures that problems that might go unnoticed by the software will 
always be caught by the reviewer. 
 
To aid in data validation, contractors or AQD websites will be hosted and updated daily. The site contains 
24-hr meteorological chart graphics; daily minimums, maximums, and averages; QA reports; and wind 
roses. Historical data can also be reviewed at this website.  

 

23.2  Quality Control Checks for Data Validation 
 

Once the data are downloaded via modem, and the data from the FRM are calculated, they will be 
subjected to a series of QC checks by a software package or AQD Data Validator. The software package 
performs extensive quality control checks of the data and generates a data summary report that lists 
means, maximums, minimums, time of occurrence, data values that fall outside of prescribed ranges, 
periods of constant values, and periods of rapid value changes. These criteria may be adjusted as data are 
collected to more accurately encompass site-specific conditions. 

The QA software is used to generate flags or warnings that the parameter value is outside of a normally 
acceptable range. The outlier program does not invalidate data or erase file records on the basis of these 
outlier tests. Raw data files are never modified and are archived. It will be left to the Contractors or Data 
Validator to review the results of the outlier program in conjunction with the data parameter plots and 
initiate corrective actions if warranted (via a site visit or data invalidation). 

 

23.3  Level 1 Data Validation 
 

After the QC software is run, visual inspection of the data is performed to identify suspect data values 
ǘƘŀǘ ǿŀǊǊŀƴǘ ŦǳǊǘƘŜǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ ¢ƘŜǎŜ ǾŀƭǳŜǎ ǿƛƭƭ ōŜ ŦƭŀƎƎŜŘΦ tŜǊ 9t!Ωǎ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ IŀƴŘōƻƻƪ ŦƻǊ 
Air Pollution Measurement Systems, Volume II: Ambient Air Quality Monitoring Program8, EPA 
recommends the use of flags or result qualifiers to identify potential problems with data (or a sample). 
According to the EPA, a flag is an indicator of the fact and the reason that a data value (a) did not produce 
a numeric result, (b) produced a numeric result but it is qualified in some respect relating to the type or 
validity of the result, or (c) produced a numeric result but for administrative reasons is not to be reported 
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outside the organization. 

 
Thus, QC flags and codes consisting of a letter and value will be assigned to each datum to indicate its 
quality. Multiple flags will be applied to each invalid data point, such as data invalid due to calibration. 
Table 16 presents the data flags and codes that will be applied to the data. Additional AQS qualifier codes 
can be found at https://aqs.epa.gov/aqsweb/documents/codetables/qualifiers.html 

 
Table 16.  Data Flags 

CƭŀƎ /ƻŘŜ  5ŜǎŎǊƛǇǝƻƴ 

± л ±ŀƭƛŘ 

/ м /ƻǊǊŜŎǘŜŘ ƻǊ 9ǎǝƳŀǘŜŘ 

{ т 
{ǳǎǇŜŎǘΥ Řŀǘŀ ŀǇǇŜŀǊǎ ǘƻ ōŜ ŀ 
Řŀǘŀ ǎǇƛƪŜ ƻǊ ƻǳǘǎƛŘŜ ƴƻǊƳŀƭ 

Řŀǘŀ ǊŀƴƎŜ 

L у LƴǾŀƭƛŘ Řŀǘŀ 

a фффф 
aƛǎǎƛƴƎ ŘŀǘŀΥ ƳŜŀǎǳǊŜƳŜƴǘ ƴƻǘ 

ǘŀƪŜƴ 

.W ффсо hǇŜǊŀǘƻǊ 9ǊǊƻǊ 

!/ ффсф /ƻƴǎǘǊǳŎǝƻƴ ƛƴ !ǊŜŀ 

!9 ффтм 
{ƘŜƭǘŜǊ ¢ŜƳǇŜǊŀǘǳǊŜ hǳǘǎƛŘŜ 

[ƛƳƛǘǎ 

!I ффтп {ŀƳǇƭŜ Cƭƻǿ wŀǘŜ hǳǘ ƻŦ [ƛƳƛǘǎ 

![ ффту ±ƻƛŘŜŘ ōȅ hǇŜǊŀǘƻǊ 

!a ффтф aƛǎŎŜƭƭŀƴŜƻǳǎ ±ƻƛŘ 

!b ффул LƴǎǘǊǳƳŜƴǘ aŀƭŦǳƴŎǝƻƴ 

!t ффун ±ŀƴŘŀƭƛǎƳ 

!v ффуо /ƻƭƭŜŎǝƻƴ CŀƛƭǳǊŜ 

!{ ффур tƻƻǊ v! wŜǎǳƭǘǎ 

!¢ ффус /ŀƭƛōǊŀǝƻƴ 

!± ффуу tƻǿŜǊ CŀƛƭǳǊŜ 

!² ффуф ²ƛƭŘƭƛŦŜ 5ŀƳŀƎŜ 

!· фффл tǊŜŎƛǎƛƻƴ /ƘŜŎƪ 

! ̧ фффм v! /ƻƴǘǊƻƭ tƻƛƴǘǎ 

!½ фффн v/ !ǳŘƛǘ 

.! фффо aŀƛƴǘŜƴŀƴŎŜ 

.. фффп ¦ƴŀōƭŜ ǘƻ wŜŀŎƘ {ƛǘŜ 

.w bκ! 
±ŀƭǳŜ .ŜƭƻǿΥ πр ˃ƎκƳо ŦƻǊ taмл 

πмл ˃ƎκƳо ŦƻǊ taнΦр 

v· фффп vǳŀƭƛǘȅ ƛƴ vǳŜǎǝƻƴ 

 
To assist in data validation, a copy of the site electronic logbook will be examined to confirm periods 
when instrumentation may have been offline due to power outages, maintenance or repair, audits, or 
other QA activities. Significant events will be checked against the graphs for consistency. 
 
Calibration data will be reviewed to assess the precision and bias of the data. If the calibrations indicate 
invalid or low precision, data values may be invalidated or adjusted as necessary and the appropriate flags 
will be applied. QC checks will also be reviewed to determine if the air quality data should be considered 
invalid. Especially high values will be checked to be sure that 1) there are no exceedances and 2) that an 
exceptional event did not occur. It is important to maintain detailed, accurate records of changes to the 

https://aqs.epa.gov/aqsweb/documents/codetables/qualifiers.html
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data. The justification for all data invalidations will be permanently documented in a data validation 
summary spreadsheet. 

 

23.4  Minimum Acceptable Data Recovery Percentage 
 

The data recovery goal for the Particulate Matter data will be at least 75 percent per quarter annually and 
DEQ/AQD objective of 90% quarterly. 

 

23.5  Data Report QA Checklist 
 

As part of the data validation process to prepare data for reports, report table content versus data files, 
missing data, offline periods, percent data recovery, and mathematical calculations are routinely verified. 
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24.0 Reconciliation with User Requirements 
 

The objective of the Particulate Matter network is to collect data that will provide the necessary 
information for the WDEQ-AQD to assess whether the DQOs are met, and thus, that the data can be 
compared to the NAAQS and WAAQS. The PM data will be used to characterize and monitor trends in air 
quality and compliance with national and state air quality standards, and may be used for national health 
assessments, model evaluations, and comparison with other ambient air monitoring data. 
 
Following the procedures described in this QAPP and the SOPs will ensure that the DQOs are met, and the 
data will be representative of air quality conditions and be of acceptable quality for precision, bias, and 
completeness. 
 
For the CSN data, this data will be utilized to understand the source apportionment of the gravimetric data. 
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APPENDIX A: Standard Operating Procedures for Particulate Matter 
Instruments 

Appendix A.1 - URG 3000N and Met One SuperSASS Chemical Speciation Monitors 

Appendix A.2 ς Met One 1020 and 1022 Beta Attenuation Monitor 

Appendix A.3 ς Thermo 2000i  

Appendix A.4 ςMetOne E-SEQ 

Appendix A.5 ς PM Audit 
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Appendix A.1 - URG 3000N and Met One SuperSASS Chemical Speciation Monitors 
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1.0  Scope and Applicability 
 

The Chemical Speciation Network (CSN) Particulate Matter (PM) instruments collect PM in the ambient 
air. This document will focus on the two separate instruments: the Met One SuperSass and the URG 
олллbΦ .ƻǘƘ ƻŦ ǘƘŜǎŜ ƛƴǎǘǊǳƳŜƴǘǎ ƘŀǾŜ ŀ ǎǇŜŎƛŦƛŎ άŎǳǘǎέ ƻŦ taΤ ǇŀǊǘƛŎǳƭŀǘŜ ƳŀǘǘŜǊ ǘƘŀǘ ƛǎ ƭŜǎǎ ǘƘŀƴ нΦр 
microns in aerodynamic size, i.e., PM2.5, Neither of these instruments are Federal Reference or Equivalent 
instruments. 
 
In April 2005, the Clean Air Scientific Advisory Committee gave strong general support for making changes 
to the EPA PM2.5 CSN to improve comparability with the rural Interagency Monitoring of Protected Visual 
Environments (IMPROVE) PM2.5 ŎŀǊōƻƴ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŘŀǘŀΦ ¢ƘŜ ǇǊƻƎǊŀƳΩǎ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ǘƻΥ 
 

¶ Provide data to support the development of modeling tools. 

¶ Assess the effectiveness of emission reduction strategies. 

¶ Support other air quality programs and the National Ambient Air Quality Standards (NAAQS). 

¶ Support research studies. 
 

For this reason, the URG 3000N is the preferred instrument for collecting PM carbon. This SOP is 
applicable to the collection of PM2.5 Carbon using the URG 3000N. The Met One SuperSass collects PM2.5 

on Nylon (ions) and Teflon (metals) filters. 
 

2.0  Summary of Method 
 

Both of the instruments pull ambient air using a vacuum pump to draw PM onto the filter that captures 
and holds the PM. The URG 3000N instrument works differently from the SuperSass. As the PM travels 
through the down tube, it encounters a sharp cut cyclone that removes all of the PM that is larger than 
PM2.5. The particles that remain are deposited onto a quartz filter. 
 
The Met One SuperSass operates by pulling ambient air into a canister that houses a Sharp Cut Cyclone 
(VSCC) which is outside under a radiation and rain shield. The PM enters the SCC and the PM larger than 
PM2.5 is removed from the ambient air and the remaining particulate is deposited and captured onto Nylon 
or Teflon 47 millimeter (mm) filters. The flow is automatically measured and recorded internally. Both the 
URG and the SuperSass provide a determination of concentration in units of micrograms per cubic meter 
(µg/m3). The filters must be removed on a 1 in 3 day schedule and are shipped to an analytical laboratory, 
the University of California Davis ς Air Research Center (UCD-AQRC) in Davis, California. The UCD 
laboratory, which is under contract with the Environmental Protection Agency (EPA), provides the pre- 
weigh filters and performs the post-sampled filters for Elemental Carbon, Organic Carbon (EC/OC), ionic 
compounds and metals. This SOP only describes the field operations portion of the system that is 
performed by the WDEQ-AQD. 

 

2.1   Definitions 
 

The following terms that are used throughout this document are defined here: 

ǒ NIST Traceable Standard: This refers to a National Institute of Standards and Technology 
(NIST) flow, pressure, Relative Humidity (RH)/temperature measurement device. The 
device has been regularly compared against NIST traceable standards of a higher 
comparability. 

ǒ Field Standard: This refers to a standard that travels back and forth from the central 
laboratory to the field stations and is used to check the flow rates, pressure and 
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RH/temperature sensors within the instruments. 
ǒ Quality Control (QC) checks: These are one-point verification check of the flow rate, 

pressure or temperature sensors. Please see Table 9 of the PM QAPP. 
 

3.0  Health and Safety Warnings 
 

The following health and safety warnings must be followed in order for safe operation of the instrument. 
 

3.1  URG 3000N 
 

¶ To avoid electrical hazards, all sampler installation procedures should be conducted with the 
sampler disconnected from the AC power source. 

¶ Observe proper lifting procedures when unpacking and moving sampler components. 

¶ Read, understand, and follow all safety precautions for the sampler outlined in the ǎŀƳǇƭŜǊΩǎ 
operations manual. 

¶ Once sampler installation is complete, secure the sampler to the field sampling platform to 
ensure that it does not tip over during high wind speed events. 

¶ The sampler weighs 135 pounds when completely installed. If a move is necessary, dissemble 
and remove the sample and controller modules and rain shield assembly from the lower stand 
(pump enclosure) so they can be moved separately. 

¶ Care must be taken when operating or calibrating the units in inclement weather. Safety is 
paramount. 

¶ If you are planning to dismantle and reconstruct the sampler for any reason, ensure that all 
electrical connections, both cords and sockets, are color-coded with tape prior to 
disconnecting. 

 

3.2  SuperSass 
 

¶ Read and thoroughly understand the ƻǇŜǊŀǘƻǊΩǎ manual before beginning field operations. The 
flow rate and temperature calibrations of the sampler must be checked and, if necessary, 
ŀŘƧǳǎǘŜŘ ǘƻ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǇǊƛƻǊ ǘƻ ǘŀƪƛƴƎ ǘƘŜ ŦƛǊǎǘ ǎŀƳǇƭŜΦ /ƻƴǎǳƭǘ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ Ƴŀƴǳŀƭ ŦƻǊ 
calibration instructions. 

¶ Use only the sampling canisters, sent to you from the laboratory, for the designated sampler 
and location. 

¶ Exercise great care in placement and handling of sampling canisters to avoid contamination. 

¶ The VSCC must be attached to the inlet of the sampling canister before sampling. 

 

4.0  Cautions 
 
ǒ For the URG 3000N, clean the SSI and VSCC on a period basis. For the SuperSass, the VSCC is 

removed from the canister before it is shipped to the UCD laboratory. This should be 
established for each monitor station. Carefully clean the interior of the down tubes on a 
periodic basis (URG 3000N). Use cleaning procedures outlined in the manufacturer's 
instruction manual. 

ǒ Inspect the SuperSass tubing from the inlet to the flow controller unit. Check for cracks, 
pinholes or kinks in the tubing. 

ǒ Keep the interior of both of the samplers clean. 
ǒ Inspect the samplers regularly for structural integrity, leaks or rust. 
ǒ To prevent leaks, it is recommended that leak tests procedures be performed on the 
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instruments whenever any work is performed that could affect the flow of the sample in the 
instrument. 

 

5.0 Interferences 
 
There are no interferences with these methods. However, it is important that the SSI and VSCCs be 
cleaned periodically because not servicing these components can allow PM of larger size to be sampled. 

 

6.0 Personnel Qualifications 
 
It is the responsibility of WDEQ-AQD and/or contractor to train their field staff on instrument operation 
and maintenance. It is a requirement of the WDEQ-AQD to train their staff but also keep records of all 
training that is performed per WDEQ-!v5Ωǎ ¢ǊŀƛƴƛƴƎ tƭŀƴΦ Although these instruments are self-contained, 
computer operated instrument, there is a level of knowledge of electronics and know-how involved in the 
operation and maintenance of the instrument. The instrument manual is the best training tool for this. 

 

7.0 Equipment 
 
WDEQ-AQD and its contractors specifically utilize CSN instruments, because it is required by the EPA. 
These instruments have been thoroughly vetted by the EPA. The instrument, when initially received, 
should operate within the parameters set down by the EPA. These parameters are available in the 
operating manual that comes with the instrument. Thoroughly read and familiarize yourself with this 
instrument. 
The following supplies are required for the operation of this instrument. 

 

7.1  URG 3000N 
 

ǒ Inlets: The SCC must be in use at all times during operation. 
ǒ NIST Traceable flow, pressure and temperature and RH device: As described in Section 2.1 

of this SOP, the NIST traceable device is necessary to carry out the necessary QC checks 
required to keep the instrument running correctly. It is also good field practice to leave the 
tubing that is used from the inlet of the flow device to the inlet be left at the station. 
Replace this tubing if cracks or holes appear in the tubing. 

ǒ Pump rebuilds kit: Periodically, the flow pump must be rebuilt. It is good practice to keep 
the pump rebuild kit on site in case the pump flow rate decreases or seizes. 

ǒ QC Check Forms: These are attached to the Appendix to this SOP. 
 

7.2  SuperSass 
 

¶ Read and thoroughly understand the ƻǇŜǊŀǘƻǊΩǎ manual before beginning field operations. 
The flow rate and temperature calibrations of the sampler must be checked and, if 
ƴŜŎŜǎǎŀǊȅΣ ŀŘƧǳǎǘŜŘ ǘƻ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǇǊƛƻǊ ǘƻ ǘŀƪƛƴƎ ǘƘŜ ŦƛǊǎǘ ǎŀƳǇƭŜΦ /ƻƴǎǳƭǘ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ 
manual for calibration instructions. 

¶ Use only the sampling canisters, sent to you from the UCD laboratory, for the designated 
sampler and location. 

¶ Exercise great care in placement and handling of sampling canisters to avoid contamination. 

¶ The VSCC must be attached to the inlet of the sampling canister before sampling. 

¶ To check for leaks, a device to close sample flow pathway (i.e., plug for inlet to the SCC). 
ǒ NIST Traceable flow, pressure and temperature and RH device: As described in Section 2.1 
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of this SOP, the NIST traceable device is necessary to carry out the necessary QC checks 
required to keep the instrument running correctly. It is also good field practice to leave the 
tubing that is used from the inlet of the flow device to the inlet be left at the station. 
Replace this tubing if cracks or holes appear in the tubing. 

ǒ Pump rebuild kit: Periodically, the flow pump must be rebuilt. It is good practice to keep 
the pump rebuild kit on site in case the pump flow rate decreases or seizes. 

ǒ QC Check Forms: These are attached to the Appendix to this SOP. 
 

For the WEDQςAQD operated sites, parts will be inspected by the Project Managers or Monitoring 
Specialist for shipping damage upon receipt. Spare parts will be kept in the monitoring shelter for use 
when needed. The use of spare parts will be documented on calibration forms. Please note that some 
parts will be stored at the monitoring stations while some less utilized parts will be stored at the 
ŎƻƴǘǊŀŎǘƻǊǎΩ ŀƴŘ ²9v5-AQD central facilities. The AQD will use AirVision software to track spare 
samplers. 

 

8.0 Quality Control Procedures 
 

8.1  URG 3000N 
 

Read and thoroughly understand the operations manual before beginning field sampling operations. The 
ambient temperature, barometric pressure and flow rate calibrations of the sampler must be checked and, 
if necessary, adjusted to specifications prior to taking the first sample. Prior to any flow rate calibration or 
verification, a leak check must be performed. Consult the operations manual for calibration instructions. 
Use only the sampling cartridges, sent to you from the laboratory, for the designated sampler and location. 
Exercise great care in placement and handling of sampling cartridges to avoid contamination. 

 

8.1.1  Sampler Operation 
 

The URG-3000N sampler is designed to sample on a 1-in-3 day or a 1-in-6 day schedule. After the correct 
date and time are programmed, the software default is set at a 1-in-3 schedule. If you are sampling on a 
1- in-6 day schedule, please see ƻǇŜǊŀǘƻǊΩǎ manual for steps to change the program to run the 1-in-6 
schedule. The sample also can be programmed to run an alternative sample date. 
 
The sampler software identifies two (2) types of filters, Exposed Filter and New Filter. The Exposed Filter is 
the filter in the sampler from the previous sample run. The New Filter is the filter for the next sample run. 
See the two display screens below to understand where the designation (in bold) is on the screen. The 
Mod:[1] represents sampling from Module 1. 
 
When the Station Operator or Site Technician goes to the site to recover exposed filter and set-up new 
sampling events, they should bring the following equipment and supplies: 

 

¶ Operations Manual or this SOP with Menu Trees for operating the sampler 

¶ Field notebook 

¶ Marker (indelible ink) 

¶ Quartz filter(s) in a filter cassette mounted on a filter cartridge in a фέ x мнέ sealable plastic 
shipping bag (provided by the support laboratory) 

¶ Compact Flash memory card in a оέ x пέ anti-static sealable plastic shipping bag (provided by 
the support laboratory) 

¶ CSN Custody and Field Data Form (CAFDF) provide by the support laboratory (See Appendix 
A). 
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¶ ά!¦5L¢έ filter cartridge (provided by manufacturer) 

¶ NIST-traceable calibration standard(s) for ambient temperature, barometric pressure, and 
flow rate with connecting tubing 

¶ Leak check assembly (flow audit adaptor and shutoff pump valve provided by the 
manufacturer) 

¶ Laboratory tissue 
 

It is highly recommended that the exposed filter be recovered from the sampler as soon as practical, but 
no later than 120 hours. 
 
This section describes the filter changing procedures. 

 

¶ Prior to opening the Controller or Sample Module doors, check for moisture buildup from 
rain or snow on the sample housing; remove as necessary. Report the findings on the 
CAFDF and field notebook. 

¶ Open the Controller Module and confirm that the sampler has power by viewing the display 
screen. The AUTO MODE screen should be visible. 

¶ The keypad has an extension cord and magnetic strips. Remove the keypad from its holder 
and move it with attached extension cord to the front of the Sample Module. Open the 
Sample Module door and attach the keypad (magnetic strips) to the inside of the Sample 
Module door. 

¶ Inspect the Sample Module for moisture and wipe out with a laboratory tissue if necessary. 
Inspect the seating around the filter manifold and filter cassette. Report the findings on the 
CAFDF and field notebook. 

¶ From the AUTO MODE display screen, record the sample cartridge removal date and time on 
the Exposed Filter CAFDF in the Retrieval Date and Retrieval Time columns. 

¶ Use the Filter Change and Scheduling Menu Tree to assist in applying the proper keystrokes 
for ǘƘŜ ǎƻŦǘǿŀǊŜ ǇǊƻƎǊŀƳΦ .ŜƎƛƴ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ ά9b¢9wέ ƪŜȅΦ ¢ƘŜ ŘƛǎǇƭŀȅ ǎŎǊŜŜƴ ōŜƭƻǿ 
should appear. 

¶ Press the άCмέ key and then the ά¸9{έ key to proceed to the filter change menu. The 
sampler will read the ambient temperature and barometric pressure for the Exposed Filter 
and record the information on the Compact Flash memory card. After a brief pause, the 
Mass Flow Controller (MFC) will initiate. 

¶ After five minutes, the program will show the final flow rate and vacuum pressure. Press 
ǘƘŜ ά9b¢9wέ key, and the final flow rate values will be stored for the Exposed Filter on the 
memory card. 

¶ After a brief pause, the program will display the results for the Exposed Filter. 

¶ These results are stored on the memory card and should be transcribed to the CAFDF 
assigned to the Exposed Filter. 

 
The first screen shows the elapsed time for the Exposed Filter sampling event. Record this value (1445 
minutes) in the Run Time column on the CAFDF. An accepted sample run is 24 hours ± 1 hour (1440 
minutes± 60 minutes). If the elapsed time was less than 1380 minutes or more than 1500 minutes, record 
ά¸9{έ in the Run Time Flag column. Remember the sampler performed a final flow rate and vacuum check 
for 5 minutes. The sampler is designed to start at midnight and run until midnight the following day. Since 
the URG 3000N does not display the Start Date, Start Time, End Date, or End Time on the display screens, 
the operator need to determine the Stop Time and Stop Date based on the elapsed time. The Start Date 
was recorded on the CAFDF when the sample run was initially programmed and if the sampler ran as 
programmed; the Start Time would be 0:00. 
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¶ Press the άF4έ key to advance to the next screen below shows the sample volume in m3. 
Report the volume on the CAFDF under the Sample Volume column. 

¶ Press the άF4έ ƪŜȅ ǘƻ ǾƛŜǿ ǘƘŜ Ŧƭƻǿ ŀǾŜǊŀƎŜ ƛƴ [κƳƛƴ (22.1) and the coefficient of variation 
(CV) in percent (0.1). Report the flow average and CV on the CAFDF under the Average Flow 
and Average CV columns. 

¶ tǊŜǎǎ ǘƘŜ άF4έ ƪŜȅ ǘƻ ǾƛŜǿ ǘƘŜ ŀǾŜǊŀƎŜ ό25.0), maximum (26.1), and minimum ambient 
temperatures during the sample run in ºC. Report these results on the CAFDF under the 
Average Ambient Temperature, Maximum Ambient Temperature, and Minimum Ambient 
Temperature columns. 

¶ After displaying the Exposed Filter data, the controller will prompt the operator to replace 
the memory card (see screen below). Replace the old memory card by pulling lightly (see 
below) and placing a new memory card provided by the support laboratory. The memory 
card will only fit  in the memory card slot one way. Do not force it into the slot. Place the old 
memory card in a оέ x пέ ŀƴǘƛ- static sealable plastic shipping bag provided by the support 
laboratory. 

¶ Place the white and pink copies of the Exposed Filter CAFDF in the фέ Ȅ мнέ sealable plastic 
ǎƘƛǇǇƛƴƎ ōŀƎΦ ¢ƘŜ ǎƛǘŜ ƻǇŜǊŀǘƻǊ ǿƛƭƭ Ƴŀƛƴǘŀƛƴ ǘƘŜ ȅŜƭƭƻǿ ŎƻǇȅ ŦƻǊ ǘƘŜƛǊ ǊŜŎƻǊŘǎΦ tƭŀŎŜ ǘƘŜ оέ 
Ȅ пέ ŀƴǘƛ-static sealable plastic containing the Exposed Filter memory card in the larger фέ x 
мнέ bag. This larger bag will be shipped to the support laboratory. 

¶ Prior to removing the New Filter cartridge from the sealable plastic shipping bag, check that 
all four filter inlets are covered with red caps. If any of these caps came off during shipping, 
please note on the CAFDF for the New Filter. Now remove the New Filter cartridge from the 
sealable plastic shipping bag provided by the support laboratory. Align with the hole 
forward as below to the left. Insert the cartridge into the cassette manifold and press the 
ōƻǘǘƻƳ άŘƻǿƴέ ōǳǘǘƻƴ ƻƴ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎ ōƻȄ ǘƻ ƭƻǿŜǊ ǘƘŜ ǎƻƭŜƴƻƛŘ ƳŀƴƛŦƻƭŘ ǳƴǘƛƭ ƛǘ ǎǘƻǇǎΦ 

 

8.2  Met One SuperSass 
 

8.2.2  Sampler Operation 
 

The Met One SuperSass sampler is designed to sample on a 1-in-3 day schedule. After the correct date and 
time are programmed, the software default is set at a 1-in-6. 

 

¶ Record information about the sample, or the field blank on an individual CSN CAFDF. 

¶ Remove the protective end caps from the canister. Attach a dedicated sharp cut cyclone to 
each canister. Install loaded filter canisters in predetermined (color-coded) sampling 
channel locations according to the information given on the CAFDF sent from the support 
laboratory. When field blank canister(s) are loaded, do not activate flow to field blank 
channel(s). Place canister caps in a clean plastic bag and store for later use to seal used 
canisters for return to the laboratory. 

¶ Press F2 key to set up Start/Stop times in the sampler. 

¶ If possible, key in information (including the unique custody/data form number assigned by 
the laboratory) to the sampler memory to allow later matching of the stored data with the 
analytical results. 

¶ Edit START Date/Time, and END Date/Time using the arrow keys. The CSN collects 24-hour 
samples, beginning at midnight. 

¶ Select ά{!±9έ to save the programmed event. 

¶ Press F1 to review the programmed event, and then select ά9·L¢έΦ 

¶ Make entries to the CAFDF. 

¶ At the end of the sample run, select ά{¦aa!w¸έ option from the main screen. 
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¶ Record end date/time, sample retrieval date/time, specified post-sampling information, and 
free- form comments on the CAFDF. Please double-check entries and write clearly! 

¶ Download sampler data from RS232 port to laptop computer or to MetOne Sass data 
transfer module. 

¶ Retain data file disk file for later use in data validation. Do not ship it to the support 
laboratory. 

 
The field operator will receive several filter canisters for several uses. These are for routine (every third 
day) sampling and field blanks (sent from the laboratory). It is highly recommended that sampling 
modules (i.e. canisters, filter packs) be recovered from the sampler as soon as is practical, but no later 
than 120 hours. 
 
Once the sampled canisters are removed, separate the sharp cut cyclone for reinstallation with the next 
set of canisters, cap or cover the canister openings, store the canisters in the shipping container, complete 
the CAFDF, and return all to the field office. The sampled canisters and paperwork must be properly 
packaged in a shipping container, ready for pickup by UPS, within ninety-six (96) hours after the sampling 
modules have been recovered. The support laboratory will provide specific directions for packaging and 
shipment and days for shipment. Protect samples from direct sunlight and extreme heat during transport 
from the site to the field office; store them in a secure, air-conditioned area until just before packaging 
them in the shipping container. Please follow these instructions: 

 

¶ At the end of the sample run, lower the ǎŀƳǇƭŜǊΩǎ lower radiation shield. 

¶ Rotate each canister counterclockwise to remove from its sampling position. Remove the 
cyclone. 

¶ Cap the canister inlet and outlet with yellow end caps. Place or store the cyclones in a clean 
spot. Reinstall cyclones on the canisters for the next sampling run. Every thirty (30) days of 
use, clean the ŎȅŎƭƻƴŜ ǇŜǊ ƛƴǎǘǊǳŎǘƛƻƴǎ ƎƛǾŜƴ ƛƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ƳŀƴǳŀƭΦ 

¶ Place each filter canister into a zip-lock style bag and then place it in the proper location in 
the storage bin or shipping container. 

¶ Complete all paperwork. 

¶ Clean the area around the sample head; wipe connections with a clean cloth or paper towel. 
Install a new filter canister by aligning screws in slots and rotate it counterclockwise to 
secure. Take care to properly match the Sass canister to the correct sampler inlet. 

 
Field Blank Filters are handled separately. Field blank filters, loaded into canisters, will be shipped from 
the laboratory. They will have a separate CAFDF with them. They are to be used during the same time 
interval as the routine sample canisters. 

 

¶ Visit site at the time regularly scheduled for setting up a new sampler run. Install the field 
blank canisters (and sharp-cut cyclones) in the channel locations as indicated by the CAFDF. 

¶ After a minute or two, remove the field blank canisters from the sampler, detach the 
cyclones, cap the canisters, and return them to their spot in the shipping bin or shipping 
container. 

¶ Proceed to install the routine sample canisters according to schedule. 

¶ Complete and sign the CAFDF for the field blank canisters and ship them back to the 
laboratory, in their own shipping container, at the same time as the routine samples. 
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8.3  URG 3000N and SuperSass Maintenance Activities 
 

Table 1 illustrates the maintenance actions and their frequency. 
 

Table 1. Equipment Maintenance Activities. 

aŀƛƴǘŜƴŀƴŎŜ !ŎǝǾƛǘȅ CǊŜǉǳŜƴŎȅ 

{ǳǇŜǊ{ŀǎǎ ŀƴŘ ¦wDπолллb 

/ƘŜŎƪ ǎŀƳǇƭƛƴƎ ƛƴƭŜǘǎΣ ¦wD ŘƻǿƴπǘǳōŜǎ ŦƻǊ 
ōǳƎǎ ŀƴŘ ƻōǎǘǊǳŎǝƻƴǎ 

9ŀŎƘ Ǿƛǎƛǘ ǘƻ ǎƛǘŜΣ ŎƭŜŀƴ ŀǎ ƴŜŜŘŜŘΦ 

/ƭŜŀƴ ǎŀƳǇƭŜǊ ƛƴƭŜǘ ǎǳǊŦŀŎŜǎΦ aƻƴǘƘƭȅ 

/ƭŜŀƴ ƛƴǘŜǊƛƻǊ ƻŦ ǎŀƳǇƭŜǊ ŎŀǎŜ όƛŦ ŀǇǇƭƛŎŀōƭŜύΦ 9ŀŎƘ Ǿƛǎƛǘ ǘƻ ǎƛǘŜ 

LƴǎǇŜŎǘ ŘŜƴǳŘŜǊ ŦƻǊ ōǊŜŀƪŀƎŜΦ  ό¦wDύ 
wŜǇƭŀŎŜ ŘŜƴǳŘŜǊǎ ǿƛǘƘ ŦǊŜǎƘƭȅ ŎƻŀǘŜŘ ƻƴŜǎ 
ŀƴŘ ǊŜǘǳǊƴ ǳǎŜŘ ŘŜƴǳŘŜǊ ǘƻ ƭŀōƻǊŀǘƻǊȅ ŦƻǊ 

ǊŜŦǳǊōƛǎƘƳŜƴǘΦ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ ŎƻƻƭƛƴƎ ŀƛǊ ƛƴǘŀƪŜ ŬƭǘŜǊ 
ŀƴŘ Ŧŀƴǎ 

9ǾŜǊȅ ол ǎŀƳǇƭƛƴƎ ŜǾŜƴǘǎ ƻǊ ƳƻǊŜ ƻƊŜƴ ŀǎ 
ƴŜŜŘŜŘ ƻǊ ŀǎ ǎǇŜŎƛŬŜŘ ōȅ ǘƘŜ ƴŜǘǿƻǊƪ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ hπǊƛƴƎǎ ƻŦ ƛƴƭŜǘ ŀƴŘ ǿŀǘŜǊ 
ǎŜŀƭ ƎŀǎƪŜǘ ŀǘ ŘƻǿƴπǘǳōŜ ŜƴǘǊȅ ǘƻ ŎŀǎŜΦ 

!ǇǇƭȅ ǾŜǊȅ ƭƛƎƘǘ Ŏƻŀǘ ƻŦ ǾŀŎǳǳƳ ƎǊŜŀǎŜ ƛŦ 
ǊŜǉǳƛǊŜŘΦ 

/ƭŜŀƴ ŎȅŎƭƻƴŜǎ ŀƴŘ ƳŀƴƛŦƻƭŘǎ ǳǇǎǘǊŜŀƳ ƻŦ 
ǎŀƳǇƭŜǊ ƳƻŘǳƭŜΦ 

!ǎ ƴŜŜŘŜŘ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ hπǊƛƴƎǎ ƛƴ ǎŀƳǇƭŜǊ ƘŜŀŘ 
ƻǊ ǇƭŀǜƻǊƳ ŀǎǎŜƳōƭȅ ƻŦ ¦wD олллbΦ 

!ǎ ƴŜŜŘŜŘ 

LƴǎǇŜŎǘ ŀƴŘ ǎŜǊǾƛŎŜ ǾŀŎǳǳƳ ǘǳōƛƴƎΣ ǘǳōŜ 
ŬǩƴƎǎΣ ŀƴŘ ƻǘƘŜǊ ŎƻƴƴŜŎǝƻƴǎ ǘƻ ǇǳƳǇ ŀƴŘ 

ŜƭŜŎǘǊƛŎŀƭ ŎƻƳǇƻƴŜƴǘǎΦ 
!ǎ ƴŜŜŘŜŘ 

hǾŜǊƘŀǳƭ ƻǊ ǊŜǇƭŀŎŜ ǎŀƳǇƭƛƴƎ ǇǳƳǇ ŀƴŘ 
ǎƻƭŜƴƻƛŘǎΦ 

vǳŀǊǘŜǊƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘΦ 

 

9.0 Quality Control Checks 
 

The procedure below describes the steps that are performed when a QC checks are performed. The 
description below refer to the monthly QC checks. Quarterly QC checks are also required. However, the 
procedures are not the same. 
 

9.1  URG 3000N 
 
Certain quality control checks must be conducted at the time of sampler startup and at monthly or 
quarterly intervals thereafter. The monthly checks are to be conducted by the site operator, while the 
quarterly audits are to be conducted by an independent third party. Carry out these checks before making 
any adjustments to the sampler. Record information about the site, the sampler, and the results of 
scheduled or special (unscheduled) quality control checks on the CSN QA/QC Spreadsheet. The 
information on the spreadsheet is to be returned to the support laboratory, which will then upload the 
results into AQS. Any actions taken to service or calibrate the speciation sampler after the check must be 
recorded in brief ƻƴ ǘƘŜ ŦƻǊƳ ŀƴŘ ƛƴ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻǇŜǊŀǘƻǊΩǎ ƴƻǘŜōƻƻƪΦ 
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9.1.1  Date and Time Check 
 
Conduct these checks monthly or whenever daylight savings time changes occur. Compare the date and 
time displayed on the sampler to the known date and to an atomic watch or cell phone. Record the 
information on the QA/QC data form. 
 

9.1.2  Rotation of the filters in the AUDIT cartridge 
 
The filter cassettes in the AUDIT cartridge should be rotated quarterly. Remove the filter cassette in the 
bǳƳōŜǊ άмέ Ǉƻǎƛǘƛƻƴ ōȅ ǇƻǇǇƛƴƎ ƻŦŦ ǘƘŜ ǊŜǘŀƛƴƛƴƎ ǊƛƴƎ ǘƘŀǘ ƘƻƭŘǎ ǘƘŜ ŎŀǎǎŜǘǘŜ ƛƴ ǘƘŜ ŎŀǊǘǊƛŘƎŜΦ 
¢ƘŜ bǳƳōŜǊ άмέ Ǉƻǎƛǘƛƻƴ ƛǎ ƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ǊƛƎƘǘ ƻŦ ǘƘŜ Ǉƛƴ ǳǎŜŘ ǘƻ Ǉƻǎƛǘƛƻƴ ǘƘŜ ŎŀǊǘǊƛŘƎŜ ƛƴ ǘƘŜ ǎŀƳǇƭŜǊ 
when installed. Move a clean filter cassette to the Number άмέ position. Mark the used filter cassette with 
a colored dot and replace all filter cassettes in the AUDIT cartridge. 
 

9.1.3  Monthly Leak Check 
 
Perform leak check upon startup and then monthly. 

 

¶ CǊƻƳ ǘƘŜ !¦¢h ah59 ǎŎǊŜŜƴΣ tǊŜǎǎ ǘƘŜ άENTERέ ƪŜȅ ǘƻ ƳƻǾŜ ŦǊƻƳ ǘƘŜ !¦¢h ah59 ǘƻ ǘƘŜ 
!ǳǘƘŜƴǘƛŎŀǘƛƻƴ ǎŎǊŜŜƴΦ ¢ƘŜƴ ŜƴǘŜǊ ά1123έ ǘƻ ǇǊƻŎŜŜŘ ǘƻ /ƘƻƻǎŜ hǇŜǊŀǘƻǊ ǎŎǊŜŜƴ όŦƻǊ 
samplers deployed during Phases II and III, pressing ά9b¢9wέ ŀƭƭƻǿǎ the operator to 
proceed). Choose ά1, 2, or 3έ ǘƻ ǇǊƻŎŜŜŘ to the Main Menu screen. Press the άF4έ ƪŜȅ to 
show the second Main aŜƴǳΦ !ǘ ǘƘŜ ǎŜŎƻƴŘ aŀƛƴ aŜƴǳΣ ǇǊŜǎǎ ǘƘŜ άF3έ ƪŜȅ ŦƻǊ ǘƘŜ !ǳŘƛǘ 
Menu screen. 

¶ уΦоΦн !ǘ ǘƘŜ !ǳŘƛǘ aŜƴǳΣ ǇǊŜǎǎ ǘƘŜ άF1έ ƪŜȅ ŀƴŘ ǘƘŜƴ ǘƘŜ άENTERέ ƪŜȅ ǘƻ ōŜƎƛƴ ǘƘŜ ƭŜŀƪ 
check. Inspect that the flow audit adapter is in the open position. If not, open and remove 
the inlet cap at the top of the down tube. Place the flow audit adapter on the top of the 
Řƻǿƴ ǘǳōŜΦ tǊŜǎǎ ǘƘŜ άENTERέ ƪŜȅ ǿƘŜƴ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ ƻƴ ǎŎǊŜŜƴ ŎƻƳƳŀƴŘǎΦ 

¶ Inspect and assure the pump shutoff valve is in the open position. Disconnect the vacuum 
from the side of the pump enclosure. Connect the pump shutoff valve to the vacuum (air) 
line and reconnect to the side of the pump enclosure. 

¶ Press the άENTERέ key when directed by the on screen commands. 

¶ Rotate the lever on the flow audit adapter 90° ǘƻ ŎƭƻǎŜ ǘƘŜ ŀŘŀǇǘŜǊΦ tǊŜǎǎ ǘƘŜ άENTERέ ƪŜȅ 
and rotate the lever on the pump shutoff valve 90° ǘƻ ŎƭƻǎŜ ǘƘŜ ǾŀƭǾŜΦ tǊŜǎǎ ǘƘŜ άENTERέ 
key and the vacuum will begin to drop and when it reaches 380 mmHg, a timer will count 
for a maximum of thirty-five (35) seconds. 

¶ After the countdown from thirty-five (35) seconds, the results will be displayed as either 
PASSED or FAILED. The acceptance criterion is a vacuum drop of less than 225 mmHg in 
thirty-five (35) seconds. The timer will stop if the leak is greater than 225 mmHg inside the 
thirty-five (35) seconds. If the sampler fails the leak check, attempt another leak check. If 
the sampler fails both times, refer to Section 10 Troubleshooting or the Operations Manual. 

¶ Record the pressure drop in mmHg on the CSN QA/QC Spreadsheet and the field notebook. 
tǊŜǎǎ ǘƘŜ άENTERέ ƪŜȅ ŀƴŘ ǎƭƻǿƭȅ ǊŜƭŜŀǎŜ ǘƘŜ ǇǊŜǎǎǳǊŜ ƛƴ ǘƘŜ ǎŀƳǇƭŜǊ ōȅ ǘǳǊƴƛƴƎ ǘƘŜ ƭŜǾŜǊ 
on the flow audit adapter. 

¶ Remove the flow audit adapter, the pump shutoff valve, and ά!¦5L¢έ cartridge and store in 
a safe place. 

¶ Restore the software program to the AUTO MODE screen. 
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9.1.4  Monthly Temperature Control 
 

Perform the temperature control checks upon startup and then monthly. 
 

¶ Holding the ambient temperature probe cable, gently push the black plastic disc through 
the bottom of the Sample Module. Slowly loosen the nut holding the ambient temperature 
probe and carefully remove the probe plug and set it inside the module, away from direct 
sunlight (exposing the probe to ambient conditions). 

¶ Place the reference temperature probe alongside the ǎŀƳǇƭŜǊΩǎ ambient temperature probe 
and allow both temperatures to equilibrate. 

¶ From the Audit Menu, press the άF3έ key. 

¶ After the two probes equilibrate, enter in the reference standard temperature value in 
degrees Celsius. Press the άCмέ key to toggle between positive and negative values whereas 
pressing άCнέ to toggle between Celsius and Fahrenheit. (Example: for 25.2°/Τ ŜƴǘŜǊ ά252έΦ 
The decimal place is fixed for a tenth degree.) 

¶ The sampler and reference standard values in degrees Celsius on the CSN QA/QC 
Spreadsheet and the field notebook. The agreement should be within ±2°C. If the results 
are out of tolerance, refer to the Operations Manual. 

¶ The temperature reference standard and securely place the ǎŀƳǇƭŜǊΩǎ temperature probe 
back in the bottom of the inlet tee. Replace the black plastic disc. 

¶ Restore the software program to the AUTO MODE screen. 
 

9.1.5  Monthly Flow Rate Control Check 
 

Perform the flow rate check upon startup and then monthly. 
 

¶ Prior to conducting flow rate verification, a successful leak check must be completed. The 
ƳƻƴǘƘƭȅ Ŧƭƻǿ ǊŀǘŜ ŎƘŜŎƪ Ƴǳǎǘ ōŜ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ ǘƘŜ ά!¦5L¢έ ŎŀǊǘǊƛŘƎŜΦ 

¶ Remove the inlet cap and place the flow audit adapter on the top of the down tube. Connect 
tubing from reference standard to the flow audit adapter and begin the flow rate 
verification. 

¶ From the Audit Menu, press the άF2έ key and press the άYESέ key. Check the connections to 
ǊŜŦŜǊŜƴŎŜ Ŧƭƻǿ ƳŜǘŜǊΣ ŀƴŘ ǇǊŜǎǎ ǘƘŜ άENTERέ ƪŜȅ ǘƻ ŎƻƴǘƛƴǳŜΦ 

¶ The MCF initiates and runs for five (5) minutes at the design flow rate of 22.0 L/min. 

¶ Press ǘƘŜ άENTERέ ƪŜȅ ŀƴŘ ŜƴǘŜǊ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǎǘŀƴŘŀǊŘΩǎ Ŧƭƻǿ ǊŀǘŜ ƛƴ L/min. Use the 
ƪŜȅǇŀŘ ǘƻ ŜƴǘŜǊ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǎǘŀƴŘŀǊŘΩǎ Ŧƭƻǿ ǊŀǘŜ ǾŀƭǳŜΦ ¢ƘŜ ŘŜŎƛƳŀƭ ǇƭŀŎŜ ƛǎ ŦƛȄŜŘ ŀǘ ǘǿƻ 
decimal places so for a flow rate of 21.75 L/min., enter ά2175έΦ The ǎŀƳǇƭŜǊΩǎ flow rate, the 
reference ǎǘŀƴŘŀǊŘΩǎ flow rate, and the difference (sampler ς reference standard) between 
the two values (all in L/min) are displayed. 

¶ Record the sampler and reference standard values in L/min on the CSN QA/QC Spreadsheet 
and the field notebook. The agreement should be within ±10 %. If the results are out of 
tolerance, refer to the Operations Manual. 

¶ Remove the flow audit adapter and replace the inlet cap. Remove the ά!¦5L¢έ cartridge and 
place in a safe place. Restore the software program to the AUTO MODE screen. 

 

9.2  Met One SuperSass 
 

Certain QC checks must be conducted at the time of sampler startup and at monthly or quarterly intervals 
thereafter. The monthly checks are to be conducted by the site operator, while the quarterly audits are to 
be conducted by an independent third party. Carry out these checks before making any adjustments to 
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the sampler. Record information about the site, the sampler, and the results of scheduled QC checks on 
the CSN QA/QC Spreadsheet. 

 

9.2.1  Date and Time Checks 
 

Conduct these checks monthly or whenever daylight savings time changes occur. Compare the date and 
time displayed on the sampler to the known date and to an accurately set watch. Record information on 
the QA/QC spreadsheet. 

 

9.2.2  Monthly Leak Check 
 

Performed upon startup, then monthly. 
 

¶ Place canister containing filter/denuder and attached sharp cut point cyclone at the 
channel location to be leak-checked. Use this canister assembly for leak checks and flow 
rate checks only. The canister must contain the type of filter (and denuder, if included in the 
canister) normally ǳǎŜŘ ŀǘ ǘƘƛǎ ǎŀƳǇƭƛƴƎ ŎƘŀƴƴŜƭ ƭƻŎŀǘƛƻƴΦ tǊŜǎǎ Cо ƪŜȅΣ ŀƴŘ ǎŜƭŜŎǘ άt¦at 
hbέΦ 

¶ Plug the Sample Inlet (e.g., Channel 1) with cap. Note the displayed flow. The indicated flow 
rate should drop to 0.0 L/min. If it does not, check for leaks and repeat the procedure until 
the leak check is completed successfully. Repeat for all channels in use. 

¶ Select άt¦at hCCέ to stop the pump, and ά9·L¢έΦ 

¶ Release the vacuum slowly to avoid damaging the leak check filter. 
 

9.2.3  Monthly Temperature Control Check 
 

Performed upon startup and then monthly. 
 

¶ Check the ambient and filter temperature sensors of the sample by positioning the probe of 
a certified transfer standard digital thermometer in close proximity to the sampler sensors. 

¶ Allow time to achieve stable readings and record the results in the field notebook and on 
the CSN QA/QC report form. If the sampler and control check temperature readings differ by 
more than ±2 degrees C, trouble-shoot the system and recheck. If still out of tolerance, 
conduct a multipoint calibration or replace the faulty sensor. 

¶ Consult the manufacturer and the ƻǇŜǊŀǘƻǊΩǎ manual for procedures. 
 

9.2.4  Monthly Pressure Control Check 
 

¶ Compare the ambient barometric pressure readout from the sampler display screen with 
the reading from a certified transfer standard barometer. 

¶ If the pressure readings differ by more than + 10 mmHg, perform a multipoint calibration of 
the sensor or replace the faulty sensor. 
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9.2.5  Monthly Flow Rate Control Check 
 

Perform flow rate check upon startup, then monthly. 
 

¶ Use same canister assembly called for in monthly Leak Check procedure. 

¶ Connect an external flow audit device to the cyclone sample inlet (e.g., Channel 1). Use a 
low pressure drop certified flow transfer standard. 

¶ Press the F3 key, and select άt¦at hbέΦ 

¶ Compare the flow rate measured by the external flow device with displayed value. (The 
sampler is preset at 6.7 L/min). If the flow deviation exceeds + 4% (+ 0.27 L/min), perform a 
flow rate calibration as specified in the operations manual. If there are issues with the 
calibration, contact Met One for technical support. 

¶ Repeat the procedure for all flow channels in use. 

¶ Record the results on the CSN QA/QC spreadsheet. 
 

10.0 Instrument Performance Calibrations Procedure 
 

10.1  URG 3000N 
 

The URG 3000N sampler can be calibrated for ambient temperature, barometric pressure, and flow rate. 
The calibration procedure should be performed if the sampler fails verification. See Section 8.1 for 
verification procedures. 
 
The overall procedures for performing a calibration are similar to the verification procedures on the URG 
3000N with one major difference. The results from the verification checks are merely stored on the 
ǎŀƳǇƭŜǊΩǎ /ƻƳǇŀŎǘ CƭŀǎƘ ƳŜƳƻǊȅ ŎŀǊŘΦ ²ƘŜƴ ŀ ŎŀƭƛōǊŀtion of ambient temperature, barometric pressure, 
or flow rate is conducted, the results are also saved on the memory card, but will change the settings in the 
sampler for that parameter. 
Before conducting a calibration, confirm the reference standards are certified as NIST-traceable and in 
good working condition. Allow the calibration standards to equilibrate to ambient conditions. Follow the 
ǇǊƻŎŜŘǳǊŜǎ ǇǊƻǾƛŘŜŘ ōȅ ǎǘŀƴŘŀǊŘΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƛƳŜ ŦƻǊ ǘƘŜ ǎǘŀƴŘŀǊŘ ǘƻ ƻōǘŀƛƴ 
stable conditions. 

 

¶ CǊƻƳ ǘƘŜ !¦¢h ah59 ǎŎǊŜŜƴΣ tǊŜǎǎ ǘƘŜ άENTERέ ƪŜȅ ǘƻ ƳƻǾŜ ŦǊƻƳ ǘƘŜ !¦¢h ah59 ǘƻ ǘƘŜ 
!ǳǘƘŜƴǘƛŎŀǘƛƻƴ ǎŎǊŜŜƴΦ ¢ƘŜƴ ŜƴǘŜǊ ά1123έ ǘƻ ǇǊƻŎŜŜŘ ǘƻ /ƘƻƻǎŜ hǇŜǊŀǘƻǊ ǎŎǊŜŜƴ όŦƻǊ 
samplers deployed during Phases II and III, pressing ά9b¢9wέ ŀƭƭƻǿǎ the operator to 
proceed). Choose ά1, 2, or 3έ ǘƻ ǇǊƻŎŜŜŘ to the Main Menu screen. Press the άF4έ ƪŜȅ to 
show the second Main Menu. At the second Main Menu, press the άF1έ key for the 
Calibration Menu screen (see screens for AUTO MODE 

 
If the sampler does not respond after performing the proper ambient temperature, barometric pressure, 
and flow rate calibration procedures, refer to Section 10.0 Troubleshooting or the Operations Manual. If 
you are still unable to solve the problem, contact URG at (919) 942-2753, 
https://www.urgcorp.com/contact or email directly to info@urgcorp.com. 

 

  

https://www.urgcorp.com/contact
mailto:info@urgcorp.com.
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10.1.1  Ambient Temperature Calibration (1-Point) 
 

¶ At the base of the inlet tee, locate the ambient temperature probe. While holding the 
ambient temperature probe cable, gently push the black plastic disc through the bottom of 
the Sample Module. Slowly loosen the nut holding the ambient temperature probe and 
carefully remove the probe plug and set it inside the module, away from direct sunlight 
(exposing the probe to ambient conditions). 

¶ Place the reference temperature probe alongside the ǎŀƳǇƭŜǊΩǎ ambient temperature 
probe and allow both temperatures to equilibrate. If it is windy, it might be a good idea to 
place probes into the module for reading. 

¶ After the two probes equilibrate, record the sampler and reference standard values in 
degrees Celsius on the CSN QA/QC Spreadsheet and the field. 

¶  At the Calibration Menu, press the άCмέ key to proceed to the ambient temperature 
calibration screen. 

¶ Press the ά{t!/9έ key to begin the ambient temperature calibration and the notebook. The 
agreement should be within ±2 ºC. 

¶ 9ƴǘŜǊ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǎǘŀƴŘŀǊŘ ǘŜƳǇŜǊŀǘǳǊŜ ǾŀƭǳŜ ƛƴ ŘŜƎǊŜŜǎ /ŜƭǎƛǳǎΦ tǊŜǎǎ ǘƘŜ άCмέ ƪŜȅ ǘƻ 
ǘƻƎƎƭŜ ōŜǘǿŜŜƴ ǇƻǎƛǘƛǾŜ ŀƴŘ ƴŜƎŀǘƛǾŜ ǾŀƭǳŜǎ ǿƘŜǊŜŀǎ ǇǊŜǎǎƛƴƎ άCнέ ǘƻ ǘƻƎƎƭŜ ōŜǘǿŜŜƴ 
Celsius and Fahrenheit. (Example: for 25.2 ºC; enter άнрнέΦ The decimal place is fixed for a 
tenth degree.) ¢ƘŜ ƴŜȄǘ ǎŎǊŜŜƴ ǎƘƻǿǎ ǘƘŜ ǎŀƳǇƭŜǊΩǎ ŎŀƭƛōǊŀǘŜŘ ǘŜƳǇŜǊŀǘǳǊŜ ƛƴ ŘŜƎǊŜŜǎ 
Celsius. 

 

10.1.2  Barometric Pressure (BP) Calibration (1-Point) 
 

At the Calibration Menu, press the άCнέ key to proceed to the barometric pressure calibration screen. 
 

¶ Press the ά{t!/9έ key to begin the barometric pressure calibration. 

¶ Record the sampler and reference standard BP values in mm Hg on the CSN QA/QC 
Spreadsheet and the field notebook. Record the sampler and the reference standard 
barometric pressure values in The agreement should be within ±10 mmHg. 

¶ Enter the barometric pressure (in mm Hg) of an equilibrated NIST-traceable reference 
standard using the keypad. (Example: for 754 mmHg; enter 7540, the display screen will 
show 754.0 mmHg. The decimal place is fixed for a tenth degree. If you entered άтрпέΣ the 
display screen will show 75.4 mmHg which is incorrect.) 

¶ After entering the reference ǎǘŀƴŘŀǊŘΩǎ barometric pressure, the next screen shows the 
ǎŀƳǇƭŜǊΩǎ ŎŀƭƛōǊŀǘŜŘ ōŀǊƻƳŜǘǊƛŎ ǇǊŜǎǎǳǊŜ όǎŜŜ ǎŎǊŜŜƴ ōŜƭƻǿύΦ 

¶ Press the ά¸9{έ key to save to the Compact Flash memory card (see below). After a brief 
pause, the operator is returned to the Calibration Menu. 

 

10.1.3  Flow Rate Calibration (3-Point) 
 

Prior to conducting flow rate verification, a successful leak check must be completed. The operator should 
use a NIST-traceable calibration standard that has been equilibrated to ambient conditions. Follow the 
ǇǊƻŎŜŘǳǊŜǎ ǇǊƻǾƛŘŜŘ ōȅ ǎǘŀƴŘŀǊŘΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊ regarding the length of time for the standard to obtain 
stable conditions. The flow rate calibration must be conducted with the ά!¦5L¢έ cartridge. If the flow 
audit adapter is not connected to the top of the down tube, remove the inlet cap and place the flow audit 
adapter on the top of the down tube. Connect tubing from reference standard to the flow audit adapter 
and begin the flow rate verification. 

 

¶ At the Calibration Menu, press the άCоέ key and then the ά9b¢9wέ key to proceed to the 
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flow rate calibration screen. 

¶ To continue with the flow rate calibration, press the ά¸9{έ key. The screen below shows the 
first calibration point of 19.80 L/min. tǊŜǎǎ ǘƘŜ ά9b¢9wέ ƪŜȅ ǘƻ ŀŘǾŀƴŎŜ ǘƻ ǘƘŜ ƴŜȄǘ ǎŎǊŜŜƴ 
ŀƴŘ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ά9b¢9wέ ƪŜȅ ŀƎŀƛƴ ǘƻ ǇǊƻŎŜŜŘ ǘƻ ŎŀƭƛōǊŀǘŜ ǘƘŜ ŦƛǊǎǘ ǇƻƛƴǘΦ 

¶ After entering the ǊŜŦŜǊŜƴŎŜ ǎǘŀƴŘŀǊŘΩǎ Ŧƭƻǿ rate for Calibration Point 1, the Press the 
ά9b¢9wέ key. The MFC begins sampling at the second calibration point and displays the 
flow rate (see below). After the reference standard stabilizes, use the keypad to enter the 
ǊŜŦŜǊŜƴŎŜ ǎǘŀƴŘŀǊŘΩǎ Ŧƭƻǿ ǊŀǘŜ ǾŀƭǳŜΦ Record the sampler and reference standard values in 
L/min for Calibration Point 2 on the CSN QA/QC Spreadsheet. 

¶ Repeat previous Steps for Calibration Point 3 (24.20 L/min). 

¶ !ŦǘŜǊ ŜƴǘŜǊƛƴƎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǎǘŀƴŘŀǊŘΩǎ Ŧƭƻǿ ǊŀǘŜ ŦƻǊ /ŀƭƛōǊŀǘƛƻƴ tƻƛƴǘ оΣ ǘƘŜ ǎŎǊŜŜƴ ōŜƭƻǿ 
appears showing the new Gain, Offset, and Correlation Coefficient. Press the ά¸9{έ ƪŜȅ to 
save the flow rate calibration to Compact Flash memory card. Press the ά9b¢9wέ key to 
return to the Calibration Menu screen. If the operator wishes to return to the AUTO MODE, 
ǇǊŜǎǎ ǘƘŜ ά9b¢9wέ ƪŜȅ ǘǿƛŎŜΦ ¢Ƙƛǎ ŎƻƴŎƭǳŘŜǎ ǘƘŜ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǊƻǳǘƛƴŜ ¦wD олллb 
sampler. 

 

10.2 Met One SuperSass 
 

The calibration procedure performed in the field for the Sass is flow rate measurement, ambient filter, 
ambient temperature and barometric pressure measurement. 
 
Using a set of NIST traceable standards, for volumetric flow, barometric pressure and temperature, the Sass 
Unit can be easily calibrated using the calibration screens in the Sass Control Unit. From the main screen 
ƳŜƴǳ ǎŜƭŜŎǘ ǘƘŜ ά/ŀƭƛōǊŀǘŜέ ƪŜȅΦ ¢Ƙƛǎ ŀŎǘƛƻƴ ǿƛƭƭ ŘƛǎǇƭŀȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ¦ǘƛƭƛǘȅ aŜƴǳ {ŎǊŜŜƴΦ 

 

10.2.1 Temperature Calibration 
 

¶ From the Utility Menu Screen, select the F3 key on the control unit keyboard. This will bring 
up the Temperature Calibration Screen as shown below. 

¶ Before beginning it will be necessary to have a reference temperature measurement device 
that has a calibration traceable to NIST. 

¶ From the menu, if the menu is not already in the άŀƳōƛŜƴǘέ temperature measurement 
mode, use the arrow keys to move the cursor to the upper left hand selection and choose 
ǘƘŜ άŀƳōƛŜƴǘέ measurement. 

¶ The indication under the Sass menu item indicates the current ambient temperature, and 
this will be used to determine if the system needs to have the calibration changed. 

¶ Collocate the reference thermometer with the ambient temperature probe in the shield. 
The temperature should be within ±2°C of the reference thermometer. 

¶ If the measurements is within the temperature tolerance then it is not necessary to 
calibrate the ambient temperature probe. If the temperature is in excess of the tolerance 
then use the following procedure to reset the calibration of the ambient temperature 
probe. 

¶ Insert the probe in the ice bath with the reference thermometer, and allow several minutes 
for the measurements to stabilize. It is best to try and stir the bath while both probes are in 
the ice mixture. When the probes are stable, enter the value measured from the reference 
thermometer in the top reference window. When completed press F1 to save this value. 

¶ Now insert the probe in the heated water mixture and allow time for the probe and the 
reference thermometer to stabilize. When the probes are stable, enter the value measured 
from the reference thermometer in the second reference window. When completed press 
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F4 to save this value. 

¶ Now press the ά/ŀƭƛōǊŀǘŜέ key and the new values will be saved in memory of the control 
unit. 

¶ This calibrated the temperature probe to the reference thermometer. Re-run the 
temperature checks previously outlined and verify that at the two measurement points the 
temperatures are within the ±2°C tolerance. If they are not, then rerun the calibration test 
one more time. 

¶ If it fails the test a second, time, there is the possibility that the temperature probe is 
damaged, and will need to be replaced. If a new probe is installed, be sure to set the 
replacement probe using ǘƘŜ ά5ŜŦŀǳƭǘέ ƳŜƴǳ ǎŜƭŜŎǘƛƻƴΦ ¢Ƙƛǎ ǿƛƭƭ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ 
measurement factors. 

 
This same procedure can also be used for the filter temperature measurement, except that for the 
temperature check, use the local ambient as a single reference point. From the temperature menu, use the 
ŀǊǊƻǿ ƪŜȅǎ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǾŀƭǳŜ ŦǊƻƳ л ǘƻ м ǿƘƛŎƘ ǿƛƭƭ ƴƻǿ ƛƴŘƛŎŀǘŜŘ άCƛƭǘŜǊέ ¢ŜƳǇŜǊŀǘǳǊŜΦ LƴǎŜǊǘ ŀ 
temperature probe into the open hole after canister #1 has been removed. Allow ten (10) minutes for the 
temperatures to stabilize, and then compare the reference thermometer with the filter temperature 
screen. They should be within ±2°C of each other. If the error is greater, then use the procedure outlined 
above for this temperature probe except that the upper temperature is based on a reference thermometer 
placed near the filter temperature probe located above the canister. Continue this same procedure for the 
remaining filter temperature probes. 

 

10.2.2  Pressure Calibration 
 

From the Utility Menu Screen, select the F4 key on the control unit keyboard. This will bring up the 
Volumetric Flow Calibration Screen. 

 

¶ Comparing the current Sass pressure measurement with a reference barometer can make a 
preliminary check. The pressure indicated for the Sass should be within ±10 mmHg of the 
reference pressure device. If the measurement is in excess of this value, then it may be 
necessary to recalibrate the sensor in the Sass using a two-point barometric pressure 
measurement. 

¶ To perform a pressure calibration, a few items will be required. This includes a precision 
barometer or other pressure-monitoring device that has a range of 600 to 800 mmHg with 
accuracy in excess of 0.1mmHg. Located inside the pump enclosure just under the power 
supply on the center wall on the pump side is a nylon right angle connection that attaches 
to the pressure transducer. 

¶ To perform a calibration, two measurement points will be necessary. This can be 
accomplished by using a syringe, some tubing, a tee, and the precision reference pressure 
device. Connect from the pressure test point to a tee connector using some tubing, one 
side of the tee goes to the pressure measurement device and the other to the syringe. The 
size syringe required is dependent upon the length (total air volume) of tubing used to 
make this test apparatus. The syringe is used to change the pressure inside the tubing from 
below ambient to above ambient. 

¶ Adjust the syringe in and out to change the simulated test pressure measured by the 
reference device and transferred to the sensor inside the Sass. Two typical readings would 
be 600 and 760 mmHg. First verify that the syringe is able to adjust the simulated 
barometric pressure to 600 mmHg and 800 mmHg. Adjust the size of the syringe or the 
lengths of tubing to provide the necessary adjustments. 
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Set the simulated pressure value to 600 mmHg as measured from the reference pressure 
sensor. When the measurement is stable, enter the value measured from the reference in 
the top reference window. When completed press F1 to save this value. Now set the 
simulated pressure value to 800 mmHg as measured from the reference sensor. When the 
measurement is stable, enter the value measured from the reference in the second 
reference window. When completed press F4 to save this value. 

¶ Now press the ά/ŀƭƛōǊŀǘŜέ key and the new values will be saved in memory of the control 
unit. 

¶ This calibrated the pressure sensor in the pump box to the reference barometer. Re-run the 
pressure checks previously outlined and verify that the new measurement is within the ±10 
mmHg tolerance. If they are not, then rerun the calibration test one more time. 

¶ If it fails the test a second, time, there is the possibility that the pressure sensor is damaged, 
and will need to be replaced. If a new sensor is installed, be sure to set the replacement 
sensor ǳǎƛƴƎ ǘƘŜ ά5ŜŦŀǳƭǘέ ƳŜƴǳ ǎŜƭŜŎǘƛƻƴΦ ¢Ƙƛǎ ǿƛƭƭ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŜŀǎǳǊŜƳŜƴǘ 
factors. 
 

10.2.3  Flow Calibration 
 

From the Utility Menu Screen, select the F2 key on the control unit keyboard. This will bring up the 
Volumetric Flow Calibration Screen. Note that there are only four (4) flow channels in the Super Sass. 
Before beginning the calibration, it will be necessary to have some type of reference flow device that has 
a calibration that is traceable to NIST. The best type of flow unit to use is one that is a direct reading 
device that has minimal inline flow restriction. Some of the flow measurement devices can restrict the 
flow, to a point that it is difficult to measure at the operating flow rate of the system. It is recommended 
that the Sass pump be run for approximately twenty (20) minutes to allow the flow system to reach 
operating temperature before performing a flow calibration. 

 

¶ Using a flow test device, and any adapter that might be necessary to adapt to the input tube 
of the SCC, measure the flow at each of the canisters. The VSCC inlet adapter can be used. 

¶ Using the Up/Down key select each of the flow line positions. The SuperSass has four (4) 
flow lines. In the SuperSass these same four lines are also used by the second set of four (4) 
sample canisters. These keys are used to change the channel being monitored. All 
measured flows, should be within ±0.67 LPM or ±10% of the reference standard. Channels 
4&5 of the Sass are set to ± 0.69 LPM or ±10%. If any value is in excess of this tolerance, 
entering the value of the reference in the Reference position and then hitting the 
ά/ŀƭƛōǊŀǘŜέ ƪŜȅ Ŏŀƴ ŎŀƭƛōǊŀǘŜ ǘƘŜ ŎƘŀƴƴŜƭΦ ¢Ƙƛǎ ǿƛƭƭ ŜƴǘŜǊ ƛƴ ǘƘŜ ŎƻǊǊŜŎǘƭȅ ƳŜŀǎǳǊŜŘ ǾŀƭǳŜ ŦƻǊ 
that channel. Use this same procedure for any other channels that may require 
recalibration. Record all changes to the system in a logbook. 

 

11.0 References 
 

1. Quality Assurance Guidance Document Quality Assurance Project Plan: PM2.5 Chemical 
Speciation Sampling at Trends, NCore, Supplemental and Tribal Sites, EPA-454/B-12-003, June 
2012 

2. SOP # 5100CSN Standard Operating Procedure for the Met One SASS Revision 2 Date: July 27, 2011 
 

3. Standard Operating Procedures (SOP) For the URG-3000N Sequential Particulate 
Speciation System, SOP: URG-3000N Revision: 2 Date: August 11, 2011 
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Appendix A.2 ς Met One 1020 and 1022 Beta Attenuation Monitor 
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1.0 Scope and Applicability 
 

A Beta Attenuation Monitor (BAM), is a continuous Particulate Matter (PM) instrument that measures PM 
in the ambient air. ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ǿƛƭƭ ŦƻŎǳǎ ƻƴ ǘƘŜ ǘǿƻ ǎŜǇŀǊŀǘŜ άŎǳǘǎέ ƻŦ taΥ PM10, PM with an 
aerodynamic size range below 10 microns, and PM2.5, PM with an aerodynamic size range less than 2.5 
microns. An additional size cut, PMcoarse, is defined as the size cut that is PM10 minus PM2.5. The PMcoarse is 
determined by operating a PM10 and a PM2.5 BAM simultaneously at the same location. The WDEQ-AQD 
does not have any PM10 or PM2.5 non-attainment areas. 

 

2.0 Summary of Method 
 

The Met One BAM-1020 and 1022 instrument models automatically measure and record PM 
concentration levels using the principle of beta ray attenuation. This method provides a simple 
determination of concentration in units of micrograms per cubic meter (µg/m3). A small Carbon14 element 
emits a constant source of high-energy electrons known as beta particles. These beta particles are 
detected and counted by a sensitive scintillation detector. An external pump pulls a measured amount of 
ambient air through the filter tape. The PM is deposited on the filter tape. After the filter tape is loaded 
with PM for an hour, it is automatically placed between the source and the detector thereby causing an 
attenuation of the beta particle signal. The degree of attenuation of the beta particle signal is used to 
determine the mass concentration of PM on the filter tape, and hence the volumetric concentration of 
PM in ambient air. Please note that the Met One 1020 BAM PM10 has an Environmental Protection Agency 
(EPA) equivalent designation; EQPM-0798-122. 
 
For the PM2.5 1020 BAM, the designation is EQPM-0308-170. The BAM 1022 EPA designation for PM2.5 is 
EQPM-1013-209. The following conditions must be observed when a pair of BAM-1020 units is operated as 
a PMcoarse FEM continuous measurement system: 

 
ω One of the BAM 1020 units is configured as a PM2.5 FEM 
ω The other unit is configurable as a PM2.5 FEM, but set to measure PM10 by excluding the 

PM2.5 cyclone. 
ω The two (2) monitors are collocated within one (1) and four (4) meters apart at the inlet. 
ω The units are equipped with the BX-COARSE sampling kit, which allows the two (2) units to 

be directly connected together to provide concurrent sampling and reporting of the PMcoarse 

concentrations. 
ω To report mass concentrations under actual conditions set CONC TYPE to ACTUAL. This 

configuration is almost always used for PM2.5 concentration reporting. It is also used when 
reporting PM10 concentrations when paired BAM 1020 monitors are used for PM10-2.5 

monitoring. 
 

2.1 Definitions 
 

The following terms that are used throughout this document are defined here: 
 

ǒ NIST Traceable Standard: This refers to a National Institute of Standards and Technology 
(NIST) flow, pressure, and Relative Humidity (RH)/temperature measurement device. The 
device has been regularly compared against NIST traceable standards of a higher 
comparability. 

ǒ Field Standard: This refers to a standard that travels back and forth from the central 
laboratory to the field stations and is used to check the flow rates, pressure and 
RH/temperature sensors within the BAM instruments. 
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ǒ Quality Control (QC) checks: This is a one-point verification check of the flow rate, pressure 
and temperature sensors. These are performed according to Table 1. All of the QC checks 
must be performed in order for the BAM to remain an FEM. 

 

3.0 Health and Safety Warnings 
 

The following health and safety warnings must be followed in order for safe operation of the instrument. 
 

ǒ BAM instruments generally operate using 110 V AC current. Therefore, if troubleshooting, 
be extremely cautious against electric shock. This can both harm a person and possibly 
harm the instrument. 

ǒ The Met One Instruments BAM 1020 and 1022 contains a small Carbon14 beta radiation-
ŜƳƛǘǘƛƴƎ ǎƻǳǊŎŜΦ ¢ƘŜ ŀŎǘƛǾƛǘȅ ƻŦ ǘƘŜ ǎƻǳǊŎŜ ƛǎ сл Ŏǳ ҕ мр ˃/ƛ όƳƛŎǊƻŎǳǊƛŜǎύΦ tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ 
only Met One factory technicians should attempt to remove or access the beta source. The 
beta source should never need to be replaced. Neither the Carbon14 source nor the beta 
particle detector is serviceable in the field. Should these components require repair or 
replacement, the BAM 1020 or 1022 must be returned to the factory for service and 
recalibration. 

ǒ Always use a third ground wire on all instruments. 
ǒ Always unplug the instrument when servicing or replacing parts. 
ǒ Refer to the manufacturer's instruction manual and know the precise locations of electronic 

components before working on the instrument. 
ǒ Avoid electrical contact with jewelry. Remove rings, watches, bracelets, and necklaces to 

prevent electrical burns. 
 

4.0 Cautions 
 

ǒ Clean the Size Selective Inlets (SSI) and the Very Sharp Cut Cyclone (VSCC) on a periodic 
basis. This should be established for each monitor station. Carefully clean the interior of the 
downtubes on a periodic basis. Use the cleaning procedures outlined in the manufacturer's 
instruction manual. 

ǒ Keep the interior of the analyzer clean. 
ǒ Inspect the BAMs regularly for structural integrity. 
ǒ To prevent leaks, it is recommended that the leak test procedures are performed on the 

instruments whenever any work is performed that could affect the flow of the sample in the 
instrument. 

 

4.1 Interferences 
 

There are no interferences with these methods. However, it is important that the SSI and VSCC be cleaned 
periodically because not servicing these components can allow PM of larger size to be sampled. 

 

5.0 Personnel Qualifications 
 

It is the responsibility of WDEQ-AQD or the contractor to train their field staff on instrument operation and 
maintenance. It is a requirement of the WDEQ-AQD to train their staff and keep records of all training that 
is performed per WDEQ-!v5Ωǎ ¢ǊŀƛƴƛƴƎ tƭŀƴΦ !ƭǘƘƻǳƎƘ ŀ .!a ƛƴǎǘǊǳƳŜƴǘ ƛǎ ŀ ǎŜƭŦ-contained, computer 
operated instrument, there is a level of knowledge of electronics and know-how involved in the operation 
and maintenance of the instrument. The instrument manual is the best training tool for this. 
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6.0 Equipment 
 

WDEQ-AQD and its contractors specifically utilize FEM BAM instruments, because it is required by the EPA. 
FEMs are thoroughly vetted by the EPA. The instrument, when initially received, should operate within the 
parameters set down by the EPA. These parameters are available in the operating manual that comes with 
the instrument. Thoroughly read and familiarize yourself with this instrument. 
 
The following supplies are required for the operation of this instrument: 

 
ǒ Inlets: For the PM2.5 BAM, the SSI and VSCC must be installed. For the PM10 BAM, only the 

SSI needs to be installed. 
ǒ NIST Traceable flow, pressure and RH/temperature device: As described in Section 2.1 of 

this SOP, the NIST traceable device is necessary to carry out the required QC checks to 
maintain and verify that the instrument is running correctly. It is also good field practice to 
leave the tubing that is used from the inlet of the flow device to the inlet of the BAM at the 
station. Replace this tubing if cracks or holes appear. 

ǒ Replacement Teflon Tape: This is the major replacement component for the instrument. The 
filter tape must be replaced approximately every two months. 

ǒ Lithium Batteries: If necessary, replace every year. 
ǒ Pump rebuilds Kit: Periodically, the flow pump must be rebuilt. It is good practice to keep 

the pump rebuild kit on site in case the pump flow rate decreases or seizes. 

 
Spare parts will be purchased only from the instrument manufacturer by the Project Managers or the 
contractors. For the WDEQςAQD operated sites, parts will be inspected by the Project Managers or 
Monitoring Specialist for shipping damage upon receipt. Spare parts will be kept in the monitoring station 
for use when needed. The use of spare parts will be documented on calibration forms. Please note that 
some parts will be stored at the monitoring stations while some less utilized parts will be stored at the 
cƻƴǘǊŀŎǘƻǊǎΩ ŀƴŘ ²59v-AQD central facilities. The WDEQ-AQD will use AirVision software to track spare 
analyzer usage. 

 

7.0 Quality Control Procedures 
 

7.1  Initial Setup 
 

This section describes the process for setting up and configuring a BAM, as well as the basic steps required 
to put the unit into operation. Some of the topics in this section will direct you to other sections of this 
manual for more detailed information. The following steps for starting up the unit are described in this 
section: 

 
ǒ Power on and warm up the unit. 
ǒ Familiarize yourself with the user interface. 
ǒ Load a roll of filter tape. 
ǒ Perform a Self-Test. 
ǒ Set the real-time clock, and review your SETUP parameters. 
ǒ Perform a leak check and a flow check. 
ǒ Return to the top-level menu and wait for automatic start at the top of the hour. 
ǒ View the OPERATE menus during the cycle. 
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7.2  Warm-Up 
 

The BAM power switch is located on the back of the unit above the power cord. Verify that the unit is 
plugged in to the correct AC voltage, and that any electrical accessories are correctly wired before turning 
the unit on. When the power is switched on, the main menu screen should appear after a few seconds (see 
Figure 1). The unit will probably flash an error indicating that there is no filter tape installed. 

 

7.3  Warm-up Period 
 

The BAM must warm up for at least one hour before valid concentration data can be obtained. This is 
because the beta detector contains a vacuum tube which must stabilize every time the unit is powered up. 
This also allows the electronics to stabilize for optimal operation. This applies any time the unit is powered 
up after being off. Instrument setup and filter tape installation can be performed during this warm up time. 
It is recommended that the first few hours of concentration data be discarded or flagged after the BAM is 
powered up. 

 

7.4  Main Menu and Using the Keypad and Display 
 

When the BAM 1020 is powered up, it will display the main menu (top level menu) on the LCD display. This 
menu is the starting point for all functions of the BAM user interface. See Figure 1. Note: The main menu 
will have a slightly different layout on BAMs configured in the dual-unit PM-coarse configuration. 

 

Figure 1. Standard User Interface and Keypad for the BAM 1020 
 

Soft Keys: Directly beneath the display are four white ōǳǘǘƻƴǎ ŎŀƭƭŜŘ άǎƻŦǘ-ƪŜȅǎέ ƻǊ άƘƻǘ-ƪŜȅǎέΦ ¢ƘŜǎŜ ŀǊŜ 
dynamic keys where the function changes in response to a menu option displayed directly above each key 
on the bottom row of the display. Whatever menu option is displayed above one of these keys is the 
function which that key will perform in that particular menu. These are used throughout the entire menu 
system for a variety of functions. For example, modifications made within a menu are usually not saved 
unless a SAVE soft-key is pressed. EXIT is also another common soft-key function. 

 
Arrow (Cursor) Keys: The four red arrow keys are used to scroll up, down, left, and right to navigate in the 
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menu system, and to select items or change fields on the screen. The arrow keys are also often used to 
change parameters or increment/decrement values in the menu system. 
 
Contrast Key: The key with a circular symbol on it is for adjusting the light/dark contrast on the LCD 
display. Press and hold the key until the desired contrast is achieved. It is possible to over-adjust the 
contrast and make the entire display completely blank or completely dark, so be careful to set it to a 
visible level or it may appear that the unit is not operating. 
 
Function Keys F1 to F6: The function keys serve as shortcuts to commonly used menu screens. The άCέ 
keys are only functional from the main menu screen, or for entering passwords. Here is a description of 
each: 

 
ǒ F1 ά/ǳǊǊŜƴǘέΥ This key is a shortcut to the OPERATE > INST screen, used to display 

instantaneous data values being measured by the BAM 1020. 
ǒ F2 ά!ǾŜǊŀƎŜέΥ This key is a shortcut to the OPERATE > AVERAGE screen, used to display the 

latest average of the data recorded by the BAM. 
ǒ Cо ά9ǊǊƻǊ wŜŎŀƭƭέΥ This key allows the user to view the errors logged by the BAM. The errors 

are sorted by date. The last twelve (12) days which contain error records are available, and 
the last 100 errors can be viewed. 

ǒ Cп ά5ŀǘŀ wŜŎŀƭƭϦΥ This key allows the user to view the data stored in the BAM including 
concentrations, flow, and all six (6) external channels. The data is sorted by date, and the 
user can scroll through the data hour-by-hour using the soft-keys. Only the last twelve (12) 
days which contain data records are available for viewing in this menu. 

 
When the BAM 1022 is powered up, it will display the Main Operating Screen as seen in Figure 2 below. 
Note that the display has a limited amount of space and cannot show all of the real time data on one 
screen. Tap the up or down arrow keys in the lower left corner of the display to navigate between the 
two screens. 

 

Figure 2. Startup Screen of the BAM 1020 

7.5  Filter Tape Loading 
 

7.5.1  BAM 1020 
 

A roll of Met One glass fiber filter tape must be loaded into the BAM for sampling. A roll of tape will last 
approximately eight (8) weeks under normal operation. It is important to have spare rolls available to 
avoid data interruptions. Some agencies save and archive the used filter tape, although the used sample 
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spots are not protected from contamination, and are not marked to indicate the sample hour or site. 
Chemical analysis may be affected by the binder agent in the tape. Loading a roll of filter tape into the 
BAM is a simple matter using the following steps: 

 
1. If the monitor is off, turn on the BAM. The unit should automatically raise the sample nozzle. 
2. Lift the rubber pinch roller assembly and latch it in the UP position. 
3. Unscrew and remove the two (2) clear plastic reel covers. 
4. Install an empty core tube on the left (take-up) reel hub. This provides a surface for the used tape 

to spool upon. Met One supplies a plastic core tube to use with the first roll of tape. After that, you 
can use the empty core tube left over from the previous roll. Never fasten the filter tape to the 
aluminum hub. 

5. Load the new roll of filter tape onto the right (supply) reel, and route the tape through the 
transport assembly as shown in the drawing. Attach the loose end of the filter tape to the empty 
core tube with adhesive cellophane tape or equivalent. 

6. Rotate the tape roll by hand to remove excess slack, and then install the clear plastic reel covers. 
The covers must be tight in order to properly clamp the tape in place and prevent slipping. 

7. Align the filter tape so that it is centered on all of the rollers. Newer units have score marks on the 
rollers to aid in visually centering the tape. 

8. Unlatch and lower the pinch roller assembly onto the tape. The BAM-1020 cannot automatically 
lower the rollers, and the unit will not operate if the pinch rollers are left latched in the up position. 

9. Press the TENSION soft-key in the TAPE menu. The BAM-1020 will set the tape to the correct tension 
and alert you if there was an error with the process. Exit the menu. 
 

7.5.2  BAM 1022 
 

One roll of filter tape will last approximately eight (8) weeks when the BAM 1022 is set up to operate as a 
U.S. EPA PM2.5 FEM. For continuous monitoring it is important to have spare filter tape rolls on-site. Use 
the following steps to load filter tape: 

 
1. Press the άhǇŜǊŀǘŜ aŜƴǳέ button and select the ά[h!5 CL[¢9w ¢!t9έ option. Entering this screen 

will cause the nozzle to raise and instructions to load the tape per the door mounted diagram are 
displayed. 

2. Remove the Plexiglas cover by pulling out at the bottom to release the Velcro holding strip, and 
then lifting the cover off of the two (2) alignment pins at the top. 

3. Unscrew and remove the two clear plastic reel covers and both tape spool cores. 
4. Make sure the BAM nozzle and vane are completely clean of debris. Cleaning procedures are 

detailed in Section 6.6 of this manual. 
5. Slide an empty tape spool core on to the take-up reel (on the left). You may use the empty spool 

core that was just removed from the supply reel (on the right) or the grey core tube (part number 
8150) supplied with the instrument 

6. Unwrap a new roll of filter tape. Place the full roll on the supply reel and route the tape through the 
nozzle and vane as indicated on the inside of the door of the instrument. 

7. Fasten the loose end of the new filter tape to the take-up spool core with a piece of tape. 
8. Rotate the spools by hand to remove tape slack. 
9. Replace the two (2) clear plastic reel covers and fasten the screws tightly by hand. 
10. Press the grey MOVE button to move the tape and verify it has been properly loaded. 
11. If the tape is correctly installed, the display will report ά¢!t9 IS hYΗέ in green letters beside the grey 

button. 
12. If there is a problem, it will report ά¢!t9 C!L[έ in red letters. 
13. Verify the tape is properly routed 
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14. Remove any slack by rolling up loose tape on the tape spools. 
15. Press the MOVE button again to take out any additional slack and verify the tape is loaded correctly. 

 
7.6  The NORMAL Operation Screen 

 
Normal Mode (BAM 1020) or Main Operating (BAM 1020) is the primary operation screen which displays 
most of the important parameters of the sample progress in one place, as shown below. It is acceptable to 
leave the operation screen in normal mode instead of the main menu. 

 

7.7  BAM Recommended Maintenance Activities 
 

Table 1 illustrates the recommended maintenance actions and their frequency. 
 

Table 1. Recommended Maintenance Activities. 

wŜŎƻƳƳŜƴŘŜŘ aŀƛƴǘŜƴŀƴŎŜ !ŎǝǾƛǘȅ 
CǊŜǉǳŜƴŎȅ 

.!a aƻŘŜƭ млнл .!a aƻŘŜƭ млнн 

/ƭŜŀƴ ŎŀǇǎǘŀƴ ǎƘŀƊ ŀƴŘ ǇƛƴŎƘ ǊƻƭƭŜǊ ǘƛǊŜǎ 
aƻƴǘƘƭȅ ƻǊ ŀǎ 
ƴŜŜŘŜŘ 

aƻƴǘƘƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 

/ƭŜŀƴ taмл IŜŀŘ ŀƴŘ ƛƴƭŜǘ aƻƴǘƘƭȅ aƻƴǘƘƭȅ 

/ƭŜŀƴ taнΦр ±{// {ŜǇŀǊŀǘƻǊ aƻƴǘƘƭȅ aƻƴǘƘƭȅ 

/ƘŜŎƪ 9ǊǊƻǊ ƭƻƎ !ǎ ƴŜŎŜǎǎŀǊȅ !ǎ ƴŜŎŜǎǎŀǊȅ 

wŜǇƭŀŎŜ ŬƭǘŜǊ ǘŀǇŜ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

wǳƴ ǎŜƭŦπǘŜǎǘ ŦǳƴŎǘƛƻƴ 
aƻƴǘƘƭȅ Ǉƻǎǘ ƅƻǿ 

ŎƘŜŎƪ 
aƻƴǘƘƭȅ Ǉƻǎǘ ƅƻǿ ŎƘŜŎƪ 

±ŜǊƛŦȅ .!a ǎŜǘǘƛƴƎǎ 
vǳŀǊǘŜǊƭȅ ƻǊ ŀǎ 
ƴŜŜŘŜŘ 

vǳŀǊǘŜǊƭȅ ƻǊ ŀǎ ƴŜŜŘŜŘ 

{Ŝǘ ǊŜŀƭπǝƳŜ ŎƭƻŎƪ !ǎ ƴŜŜŘŜŘ !ǎ ƴŜŜŘŜŘ 

Cƭƻǿ ±ŜǊƛŦƛŎŀǘƛƻƴκŎŀƭƛōǊŀǘƛƻƴ aƻƴǘƘƭȅκŀǎ ƴŜŜŘŜŘ aƻƴǘƘƭȅκŀǎ ƴŜŜŘŜŘ 

¢Ŝǎǘ wI ŀƴŘ ŬƭǘŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊǎ с ƳƻƴǘƘǎ с ƳƻƴǘƘǎ 

/ƭŜŀƴ ƛƴǘŜǊƴŀƭ ŘŜōǊƛǎ ŦƛƭǘŜǊ мн ƳƻƴǘƘǎ b! 

/ƘŜŎƪ ƳŜƳōǊŀƴŜ ǎǇŀƴ Ŧƻƛƭ b! мн ƳƻƴǘƘǎ 

.Ŝǘŀ ŘŜǘŜŎǘƻǊ Ŏƻǳƴǘ ǊŀǘŜ ŀƴŘ ŘŀǊƪ Ŏƻǳƴǘ ǘŜǎǘ мн ƳƻƴǘƘǎ мн ƳƻƴǘƘǎ 

.ŀŎƪƎǊƻǳƴŘ ǘŜǎǘ 
!ƴƴǳŀƭƭȅκмн 
ƳƻƴǘƘǎ 

!ƴƴǳŀƭƭȅκмн ƳƻƴǘƘǎ 

wŜōǳƛƭŘ ǾŀŎǳǳƳ ǇǳƳǇ 
нп ƳƻƴǘƘǎ ƻǊ ŀǎ 
ƴŜŜŘŜŘ 

нп ƳƻƴǘƘǎ ƻǊ ŀǎ ƴŜŜŘŜŘ 

wŜǇƭŀŎŜ bƻȊȊƭŜ hπǊƛƴƎ 
нп ƳƻƴǘƘǎ ƻǊ ŀǎ 
ƴŜŜŘŜŘ 

нп ƳƻƴǘƘǎ ƻǊ ŀǎ ƴŜŜŘŜŘ 

wŜǇƭŀŎŜ ǇǳƳǇ ǘǳōƛƴƎ 
нп ƳƻƴǘƘǎ ƻǊ ŀǎ 
ƴŜŜŘŜŘ 

нп ƳƻƴǘƘǎ ƻǊ ŀǎ ƴŜŜŘŜŘ 

wŜǇƭŀŎŜ ƻǊ /ƭŜŀƴ ǇǳƳǇ ƳǳŦŦƭŜǊ LŦ ƴŜŎŜǎǎŀǊȅ LŦ ƴŜŎŜǎǎŀǊȅ 

 

8.0  Quality Control Checks 
 

The procedure below describes the steps that are performed when QC checks are performed. There are 
three (3) critical aspects of the BAM: flow system maintenance, routine leak checks, nozzle and vane 
cleaning. The WDEQ-AQD and its contractors must routinely verify these three (3) aspects to obtain high-
quality concentration data from the unit. Complete flow system maintenance typically requires less than 
ten (10) minutes to perform. 
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The best order for the monthly flow system checks is: 

 
1. As-found leak check. 
2. Nozzle and vane cleaning. 
3. As-left leak check. (If a leak was corrected) 
4. QC checks if required. 

 
If an air leak is found in a BAM, it is almost certain to occur at the interface between the nozzle and the 
filter tape due to debris buildup. There is normally an insignificant amount of leakage at the tape 
interface, but an excessive leak lets an unknown portion of the 16.7 L/min sample flow enter the system 
at the leak point instead of the inlet. This could cause the total volume of air sampled through the inlet to 
be incorrect, and the resulting concentration data could be unpredictably biased. The BAM has no way of 
automatically detecting a leak at the tape/nozzle interface because the airflow sensor is located 
downstream of the filter tape. Allowing a significant leak to persist may result in concentration data being 
invalidated. Routine leak checks and nozzle cleaning prevent any significant leaks from occurring. 
Performing an as-found leak check before cleaning the nozzle or performing any service is a key method 
for validating previous data. 
 
Even if the leak check value is found to be within acceptable bounds, the nozzle and vane should still be 
cleaned anyway to ensure continued leak-free operation. 

 

8.1  Leak Check Procedure 
 

8.1.1  BAM 1020 
 

Perform the following steps to check for leaks in the BAM system: 
 

1. Enter the TEST > TAPE menu on the BAM. This will stop the operation cycle of the unit. Press the 
C²5 ǎƻŦǘ ƪŜȅ ǘƻ ŀŘǾŀƴŎŜ ǘƘŜ ǘŀǇŜ м άǿƛƴŘƻǿέ ǘƻ ŀ ŎƭŜŀƴΣ ǳƴǳǎŜŘ ǎǇƻǘΦ 

2. Perform an as-found flow check/audit before performing any further service. Install a flow 
reference on the inlet and check the 16.7 flow point in the TEST > FLOW screen. Use NEXT soft key 
to select the parameter desired. Record the as-found flow rate, but do not calibrate any of the flow 
parameters until the leak checks and nozzle cleaning are finished. 

3. Remove any PM10 and PM2.5 heads from the inlet tube and install a leak test valve onto the inlet 
tube. If a PM2.5 cyclone is used, install the leak check valve on top of the cyclone, since the cyclone is 
a possible source of leaks and should be tested. Turn the valve to the OFF position to prevent any 
air from entering the inlet tube. 

4. Enter the TEST > PUMP menu and turn the pump on. The standard flow rate shown on the BAM 
display should stabilize at less than 1.0 L/min in about twenty (20) seconds. Record the as-found 
results. If the leak flow value is greater than 1.0 L/min, then there may be a very small amount of 
leakage in the system. If the leak value is greater than 1.5 L/min, then there may be a more 
significant leak. 

5. If a leak is indicated, resolve it. First, attempt the leak check again with the PM2.5 cyclone removed (if 
used). Then clean the nozzle and vane as described below and perform the leak check again. When 
the leak is resolved and the leak check value is less than 1.0 L/min, record the as-left leak value. 

6. Turn the pump off and remove the leak test valve. Go on to the nozzle and vane cleaning and the 
flow tests as described below. 

 

8.1.2  BAM 1022 
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Use the following steps to conduct the basic leak check: 

 
1. Go to the TEST>TAPE TEST menu. This will stop the current sample, if one is in progress, and then 

raise the nozzle. 
2. Advance the tape one time by pressing the MOVE TAPE button. If the last sample spot is not clearly 

visible, advance the tape a second time. 
3. Inspect the last sample spot on the tape roll. Examine it closely for any abnormal deformation or 

holes. The presence of abnormalities indicates debris build up at the nozzle /  vane interface. This will 
need to be cleaned to restore proper operation. 

4. Remove the PM10 size selective inlet from the sample tube and install the BX-305 leak check valve 
(or BX-302 zero filter). If a PM2.5 cyclone is being used, it should be left in place and included in the 
leak check. Verify that the leak valve is in the open position. 

5. Navigate to the TEST>LEAK TEST menu. See section 3.4.1 for details on how the buttons on this 
screen function. Verify the nozzle is in the down position. If it is not, press the nozzle control button 
to lower it. The BAM 1022 is ready to begin the leak test. 

6. Press the PUMP ON button and the BAM 1022 will start the pump. Monitor the flow rate on the BAM 
1022 display and allow it to stabilize at 16.7 LPM 

7. Press the LEAK ON button. 
8. Close the BX-305 valve as shown in the image below. The flow rate should begin dropping as the 

sampling system is evacuated. 
9. The pump flow rate should drop below 1.5 LPM. 

a. If the flow rate is 1.5 LPM or less, the leak check is satisfactory. Proceed to step 10. 
b. If the flow rate is greater than 1.5 LPM, then cleaning is required. Thoroughly clean the 

nozzle / vane interface and then perform this test again. If it passes, proceed to step 
10. If it fails a second time, go to section 6.3.  
11. Exit to the main menu. 
12. Slowly open the BX-305 valve to release the vacuum inside the BAM 1022. 
13. Remove the BX-305 and replace the PM10 size selective inlet. 
14. Resume normal sampling operations. 

 

8.2  Nozzle and Vane Cleaning Procedure 
 

8.2.1  BAM 1020 
 

The nozzle and tape support vane (located under the nozzle) must be cleaned regularly to prevent leaks. 
The cleaning must be done at least when the filter tape is changed; though monthly cleaning is highly 
recommended. Some sites will require more frequent cleaning if PM and dust are prevalent at that site. 
Debris and dirt buildup in humid, hot areas, because the filter tape fibers more easily adhere to the nozzle 
and vane. The fibers can build up and dry out into a hard mass which can create flow leaks or punch small 
holes in the filter tape. This can cause measurement errors. Use the following steps to clean the nozzle and 
vane parts: 

 
1. Latch up the tape pinch rollers, and raise the nozzle in the TEST > PUMP menu. Slide the filter 

tape out of the slot in the beta block nozzle area. It is not necessary to completely remove the 
filter tape from the unit. 

2. With the nozzle up, inspect the vane (use a small flashlight if needed). Any debris will 
usually be visible. Clean the vane surface with a cotton-tipped applicator and isopropyl 
alcohol. Hardened deposits may have to be carefully scraped off with the wooden end of 
the applicator. 
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3. Lower the nozzle in the TEST > PUMP menu. Lift the nozzle with your finger and insert another wet 
cotton applicator between the nozzle and the vane. Let the nozzle press down onto the swab with 
its spring pressure. Use your thumb to rotate the nozzle while keeping the swab in place. A few 
rotations should clean the nozzle lip. 

4. Repeat the nozzle cleaning until the swabs come out clean, then inspect the nozzle lip and vane 
again, looking for any burrs which may cause tape damage. 

 

8.2.2  BAM 1022 
 

Over time, a gradual build-up of filter tape debris and particulate may form on the nozzle and vane sealing 
surfaces. Follow the steps below to clean particulate filter tape debris from these surfaces. 

 
Required Tools: Cotton Tipped Swabs Isopropyl Alcohol 

Canned Air (a.k.a. Compressed Air Duster) with Tube 
Suggested Interval: Upon filter tape replacement (eight (8) weeks). 
 
Use the following steps to clean the nozzle and vane assembly: 

 
1. Navigate to the Test>Leak Test menu and raise the nozzle, if needed. 
2. Remove the BAM 1022 filter tape. 
3. Thoroughly clean the nozzle seal and vane with a clean swab dipped in alcohol. Do not use any 

sharp tools. Allow the alcohol to dissolve hardened deposits. Since the beta detector is 
located beneath the vane, prevent debris from falling through the holes. 

4. If debris falls through or is found beneath the vane, carefully clean the cavity with a 
blast of compressed air. 

5. Re-install the BAM 1022 filter tape and perform a leak check. 
 

9.0 Instrument Performance Calibrations Procedure 
 

To perform BAM QC checks, the site operator should include: NIST traceable calibration transfer standards, 
tubing and record forms. 

 

9.1 Field Calibration of the Flow System 
 

9.1.1  BAM 1020 
 

Flow calibrations, checks, or audits on any BAM set for actual flow control must be performed 
periodically. The temperature sensor must be connected to input channel 6. The FLOW TYPE setting must 
be set to ACTUAL in the SETUP > CALIBRATE menu, or the flow calibration screen will not even appear as 
an option in the TEST menu. Perform a leak check and nozzle cleaning before doing any flow calibrations. 
 
The TEST > FLOW calibration screen is shown below. The ά.!aέ column displays what the BAM measures 
ŦƻǊ ŜŀŎƘ ǇŀǊŀƳŜǘŜǊΦ ¢ƘŜ ά{¢5έ ŎƻƭǳƳƴ ƛǎ ǿƘŜǊŜ ȅƻǳ Ŏŀƴ ŜƴǘŜǊ ǘƘŜ ŎƻǊǊŜŎǘ ǾŀƭǳŜǎ ŦǊƻƳ ȅƻǳǊ ǘǊŀŎŜŀōƭŜ 
reference standard device. The <CAL> symbol appears to the left of the row of the active selected 
parameter. The selected parameter can be changed by pressing the NEXT key. No calibration changes are 
made to the selected parameter unless the CAL or DEFAULT key is pressed. The ambient temperature and 
pressure are always calibrated before the flow, because the BAM uses these parameters to calculate the 
air flow rate in actual mode. 

 
1. Enter the TEST > FLOW menu. The nozzle will lower automatically when this screen is entered. 
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2. To perform a simple flow άŎƘŜŎƪέ or άŀǳŘƛǘέ in which no BAM calibrations are to be changed, 
simply use the NEXT soft key to select the AT (temperature), BP (pressure), and FLOW 3 
(16.7) parameters one at a time. Compare the BAM column reading to your standard device 
for each parameter, and record the results. No calibrations are altered if the CAL or DEFAULT 
keys are not pressed. If calibration is required, go on to step 3. 

3. Select the AT parameter if not already selected. Measure the ambient temperature with 
your reference standard device positioned near the BAM ambient temperature probe. 
Enter the value from your reference standard into the STD field using the arrow keys. 
Press the CAL soft key to calibrate the BAM reading. The BAM and STD temperature 
values should now be the same. 

4. Press the NEXT key to select the BP field. Enter the barometric pressure value from your 
reference standard into the STD field and press the CAL soft key to calibrate the BAM 
reading. The BAM and STD pressure values should now be the same. 

5. After the temperature and pressure readings are both correct, remove the PM2.5 or PM10 head 
from the inlet tube and install the tubing between the NIST traceable reference flow meter 
and the inlet opening. Press the NEXT key to select the first flow point of 15.0 L/min. The 
pump will turn on automatically. Allow the unit to regulate the flow until the BAM reading 
stabilizes at the target flow rate. Enter the flow value from your standard device into the STD 
field. Repeat for the other two flow points (add flow points here 15.0, 18.3, and 16.7). 

6. After the flow check, re-install the PM2.5 or PM10 head and put the sampler back into 
NORMAL operation mode. 

 

9.1.2  BAM 1022 
 

The accuracy of the BAM 1022 flow control system should be periodically verified. If the flow, temperature 
or pressure sensors are not operating within desired specification, they should be calibrated. 

 
Required Tools: Certified Calibration Transfer Standard 
Minimum Suggested Interval: Complete calibration upon commissioning. Verification 
required after replacing filter tape (eight (8) weeks). 
 

All calibration transfer standards should be certified, and have a valid certificate of traceability to NIST 
standards. If a flow audit is desired (and not a full calibration) the same procedure detailed in this section 
is followed, but no changes are made; the results are observed and recorded only. A flow audit confirms 
operation of the flow system without making any alterations. This may be necessary to validate collected 
data. 
 
Use the following steps to verify and calibrate sensors associated with the BAM 1022 sample flow control 
system. 

 
1. Make certain that the BAM 1022 has warmed up for at least sixty (60) minutes prior to 

performing calibrations. Also, allow the calibration transfer standard (CTS) to equilibrate to 
ambient conditions for no less than thirty (30) minutes. 

2. Go to the Operate menu and select Stop Sample to stop the current sample. 
3. Remove the size selective inlet(s) from the sample tube and install the calibration transfer standard 

(CTS). 
4. Enter the Test > Ambient Temperature screen. 
5. Compare the BAM 1022 temperature measurement and CTS temperature reading. 
6. If the BAM 1022 temperature sensor exceeds the criteria listed in the table above, press the 

grey DEFAULT button to remove any previous offsets. If the temperature now passes, skip the 
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next step. 
7. If the temperature still needs to be adjusted, press the green bordered value box and the 

numerical entry keypad will be displayed. Enter the CTS value in the Standard field, and press 
OK to return to the Ambient Temperature screen. Press the grey CALIBRATE button to enter 
the new calibration offset. 

8.  Return to the TEST menu and go to the Ambient Pressure screen. 
9. Compare the BAM 1022 pressure measurement and CTS pressure reading. 
10. If the BAM 1022 pressure sensor exceeds the criteria listed in the table above, press the 

grey DEFAULT button to remove any previous offsets. If the pressure now passes, skip the 
next step. 

11. If the pressure still needs to be adjusted, press the green bordered value box and the 
numerical entry keypad will be displayed. Enter the CTS value in the Standard field, and 
press OK to return to the Ambient Pressure screen. Press the grey CALIBRATE button to 
enter the new calibration offset. 

12. Return to the TEST menu and go to the Flow Calibration screen. The pump will start 
automatically and adjust flow to the 16.7 lpm test point. 

13. Press the green bordered value box the flow rate test set point selection will appear. 
14. Select the 14.0 lpm set point and then press the OK button. The display will return to 

the Flow Calibrate screen and adjust the flow to the new test point. 
15. Allow the BAM and CTS reading to stabilize (at least one (1) minute) and then compare the 

BAM 1022 flow measurement and CTS flow reading. 
16.  If the BAM 1022 flow rate exceeds the criteria listed in the table above, press the grey 

DEFAULT button to remove any previous offsets for all three flow settings. If the flow rate 
now passes, skip the next step. 

17. If the flow rate still needs to be adjusted, press the green bordered value box and the 
numerical entry keypad will be displayed. Enter the CTS value in the Standard field, and 
press OK to return to the Flow Calibrate screen. Press the grey CALIBRATE button to enter 
the new calibration offset. 

18. Press SET to apply the change. When setting the 16.7 lpm flow rate, the SET option will 
change to read CALIBRATE. 

19. Repeat steps 13 through 16 above for the 17.5 lpm flow rate. 

20. Repeat steps 13 through 16 above for the 16.7 lpm flow rate. 
21. Return to the Main Operating Screen and remove the CTS from the inlet tube and replace 

the size selective inlet(s). 
22. Resume normal sampling operations. 

 

10.0 BAM 1020/1022 Zero Filter Background Test 
 

10.1 BAM 1020 -Performing the Zero Filter Background Test 
 

All BAM 1020 monitors should have a zero-filter test performed before the equipment is first deployed so 
that an initial BKGD adjustment may be made, if necessary. This test should be repeated periodically as 
part of a QA/QC program, the frequency of which is up to the user. 
 
When the BAM 1020 is set up for the first time, a minimum of 48-72 valid 1-hour zero-test data points 
should be collected in order to accurately determine the BKGD value. Subsequent, periodic zero tests may 
be performed with fewer 1-hour values, but this will result in a less accurate BKGD calculation. 
 
The initial zero-ǘŜǎǘ ƛǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƴƻƛǎŜ όˋύ ŀƴŘ ǘƻ ŎƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ ƭƻǿŜǊ ƭƛƳƛǘ ƻŦ 
detection (LLD), which is нˋΣ is within specifications. For an 8-minute count cycle, the LLD is ғпΦу ˃ƎκƳ3 for 
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a 1-hour measurement cycle and for a 4-ƳƛƴǳǘŜ Ŏƻǳƴǘ ŎȅŎƭŜ ǘƘŜ [[5 ƛǎ ғт ˃ƎκƳ3. The initial zero test and 
all subsequent zero tests should be performed using an 8-minute count cycle if the BAM 1020 will be 
operated with an 8-minute count cycle. The zero tests should be performed with a 4-minute count cycle if 
the BAM 1020 will be operated with a 4-minute count cycle. 
 
The initial zero-filter test should be performed after the BAM 1020 is installed at the monitoring site. If 
this is not feasible, then performing the test with the monitor sitting on a nearby laboratory bench 
before deployment is acceptable. 
 
LŦ ǘƘŜ .!a млнл ƛǎ ǘƻ ōŜ ƻǇŜǊŀǘŜŘ ǿƛǘƘ ŀ άǎƳŀǊǘ ƘŜŀǘŜǊέ ό.·-826 or BX-827), the zero-filter test should be 
performed with the smart heater engaged, but running in άƭƻǿ power ƳƻŘŜέ for the duration of the test. 
Low power mode is activated by setting the FRH CONTROL parameter to NO (see section 6.9). 
 
Weather (rain, mist, very high humidity, high dew point, etc.) can sometimes make it difficult to perform 
the zero-filter test with the filter mounted outdoors at the monitoring site. In these situations, the BX-302 
zero filter assembly should be mounted inside the shelter. Replace the standard inlet tube, with the short 
1.5-foot- long inlet tube (this tube is included with each BAM 1020 to sample room air). Mount the smart 
heater and the BX-302 zero filter assembly on this shorter tube inside the shelter. 
 
The ambient temperature sensors (BX-592, BX-596, or BX-597) should always be placed in the same 
environment from which the air is sampled. If the BX-302 is mounted inside the shelter, the ambient 
temperature sensor should also be placed inside the shelter. It is recommended that the BAM 1020 be 
operated for at least twenty-four (24) hours before commencing the zero-filter test. A leak check and flow 
check should be performed before proceeding on to the following steps for the zero-test. Although it is 
not necessary to reset the existing BKGD value to 0 for the purpose of conducting the zero-test, doing this 
will minimize the chance of a miscalculation. 

 
1. Enter the SETUP > CALIBRATE menu. 

 

a. Record the existing BKGD value, then change it to 0.0000 (optional). 
b. Note the Conc type and set it to Actual if it is not. 
c. Note the Flow type and set it to Actual if it is not. 
d. Save and exit back to the main menu. 

 

2. Install the BX-302 zero filter assembly onto the top of the inlet tube. 
 

Note: When it is necessary, the BX-302 zero filter assembly may be inside the shelter to avoid 
aspiration of water through the zero filter. 
 

3. Allow the BAM 1020 to sample for 48-72 consecutive hours, not counting the warm-up period 
for the initial zero-test. For the zero-test to be valid, no errors should be logged either during 
the warm-up period or during the 48-72-hour sampling period. For subsequent zero tests, the 
user may decide to use fewer valid data points (such as twenty-four (24) for example). 

 
4. Calculate the average of the hourly BAM 1020 concentrations to the nearest 0.1 ˃ ƎκƳ3. The new 

BKGD value is the negative of this average. For example, if the average of the data sample is 
лΦллнм ƳƎ όнΦм ˃ƎύΣ ǘƘŜ ŎƻǊǊŜŎǘ .YD5 ǾŀƭǳŜ ƛǎ -0.0021. Record the new BKGD value. 

 
Note: If the BAM 1020 is being deployed for the first time, replace the factory-set BKGD with the 
new BKGD value. As Met One Instruments runs the initial factory zero test without the smart heater 
engaged, the initial zero test performed by the end user may differ from this value if the end user 
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used a smart heater during the test. 
 

5. Calculate the standard deviation of the sample (STDEV on MS Excel) to the closest 0.1 ˃ ƎκƳ3. 
Confirm that the LLD of the BAM 1020 meets the factory-specified value. 
Note: Older non-FEM compatible units may not meet these noise specifications. 

 

6. If the results of the zero test indicate that the instrument LLD is higher than the factory-specified 
ǾŀƭǳŜ ƻǊ ǘƘŀǘ ǘƘŜ .YD5 ǾŀƭǳŜ Ƙŀǎ ŎƘŀƴƎŜŘ ōȅ ƳƻǊŜ ǘƘŀƴ н ˃ƎκƳ3 since the most recent field (not 
factory) zero-filter test, repeat the zero-filter test. If the problem persists contact the factory. 

 

7. Enter the new BKGD value into the SETUP > CALIBRATE menu on the BAM 1020. Restore the 
CONC and FLOW type settings to their pre-test configuration, if applicable. Save and exit back to 
the main menu. 

 

8. Set the FRH Control back to YES to exit low power mode. Save and exit back to the main menu. 
 

9. Resume normal operations or continue with additional testing, as needed. 
 

BAM 1020 BKGD Template; 
https://metone.com/wp-content/uploads/2019/04/Zero-Test-Template-and-Sample-Rev-D-1.xlsx 

 

10.2 Background Determination 1022 (Mass Offset) 
 
It is recommended that the BAM 1022 undergo a background test upon initial deployment, annually, and after 
any major repairs have been performed. Required Tools: Zero Filter (Met One Instruments Part No. BX-302). 
 
1. Ensure that the BAM 1022 has been calibrated and that leaks are not present. 

 

2. Go to the Operate menu and select Stop Sample to stop the current sample. 
 

3. Remove the size-selective inlet(s) from the sample tube and install the zero filter. 

https://metone.com/wp-content/uploads/2019/04/Zero-Test-Template-and-Sample-Rev-D-1.xlsx
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4. Verify that the zero filter leak valve is in the open position. 
 
5. Go to the Setup menu and select Calibration. 

 
6. Set the Background value to zero (see section 3.5.4 for details). 

 
7. Exit the Background menu, go to the Operate menu, select Start Sample, and begin sampling. 

 
8. After no less than seventy-six (76) hours, retrieve the BAM 1022 hourly concentration data. Confirm 
that the monitor ran without disruption. If errors, power outages or maintenance occurred, the test will 
have to be restarted. 

 
9. Calculate the average of the most recent seventy-two (72) hourly PM concentrations. Record this value. 

 
10. Calculate the new Mass Offset value determining the negative of the 72 hour average calculated in Step 
9. For example, if the 72-hour mean = 1.07 µg/m3, the new Mass Offset would be -1.07 µg/m3. Since all 
Background values are entered in units of mg/m3, you would round to the fourth decimal place and use -
0.0011 mg/m3. 

 
11. Return to the Setup menu and select Calibration. 

 
12. Enter the new background value. 

 
13. Go to the Operate menu and select Stop Sample to stop the current sample, if the monitor is still sampling. 

 
14. Remove the zero filter from the inlet tube and install the size-selective inlet(s) 

 
15. Resume normal sampling. 
 
NOTES: For best results, the zero filter background test should be performed during a period of fairly 



WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Appendix A.2 
Page 108 of 193  

stable weather. 
 
The zero filter cartridge should be replaced if there are any obvious signs of discoloration due to aging or 
the aspiration of water. See section 9.1 for ordering details. 
 
To determine the hourly zero noise and hourly lower detection limit, calculate the standard deviation of 
the most recent seventy-two (72) hourly PM concentrations (the values used in step 9 above). The 
ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ όˋύ ǎƘƻǳƭŘ ōŜ ƭŜǎǎ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ нΦп ҡƎΦ ¢ƘŜ ƘƻǳǊƭȅ ŘŜǘŜŎǘƛƻƴ ƭƛƳƛǘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘǿƻ 
ǘƛƳŜǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ όнˋύΦ 
 
If the standard deviation is greater than 2.4 µg, the cause should be investigated. Contact your local Met 
One Instruments representative for assistance. 

 

BAM 1020 BKGD Template; 
https://metone.com/wp -content/uploads/2019/04/Zero-Test-Template-and-Sample-Rev-D-1.xlsx 

 

11.0  References 

1. Standard Operating Procedures for the Operation of the Met-One Instruments Beta 
Attenuation Mass Monitor (BAM-1020) AQSB SOP 400, California Air Resources Board, 
August 2019, Second Edition 

 
2. BAM 1020 Particulate Monitor Operation Manual, BAM 1020-9800 Rev U 

 
3. BAM 1022 Particulate Monitor Operation Manual, BAM 1022-9805 Rev C.  

https://metone.com/wp-content/uploads/2019/04/Zero-Test-Template-and-Sample-Rev-D-1.xlsx


WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Appendix A.2 
Page 109 of 193  

Appendix A.2 Forms 
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Appendix A.3 ς Thermo 2000i 
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1.0 Scope and Applicability 
 

The Thermo Scientific Partisol 2000i (Thermo 2000i) air sampler is an air quality sampler that collects 
particulate matter (PM) in an aerodynamic size cut less than 2.5 microns, i.e., PM2.5. The goal of this SOP is 
twofold; to outline the Thermo 2000i operation and calibration procedures in order to ensure comparability 
of all Thermo 2000i Federal Reference method (FRM) samplers within the WDEQ-AQD network. 
 

2.0 Summary of Method 
 

The Thermo 2000i sampler is designated as a FRM for collection of PM2.5. The sampler meets the United 
States Environmental Protection Agency (U.S. EPA) requirements for PM2.5 sampling (40 CFR part 50, 
Appendix L). 
 
Ambient air is sampled through the top of the instrument at the PM10 size selective inlet (SSI) then through 
the PM2.5 very sharp cut cyclone (VSCC). The PM10 and VSCC size selective inlets (SSIs) utilize angular velocity 
to remove particles larger than 2.5 microns. The sampler maintains a constant volumetric flow rate of 16.67 
liters per minute (LPM) utilizing a mass flow controller (MFC) and real-time ambient temperature/pressure 
compensation. The sample is collected on a 47 millimeter (mm) filter housed in Delrin 52 mm Teflon 
cassette. These cassettes are mounted in a single-filter tray for easy exchange and transportation to and 
from the sampling site. 

 

2.1 Definitions 
 

The following terms that are used throughout this document are defined here: 
 

ǒ NIST Traceable Standard: This refers to a National Institute of Standards and Technology 
(NIST) flow, pressure, and temperature measurement device. The device has been regularly 
compared against NIST traceable standards of higher comparability. 

ǒ Field Standard: This refers to a standard that travels back and forth from the central 
laboratory to the field stations and is used to check the flow rates, pressure and 
temperature sensors within the sampler. 

ǒ Quality Control (QC) checks: This is a one-point verification check of the flow rate, pressure 
and temperature sensors. These are detailed In Section 8.0 of this SOP. 

 

3.0 Health and Safety Warnings 
 

The following health and safety warnings must be followed in order for safe operation of the instrument. 
 

ǒ To avoid electrical hazards, all sampler installation procedures should be conducted with the 
sampler disconnected from the AC power source. 

ǒ Observe proper lifting procedures when unpacking and moving sampler components. 
ǒ Read, understand, and follow all safety precautions for the sampler outlined in the ǎŀƳǇƭŜǊΩǎ 

operations manual. 
ǒ Once sampler installation is complete, secure the sampler to the field sampling platform to 

ensure that it does not tip over during high wind speed events. 
ǒ Care must be taken when operating or calibrating the units in inclement weather. Safety is 

paramount. 
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4.0 Cautions 
 

ǒ If you are planning to dismantle and reconstruct the sampler for any reason, ensure that all 
electrical connections, both cords and sockets, are color-coded with tape prior to 
disconnecting. 

ǒ Due to typical rooftop installations, the risks of working outdoors at elevation should also be 
considered. To prevent injury or damage to the equipment, the sampler should be securely 
mounted to the stand using the included hex head bolt hardware and washers. 

 

5.0 Interferences 
 

There are no interferences with these methods. However, it is important that the SSI and VSCCs be cleaned 
periodically because not servicing these components can allow PM of larger size to be sampled. Also, take 
care to handle the Teflon filters in the Delrin Ring. Always handle the outside of the ring and never touch 
the filter itself. Dirt or grease on your fingers can contaminate the filter and void the filter altogether. 

 

6.0 Personnel Qualifications 
 

It is the responsibility of WDEQ-AQD and their contractors to train their field staff on instrument operation 
and maintenance. It is a requirement of the WDEQ-AQD to train their staff but also keep records of all 
training that is performed per WDEQ-!v5Ωǎ ¢ǊŀƛƴƛƴƎ tƭŀƴΦ !ƭǘƘƻǳƎƘ ŀ ¢ƘŜǊƳƻ нлллƛ ǎŀƳǇƭŜǊ ƛǎ ŀ ǎŜƭŦ- 
contained, computer operated instrument, there is a level of knowledge of electronics and know-how 
involved in the operation and maintenance of the instrument. The instrument manual is the best training 
tool for this. 

 

7.0 Equipment 
 

WDEQ-AQD and its contractors specifically utilize the Thermo 2000i samplers, because it is an FRM. For 
PM2.5, gravimetric samplers designated as FRMs can be operated in accordance with EPA regulations. 
These instruments have been thoroughly vetted by the EPA. In addition, these instruments, when initially 
received, should operate within the parameters set down by the EPA. These parameters are available in 
the operating manual that comes with the instrument. Thoroughly read and familiarize yourself with this 
instrument. 
 
The following supplies are required for the operation of this instrument. 

 
ǒ Partisol enclosure 
ǒ PM10 inlet 
ǒ VSCC PM2.5 cut cyclone 
ǒ Filter transport container with two (2) cassettes 
ǒ Vent rain hoods and associated hardware 
ǒ Sample tube 

ǒ Partisol stand 
ǒ Ambient temperature sensor and cable 
ǒ Flow audit adapter 
ǒ Solid filter leak check/separator disk 
ǒ 9-to-9 pin null modem computer cable 
ǒ Null modem adapter 

ǒ 1 iPort software package 
ǒ 1 RP Comm package 
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Other equipment that is necessary for the operation and maintenance of the instrument are: 
 

ǒ NIST Traceable flow, pressure and temperature device: As described in Section 2.1 of this SOP, 
the NIST traceable device is necessary to carry out the necessary QC checks required to ensure 
that the instrument is running correctly. 

ǒ Rubber or flexible plastic tubing that is used from the inlet of the flow device to the inlet be left 
at the station. Replace this tubing if cracks or holes appear in the tubing. 

ǒ QC Check Forms: These are attached to the Appendix to this SOP. 
 

Spare parts are purchased from the instrumentation manufacturer by the Project Managers. For the 
WDEQςAQD operated sites, parts will be inspected by the Project Managers or Monitoring Specialist for 
shipping damage upon receipt. Spare parts will be kept in the monitoring shelter for use when needed. The 
use of spare parts will be documented on calibration forms. Please note that some parts will be stored at 
the monitoring stations while some less utilized parts ǿƛƭƭ ōŜ ǎǘƻǊŜŘ ŀǘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊǎΩ ŀƴŘ ²59v-AQD 
central facilities. The WDEQ-AQD will use AirVision software to track spare samplers. 

 

8.0 Quality Control Procedures 
 

Federal regulations clearly specify time frames and dates for FRM PM2.5 sample filters to be sampled. 
The EPA publishes the schedule on their website (www.epa.gov/amtic). If these time frames and 
dates are not met, sample filters may be flagged or invalidated by the receiving laboratory. In 
addition to these requirements, operators should practice good field practices to prevent or 
minimize contamination of the sample filters, filter cassettes, or anything else which may come in 
contact with the sample filters. 

 

8.1 Pre-Sampling Filter Handling Procedures 
 

Sample filters must be used within thirty (30) days of the pre-weighing procedure. If thirty (30) days have 
elapsed before the cassette is to be used, do not use the filter and return it to the laboratory for a 
replacement. The sample filter temperature must be within 5°C of the ambient temperature while 
installed in the sampler. 

 

8.2 Post Sampling Filter Handling Procedures 
 

Sampled filters must be removed from the sampler within 177 hours after the end of sampling and placed 
in cold storage immediately (see 40 CFR Part 50, Appendix L Section 10.10). Sampled filters should be 
kept at a temperature of 4°C or less during storage and shipping which allows the laboratory up to thirty 
(30) days from the end of sampling for analysis. If at any time during storage or shipping the temperature 
exceeds but is kept at no greater than 25°C, the laboratory has up to ten (10) days to analyze the filters. 
Sampled filters and the Chain of Custody report form will be shipped in an insulated shipping container 
containing sufficient Blue Ice or other chilled media to assure that sample filters arrive at the laboratory at 
a temperature no greater than 25°C, preferably 4°C or less. Other cold storage methods may also be 
employed if they comply with these temperature requirements. Shipping containers will contain an 
irreversible temperature indicator or other suitable means to determine whether temperature 
requirements of the sample filters have been exceeded during transit. This requirement also applies when 
sampled filters are being transported by staff from remote or satellite sites to central or main locations. 
Samples received at the laboratory at temperatures of 4°C or less will be noted. Sampled filters should be 
shipped to the laboratory weekly on Monday, Tuesday or Wednesday to avoid Saturday, Sunday, or 
holiday arrivals when staff may not be present to receive the samples. 

 

http://www.epa.gov/amtic
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8.3 Field and Trip Blank Handling Procedures 
 

Upon receipt and identification of filter blanks, treat these filters the same as filters to be sampled with 
the exception that no air will be drawn through the filter. A field blank is loaded into the sampler and 
removed after five (5) minutes. The filter is placed in the freezer and treated like a standard filter. 
 
Trip blanks are to accompany all standard filters and field blanks, but are not loaded into the instrument. 
For Trip blanks, the Chain of Custody field sample report form with exception of run data. For Field blanks, 
in addition to the above, fill in the sample start date/time, total elapsed time, volume, sample load time, 
and sample removal time. The elapsed time and volume should be zero. The frequency for Field and Trip 
blanks are 10% of the site sampling schedule. Upon receipt and identification of filter blanks, treat these 
filters the same as filters to be sampled with the exception that no air will be drawn through the filter. 
 
Trip blanks are to accompany all standard filters and field blanks, but are not loaded into the instrument. 
For Trip blanks, fill out the field sample report form with exception of run data. For Field blanks, in addition 
to the above, fill in the sample start date/time, total elapsed time, volume, sample load time, and sample 
removal time. The elapsed time and volume should be zero. Field and Trip Blank frequency is 10% of the 
site sampling schedule. 

 

8.4 Maintenance Activities 
 
Table 1 illustrates the maintenance actions and their frequency. 

 
Table 1. Equipment Maintenance Activities 

aŀƛƴǘŜƴŀƴŎŜ !ŎǝǾƛǘȅ CǊŜǉǳŜƴŎȅ 

¢ƘŜǊƳƻ нлллƛ 

/ƘŜŎƪ ǎŀƳǇƭƛƴƎ ƛƴƭŜǘ ŀƴŘ ŘƻǿƴǘǳōŜ ŦƻǊ ōǳƎǎ ŀƴŘ 
ƻōǎǘǊǳŎǝƻƴǎΣ ŀƴŘ ǿŀǘŜǊ ƛƴǘǊǳǎƛƻƴ 

9ŀŎƘ ǎƛǘŜ ǾƛǎƛǘΣ ŎƭŜŀƴ ŀǎ ƴŜŜŘŜŘΦ 

LƴǎǇŜŎǘ ŬƭǘŜǊ ŎŀǎǎŜǧŜǎ ŦƻǊ ŎƻƴǘŀƳƛƴŀǝƻƴ ƻǊ 
ŘŀƳŀƎŜ 

9ŀŎƘ ǎƛǘŜ Ǿƛǎƛǘ 

/ƭŜŀƴ ƛƴǘŜǊƛƻǊ ƻŦ ǎŀƳǇƭŜǊ ŎŀǎŜ όƛŦ ŀǇǇƭƛŎŀōƭŜύ 9ŀŎƘ ǎƛǘŜ Ǿƛǎƛǘ 

LƴǎǇŜŎǘ ǳǇǇŜǊ ŀƴŘ ƭƻǿŜǊ ŎŀǎǎŜǧŜ ǎŜŀƭǎ 9ŀŎƘ ǎƛǘŜ Ǿƛǎƛǘ 

9ȄǘŜǊƴŀƭ ƭŜŀƪ ŎƘŜŎƪ 9ǾŜǊȅ ŬǾŜ Řŀȅǎ ƻŦ ǳǎŀƎŜ 

LƴǘŜǊƴŀƭ ƭŜŀƪ ŎƘŜŎƪ 9ǾŜǊȅ ŦƻǳǊ ǿŜŜƪǎ 

/ƭŜŀƴ {{L ƛƴƭŜǘ aƻƴǘƘƭȅ 

/ƭŜŀƴ Ǌŀƛƴ ƘƻƻŘ ŀƴŘ ŀƛǊ ǎŎǊŜŜƴ 9ǾŜǊȅ ǎƛȄ ƳƻƴǘƘǎ 

hǾŜǊƘŀǳƭ ƻǊ ǊŜǇƭŀŎŜ ǎŀƳǇƭƛƴƎ ǇǳƳǇ ŀƴŘ 
ǎƻƭŜƴƻƛŘǎΦ 

мнπму ƳƻƴǘƘǎ 

 

9.0 Quality Control Checks 
 

The procedure below describes the steps that are performed when QC checks are performed. The 
description below refers to the monthly QC checks. Quarterly QC checks are also required. However, the 
procedures are the same. 
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9.1 Verification Overview 
 

A verification, also known as the AS-IS calibration, is required to verify that the sampler is operating within 
criteria. This also verifies that the data collected from the last check to present date are valid. A passing AS- 
IS verification ensures the integrity of the previous collected samples. 
 
The following verification procedures can be performed in the Audit mode which allows the user to 
resume the sampling event immediately after the verification ƛǎ ŎƻƳǇƭŜǘŜΦ LǘΩǎ ōŜǎǘ practice to perform 
verification checks and/or calibrations on non-sampling days. 
 
Flow rate and Leak check verifications require a white Delrin filter cassette or ¢ƘŜǊƳƻΩǎ leak check filter set 
(audit cassette). The set includes a green audit cassette and a solid red audit cassette. The green audit 
cassette is only utilized when troubleshooting flow and external leaks checks. If the external leak fails, the 
solid red audit cassette is utilized for the internal leak process to troubleshoot the leak location. 
Note: Using an internal leak check filter while performing an external leak, may cause damage to the 
sampler. 
 
A QC check should be completed on a monthly basis by the Monitoring Specialist. During a QC check, all 
parameters must meet the acceptable criteria: flow ±4.1% of true or between 16.02 and 17.38 LPM, 
temperature ±2°C from true, and ambient pressure ±10 mmHg from true, an external leak check value of 
<25 mmHg/min and clock time is within two (2) minutes of true. If any parameter does not meet the 
specified criteria, a calibration must be performed. In addition, samples collected after the previous flow 
check must be evaluated to determine validity. 

 

9.2 Verification Procedures 
 

9.2.1  Ambient Temperature and Barometric Pressure Sensor Verification 
 

ǒ Install the NIST transfer standard on the down tube. Allow time for the transfer standard to 
equilibrate to ambient conditions. 

ǒ From the main menu, select Audit and Calibration then select Audit Mode. 
ǒ Place an audit cassette into the filter holder and close filter assembly. 
ǒ Select Audit from the menu. The Audit screen will display the ambient temperature and 

pressure readings. Verify the readings with your standard and record all values into the Partisol-
FRM Model 2000i Verification & Maintenance Calibration Forms . 

ǒ  The ambient pressure reading should be within 10 mmHg of the transfer standard. The ambient 
temperature reading should be within 2oC of the temperature standard. If the temperature and 
pressure readings are out of tolerance, the ambient temperature sensor and/or barometer must 
be re-calibrated. Calibration procedures are listed in Section 9.0 of this SOP. 
 

9.2.2  Filter Temperature Sensor Verification 
 

ǒ Install the NIST transfer standard on the down tube with the external thermometer plugged in. 
Allow time for the transfer standard to equilibrate to ambient conditions. 

ǒ From the main menu, select Audit and Calibration then select Audit Mode. 
ǒ Open the filter assembly and remove the audit cassette. The ǎŀƳǇƭŜǊΩǎ filter temperature sensor 

is located under the filter cassette holder. 
ǒ ±ŜǊƛŦȅ ǘƘŜ ǎŀƳǇƭŜǊΩǎ ŦƛƭǘŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ōȅ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ŀǘ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ 

filter temperature sensor. Record the value on the Partisol-FRM Model 2000i Verification & 
Maintenance Calibration Forms. 
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The filter temperature reading should be within 2oC of the temperature standard. If the temperature 
readings are out of tolerance, the filter temperature sensor must be re-calibrated. Calibration procedures 
are listed in Section 9.0 of this SOP. 

 

9.2.3  Flow Rate Verification 
 

ǒ Replace the leak check adaptor with the measuring head of a NIST transfer standard. Allow time 
for the transfer standard to equilibrate to ambient conditions. 

ǒ In the Audit and Calibration menu, scroll down to the Flow field. Press the Ҧ key to start the 
pump. Allow the pump to warm up for fifteen (15) minutes. 

ǒ Once the flow readings on your standard have stabilized, compare the volumetric flow on the 
transfer standard to the ǎŀƳǇƭŜǊΩǎ flow reading. Record the value on your Partisol-FRM Model 
2000i Verification & Maintenance Calibration Forms. 

ǒ A passing flow verification will be between 16.02 and 17.38 LPM. If the flow readings are out of 
tolerance a flow calibration is required. Calibration procedures are listed in Section 9. 

ǒ Stop the pump after verifying the flow rate by pressing the ҥ key. 
ǒ Select Audit Mode from the Audit and Calibration Menu. Exit Audit Mode. This will place the 

sampler back in WAIT mode. Do not use the button to return to wait mode as it will only place 
the sampler in STOP mode. 
 

9.2.4  External Leak Check Verification 
 

ǒ Remove the SSI and replace it with the leak check adaptor. Ensure that the adaptor is in the 
closed position. 

ǒ Place an audit cassette into the filter holder and close the filter assembly. 
ǒ From the Audit and Calibration menu select Leak Check. Select External and follow the 

instructions on the screen to complete the leak check. A passing leak check value is <25 
mmHg/min. If the leak check fails, troubleshoot the error and perform an additional leak check. 
Refer to Section 9.0 for more information. Record the value on your Partisol-FRM Model 2000i 
Verification & Maintenance Calibration Forms. 

ǒ Slowly open the leak check adaptor to release the vacuum. 
ǒ Before proceeding to the Flow Rate Verification the instrument must pass the Leak Check 

Verification. Any issues causing leaks must be addressed with the appropriate repairs. 
 

9.2.5  Clock Verification & Adjustment 
 

Units of time are used in several aspects of sampler operation. Examples are the start and stop times, 
volume/flow calculations, run dates, etc. Therefore, it is necessary to document the time setting of the 
sampler. 

 
ǒ Observe the sampler time from the Main Screen. Record this value on the calibration or monthly 

check data sheet. 
ǒ At the same time, record the value of your time keeping device. 
ǒ Identify your time keeping device on the data sheet (i.e. cell phone). Cell phones maintain 

accurate time. 
ǒ If the sampler time is off by more than two (2) minutes, an adjustment to the clock must be 

made. Navigate to the Main Menu > Instrument Setup > Date/Time to make the necessary 
adjustments to the clock. Record that clock adjustment was performed on QC sheet. 

ǒ The sampler will need to be in STOP mode to correct the clock. 
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10.0 Instrument Performance Calibrations Procedure 
 

A calibration is performed after AS-IS verification checks (Section 8) and before adjusting the Thermo 2000i 
flow, temperature, or pressure. The calibration will verify that the adjustments performed are within 
acceptable criteria and will validate samples collected moving forward. 

 

10.1 Calibration Overview 
 
Flow calibrations and leak checks must be performed with a white Delrin cassette, with a dummy filter in 
the cassette. Calibrations should be performed by someone independent of the day-to-day site operations. 
Calibrations should also be completed using a NIST-traceable standard and one that is not used for the 
monthly quality control checks. 
 
The adjustments made on the Thermo 2000i sampler should be performed in the following order: 

 
ǒ Filter and Ambient Temperature 
ǒ Pressure 
ǒ Leak Check 
ǒ Flow Check 
ǒ Verification of Flow Rate/Final Calibration) 

 
Before adjustments are made, flow, pressure, and temperature verifications should be performed. These 
steps are detailed in Section 8.0 of this SOP and are known as AS-IS verifications. The AS-IS verification will 
allow the site operator to certify that all prior samples were sampled under valid conditions. A passing 
verification requires that the following parameters be within the control limits: flow ±4.1% of true (16.02 - 
17.38 LPM), temperature ±2°C from true, and ambient pressure ±10 mmHg from true. 
 
Parameters that are out of the acceptable criteria must be adjusted and a final calibration must be 
performed. A passing flow calibration must be between 16.02 and 17.38 LPM, but an adjustment and final 
calibration must be performed if the flow is not within 2% of expected flow (16.34 - 17.00 LPM). If 
temperature or pressure requires adjustment, the flow must be calibrated and adjusted afterwards, if 
needed. 

 
All calibration information and data must be recorded on the Partisol-FRM Model 2000i Verification & 
Maintenance Calibration Forms (See Appendix). A calibration can only be completed while the instrument is 
stopped and in Service Mode. To stop the instrument, press the               start button confirm to place it in 

Stop mode. To place it in Service Mode, press           (Main Menu) repeatedly to display Main Menu, scroll 

to Service mode and press           to toggle the Service mode to on. Press              to return to Main Menu. 
 

10.2 Calibration Procedures 
 

If the calibration is performed at ambient conditions, the reference temperature measurement can be 
taken with the probe installed in the Thermo 2000i radiation sensor housing. Install the NIST transfer 
standard and tubing on the down tube. Allow time for the transfer standard to equilibrate to ambient 
conditions. 
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10.2.1  Ambient Temperature Sensor Calibration 
 

ǒ Navigate to the main menu and select the Calibration menu, scroll to Ambient Temp and press 
the enter key. 

ǒ The instrument will display the current reading and will allow you to input the reading from 
your temperature standard. With the temperature probe inserted into the radiation housing, 
input the ambient temperature reading from your standard into the reference field. Press the 
Enter key to save any changes. The sampler automatically adjusts the corresponding offset 
based on this input. 

ǒ Verify the Thermo 2000i sampler value matches the standard. Document the values on the 
Partisol- FRM Model 2000i Verification & Maintenance Calibration Forms. Record previous and 
new offset. 

 

10.2.2  Filter Temperature Sensor Calibration 
 

ǒ Install the NIST transfer standard in the down tube with the external thermometer plugged in. 
Allow time for the transfer standard to equilibrate to ambient conditions. 

ǒ Navigate to the main menu and select the Calibration menu, scroll to Filter Temp and press the 
enter key. 

ǒ Open the filter assembly and remove the audit cassette. The samplers filter temperature sensor 
is located under the filter cassette holder. 

ǒ The instrument will display the current reading and will allow you to input the reading from your 
external temperature standard. Input the filter temperature reading from your standard into the 
reference field. Press the Enter key to save any changes. The sampler automatically adjusts the 
corresponding offset based on this input. 

ǒ Verify the Thermo 2000i sampler value matches the standard. Document the values on the 
Partisol- FRM Model 2000i Verification & Maintenance Calibration Forms. Record previous and 
new offset. 
 

10.2.3  Barometric Pressure Calibration 
 
ǒ With the NIST transfer standard installed on the down tube. Allow time for the transfer standard to 

equilibrate to ambient conditions. 

ǒ Navigate to the main menu and select the Calibration menu, scroll to Ambient Pres and press the 
enter key. 

ǒ The instrument will display the current reading and will allow you to input the reading from your 
transfer standard. Input the ambient pressure reading from your standard into the reference field. 
Press the Enter key to save any changes. The sampler automatically adjusts the corresponding offset 
based on this input. 

ǒ Verify the Thermo 2000i sampler value matches the standard. Document the values on the Partisol- 
FRM Model 2000i Verification & Maintenance Calibration Forms. Record previous and new offset. 

ǒ Select           Main Menu button, scrolling to Audit and Calibrations to return to the Calibration menu. 
 

10.2.4  External Leak Checks 
 
ǒ Before adjusting the flow of the sampler it is important to ensure that the sampling train does not 

have a leak. 
ǒ Remove the PM10 inlet from the instrument and place the leak check adaptor/valve on the down tube. 

Close the valve on the leak check adaptor. 

ǒ Load an audit filter into the filter carrier and filter exchange mechanism and close. 
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ǒ Return to the Audit and Calibration menu by pressing the            main menu button. 
ǒ Choose External leak check and follow the onscreen instructions to start the test. Once the 

countdown ends, record your results on the Partisol-FRM Model 2000i Verification & Maintenance 
Forms. An external leak check value of less than 25 mmHg/min is considered passing. 

ǒ If a leak check fails, ensure the audit filter is in place and the leak check adapter is closed. Repeat the 
leak check. If the external leak check fails a second time, isolate the leak and repair. 

ǒ After a successful leak check, open the valve on the leak check adapter slowly. 
 

10.2.5 Flow Rate Calibration (Multi -Point) 
 

ǒ Record current slope and offset in the Partisol-FRM Model 2000i Verification & Maintenance Form. 
ǒ Install the NIST transfer standard on the down tube. Allow time for the transfer 

standard to equilibrate to ambient conditions. 

ǒ Load an audit filter into the filter carrier and filter exchange mechanism and close. 

ǒ Return to the Main menu by pressing the main menu button. Scroll to Audit and 
Calibration, press the δ  key to display Audit and Calibration menu. Scroll to Calibration and 
press δ  to display calibration menu. Scroll to Flow and press  δto display the Calibration for 
Flow menu. 

ǒ The display will show the three (3) calibration points. Scroll to Set point 1 and press enter 
to display Set point. The system will start the flow calibration at 15.0 LPM. 

ǒ Let the flow stabilize and change the ά!Ŏǘǳŀƭέ field to match the flow standard and select the 
enter key. The Thermo 2000i will automatically display minutes of the time standard and the 
date should be correct. Clock adjustment only needs to be recorded on the QC sheet 
(calibration sheet not required if only adjusting the clock time). 

ǒ Record results for all calibration procedures. 
ǒ Disassemble, clean, and inspect the SSI. Lubricate the O-rings if necessary. Replace the O-rings 

if the rubber is cracked or if they are damaged. 

ǒ Disassemble, clean, and inspect VSCC inlet. 
ǒ  Check V-seals at the top and bottom of the PM2.5 VSCC. Lightly lubricate with Dow vacuum 

grease if necessary. Replace the V-seals if the rubber is cracked or if they are damaged. 

ǒ Clean interior compartment and the sample down tube. 
 

11.0  References 
 

1.  United States Code of Federal Regulations, (2006) Title 40 Part 50 Appendix L, Reference Method 
for the Determination of Fine Particulate Matter as PM2.5 in the Atmosphere. 
https://www.ecfr.gov/current/title-40/part-50/appendix-Appendix L to Part 50 
 

2. Thermo Scientific Partisol 2000i Air Sampler Instructional Manual (PN110735-00) 
https://tools.thermofisher.com/content/sfs/manuals/2000i-PM2.5-QSG.pdf 

 

3. EPA Ambient Monitoring Technology Information Center (AMTIC), https://www.epa.gov/amtic 
 

4. United States Code of Federal Regulations, (2013) Title 40 Part 50 Appendix N, Interpretation of 

the National Ambient Air Quality Standards for PM2.5. https://www.ecfr.gov/current/title-

40/part-50/appendix-Appendix N to Part 50 
 

5. California Air Resources Board Standard Operating Procedures for Thermo Scientific Inc. Partisol 
2000i Air Sampler, first edition, February 2020. https://ww2.arb.ca.gov/sites/default/files/2020-
03/AQSB_SOP_403_%28Thermo2000i%29_Final_11Mar2020.pdf 

https://tools.thermofisher.com/content/sfs/manuals/2000i-PM2.5-QSG.pdf


WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Appendix A.3 
Page 128 of 193  

  



WDEQ AQD QAPP for Particulate Matter 
Revision 4.0, November 2025 

Appendix A.3 
Page 129 of 193  

Appendix A.3 Forms 
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Appendix A.4 ς Met One E-SEQ Sampler  
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1.0 Scope and Applicability 
 

The Met One Instruments, Inc Model E-SEQ (MetOne E-SEQ) air sampler is an air quality sampler that 
collects particulate matter (PM) in an aerodynamic size cut less than 2.5 microns, i.e., PM2.5. The goal of 
this SOP is twofold; to outline the MetOne E-SEQ operation and calibration procedure to ensure 
comparability of all MetOne E-SEQ Federal Reference method (FRM) samplers within the WDEQ-AQD 
network. 

 

2.0 Summary of Method 
 

The Met One Instruments, Inc. Model E-SEQ-FRM is a programmable multi-event filter sampler designed 
to meet US-EPA specifications as a reference method for the determination of daily PM2.5 or PM10 

particulate concentrations in ambient air.  
 
The E-SEQ-FRM employs a supply magazine containing up to sixteen (16) pre-weighed 47 mm sample 
filter discs in individual EPA-standardized cassettes which automatically exchanged by the sampler before 
each sample period. The instrument runs a series of samples based on an operator-programmed schedule 
with defined start times and sampling durations. 
  
A vacuum pump, controlled to 16.67 liters per minute, draws ambient air through a series of standardized 
inlets that provide the PM10 and, if applicable, PM2.5 cut points. The sample then passes through the filter, 
where the airborne particulate matter is deposited.  After the sample period is complete, the dust-laden 
filter is automatically moved to the storage magazine which is later emptied. The filters are then sent to a 
lab to be equilibrated and reweighed. The resulting clean and dirty mass values for the filter are then 
combined with the volume of air sampled to determine the concentration of particulate in micrograms-
per-cubic-ƳŜǘŜǊ ό˃ƎκƳ3)  
 
The sampler meets the United States Environmental Protection Agency (U.S. EPA) requirements for PM2.5 

sampling (40 CFR part 50, Appendix L).  The E-SEQ-FRM can easily be configured for US-EPA PM2.5 FRM 
operation using the Met One Instruments BX-808 very-sharp-cut cyclone, or the BX-804 WINS Impactor.   

 
2.1 E-SEQ-FRM U.S. EPA Configurations  

 
The E-SEQ-FRM is US-EPA designated under the following designation numbers: 

  
ω wCt{-0717-245: PM2.5 designation  
ω wCt{-0717-246: PM10 designation  
ω wCt{-0717-247: PM10-2.5 designation  

 
US-EPA designated methods using the E-SEQ-FRM are modified from time to time in order to reflect 
hardware or software improvements. These modifications do not impact previously designated 
configurations of the E-SEQ-FRM but may provide the end user with a product upgrade path that will 
allow the monitor to continue to be operated as a US-EPA designated method. For further details, please 
contact our service department. Details concerning USEPA designated configurations of the E-SEQ-FRM 
may be found on the US-EPA website:  

 
https://www.epa.gov/system/files/documents/2025-06/amtic-list-june-2025_final-508-compliant.pdf  

  

https://www.epa.gov/system/files/documents/2025-06/amtic-list-june-2025_final-508-compliant.pdf
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2.2 Definitions 
 

The following terms that are used throughout this document are defined here: 
 

ǒ NIST Traceable Standard: Refers to a National Institute of Standards and Technology (NIST) flow, 
pressure, and temperature measurement device. These devices have been regularly compared 
against NIST traceable standards of higher comparability. 

ǒ Field Standard: This refers to a standard that travels back and forth from the central laboratory to the 
field stations and is used to check the flow rates, pressure, and temperature sensors within the 
sampler. 

ǒ Quality Control (QC) Checks: One-point verification check of the flow rate, pressure, and temperature 
sensors.  QC Checks are detailed in Section 8.0 of this SOP. 

 

3.0  Health and Safety Warnings 
 

The following health and safety warnings must be followed for the safe operation of the instrument. 
 

ǒ To avoid electrical hazards, all sampler installation procedures should be conducted with the sampler 
disconnected from the AC power source. 

ǒ Observe proper lifting procedures when unpacking and moving sampler components. 
ǒ wŜŀŘΣ ǳƴŘŜǊǎǘŀƴŘΣ ŀƴŘ Ŧƻƭƭƻǿ ŀƭƭ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎŀƳǇƭŜǊ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ǎŀƳǇƭŜǊΩǎ 

operations manual. 
ǒ Once sampler installation is complete secure the sampler to the field sampling platform to ensure 

that it does not tip over during high wind speed events. 
ǒ Care must be taken when operating or calibrating the units in inclement weather. Safety is 

paramount. 
 

4.0  Cautions 
 

ǒ If planning to dismantle and reconstruct the sampler for any reason, ensure that all electrical 
connections, both cords and sockets, are color-coded with tape before disconnecting. 

ǒ Due to typical rooftop installations, the risks of working outdoors at elevation should also be 
considered. To prevent injury or damage to the equipment, the sampler should be securely 
mounted to the stand using the included hex head bolt hardware and washers. 

 

5.0 Interferences 
 

There are no interferences with these methods. However, the SSI and VSCCs must be cleaned periodically 
because not servicing these components can allow PM of larger size to be sampled. Also, take care of 
handling the Teflon filters in the filter cassettes. Only handle the outside of the ring and never touch the 
filter itself. Dirt or grease on your fingers can contaminate filters and void the filter altogether. 

 

6.0 Personnel Qualifications 
 

The WDEQ-!v5Ωǎ !tat ŀƴŘ ǘƘŜƛǊ ŎƻƴǘǊŀŎǘƻǊǎ ŀǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘǊŀƛƴƛƴƎ ǘƘŜƛǊ ŦƛŜƭŘ ǎǘŀŦŦ ƻƴ ƛƴǎǘǊǳƳŜƴǘ 
operation and maintenance. The WDEQ-!v5Ωǎ !tat ǎƘŀƭƭ ǘǊŀƛƴ ǘƘŜƛǊ ǎǘŀŦŦ ŀƭƻƴƎ ǿƛǘƘ ƪŜŜǇ ǊŜŎƻǊŘǎ ƻŦ ŀƭƭ 
training that is performed per WDEQ-!v5Ωǎ ¢ǊŀƛƴƛƴƎ Plan. Although a MetOne E-SEQ sampler is a self-
contained, computer-operated instrument, there is a level of knowledge of electronics and know-how involved 
in the operation and maintenance of the instrument. The instrument manual is the best training tool for this. 
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7.0 Equipment 
 

WDEQ-!v5Ωǎ !tat ŀƴŘ ƛǘǎ ŎƻƴǘǊŀŎǘƻǊǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ǳǘƛƭƛȊŜ ǘƘŜ aŜǘhƴŜ 9-SEQ samplers, because it is an 
FRM. For PM2.5, gravimetric samplers designated as FRMs can be operated per EPA regulations. MetOne 
E-SEQ samplers have been thoroughly vetted by the EPA. MetOne E-SEQ samplers, when initially received, 
should operate within the parameters set down by the EPA. These parameters are available in the 
operating manual that comes with the instrument. Thoroughly read and familiarize yourself with this 
instrument. 

 
The following supplies are required for the operation of this instrument. 
 

ǒ MetOne E-SEQ enclosure 
ǒ PM10 inlet 
ǒ VSCC PM2.5 cut cyclone 
ǒ VSCC PM4 cut cyclone 
ǒ Internal and External Leak Test Cassettes  
ǒ  Audit filter transport container with two (2) cassettes 
ǒ Vent rain hoods and associated hardware 
ǒ Sample tube 
ǒ MetOne E-SEQ Sampler stand 
ǒ Ambient temperature sensor and cable 
ǒ Flow audit adapter 

 
Other equipment that is necessary for the operation and maintenance of the instrument are: 

 
ǒ NIST Traceable flow, pressure, and temperature device: As described in Section 2.1 of this SOP, 

the NIST traceable device is necessary to carry out the necessary QC checks to ensure that the 
instrument is running correctly. 

ǒ Rubber or flexible plastic tubing that is used from the inlet of the flow device to the inlet be left 
at the station. Replace this tubing if cracks or holes appear in the tubing. 

ǒ QC Check Forms: These are attached to the Appendix to this SOP. 
 

Spare parts are purchased from the instrumentation manufacturer by the Project Managers. For the 
WDEQς!v5Ωǎ !tat-operated sites, parts will be inspected by the Project Managers or Monitoring 
Specialist for shipping damage upon receipt. Spare parts will be kept in the monitoring shelter (if possible) 
or the APMP shop for use when needed. The use of spare parts will be documented on calibration forms. 
Please note that some parts will be stored at the monitoring stations while some less utilized parts will be 
ǎǘƻǊŜŘ ŀǘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊǎΩ ŀƴŘ ²59v-AQD central facilities. The WDEQ-AQD will use AirVision software to 
track spare samplers. 

 

8.0 Quality Control Procedures 
 

Federal regulations specify time frames and dates for FRM PM2.5 sample filter samples. The EPA publishes 
the schedule on their website (www.epa.gov/amtic). If time frames and dates are not met sample filters 
may be flagged or invalidated by the receiving laboratory. In addition to these requirements, operators 
should practice good field practices to prevent or minimize contamination of the sample filters, filter 
cassettes, or anything else that may come in contact with the sample filters. 

 

  

http://www.epa.gov/amtic
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8.1 Pre-Sampling Filter Handling Procedures 
 

Sample filters must be used within thirty (30) days of the pre-weighing procedure. If thirty (30) days have 
elapsed before the cassette is used, do not use the filter and return it to the laboratory for a replacement. 
The sample filter temperature must be within 5°C of the ambient temperature while installed in the 
sampler. 

 

8.2 Post-Sampling Filter Handling Procedures 
 

Sampled filters must be removed from the sampler within 177 hours after the end of sampling and placed 
in cold storage immediately (see 40 CFR Part 50, Appendix L Section 10.10). Sampled filters should be 
kept at a temperature of 4°C or less during storage and shipping allowing the laboratory up to thirty (30) 
days from the end of sampling for analysis. If at any time during storage or shipping the temperature 
exceeds but is kept at no greater than 25°C, the laboratory has up to ten (10) days to analyze the filters. 
Sampled filters and the Chain of Custody report form will be shipped in an insulated shipping container 
containing sufficient Blue Ice or other chilled media to ensure that sample filters arrive at the laboratory 
at a temperature no greater than 25°C, preferably 4°C or less. Other cold storage methods may also be 
employed if they comply with these temperature requirements. Shipping containers will contain an 
irreversible temperature indicator or other suitable means to determine whether the temperature 
requirements of the sample filters have been exceeded during transit. This requirement also applies when 
sampled filters are transported from remote or satellite sites to central locations. Samples received at the 
laboratory at temperatures of 4°C or less will be noted. Sampled filters should be shipped to the 
laboratory weekly on Monday, Tuesday, or Wednesday to avoid Saturday, Sunday, or holiday arrivals 
when staff may not be present to receive the samples. 

 

8.3 Field and Trip Blank Handling Procedures 
 

Upon receipt and identification of filter blanks, treat blank filters the same as filters to be sampled except 
that no air will be drawn through the blank filters. A field blank is loaded into the sampler and removed 
after five (5) minutes. The filter is placed in the freezer and treated like a standard filter. 
 
Trip blanks are to accompany all standard filters and field blanks, but are not loaded into the instrument.  
For Field blanks, in addition to the above, fill in the sample start date/time, total elapsed time, volume, 
sample load time, and sample removal time. The elapsed time and volume should be zero. The frequency 
for Field and Trip blanks is 10% of the site sampling schedule. Upon receipt and identification of filter 
blanks, treat these filters as filters to be sampled except no air will be drawn through the filter. 

 
Trip blanks are to accompany all standard filters and field blanks, but are not loaded into the instrument. 
For Trip blanks, fill out the field sample report form except run data. For Field blanks, in addition to the 
above, fill in the sample start date/time, total elapsed time, volume, sample load time, and sample 
removal time. The elapsed time and volume should be zero. Field and Trip Blank frequency is 10% of the 
site sampling schedule. 
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8.4 Maintenance Activities 
 

Table 1 illustrates the maintenance actions and their frequency. 

Table 1. Equipment Maintenance Activities 
 

Maintenance Activity Frequency 

MetOne E-SEQ 

Leak Check Monthly 

Flow system check/audit. Monthly 

Clean PM10 inlet particle trap. Monthly 

Clean PM2.5 cyclonic separator particle trap. (if used) Monthly 

Clean PM4 cyclonic separator particle trap. (if used) Monthly 

Check or set a real-time clock. Monthly 

Verify proper pump and box fan operation. Monthly 

Complete flow system calibration. Quarterly 

Completely disassemble and clean PM10 inlet and 
PM2.5 cyclone. 

Quarterly 

Clean internal debris filter. 6 Months or as needed 

Clean transport mechanism. 6 Months or as needed 

Test operability of transport kill switch. 6 Months or as needed 

Rebuild vacuum pump (use rebuild kit) 12 Months or as needed 

Clean vertical inlet tube 12 Months or as needed 

 

9.0 Scheduling Samper Events and sampler Operations 
 

The E-SEQ-FRM sampler is capable of performing up to sixteen (16) consecutive sample events with no 
user interaction required. This section explains in detail how to use the event manager to create, modify, 
and delete sample events. It also explains how to view the historical data.  

 

9.1 Configuring New Sample Events Using the Event Manager  
 

From either the Main Operating Screen or the Operate Menu, select the Event Manager to enter the 
Event Manager interface (see section 4.4.2 of the E-SEQ-FRM-9800 ±ŜǊǎƛƻƴ D Ƴŀƴǳŀƭ άǘƘŜ 9-SEQ 
Ƴŀƴǳŀƭέ). Any programmed events will be listed on this screen. If there are currently no events 
programmed, the display will be empty. The filter cassette ID list (see section 3.5.1 of the E-SEQ manual) 
for the supply magazine to be used should be available when setting up new events. 
 
Sampling events must be configured in the order they will need to be run.  
Press the Add button to bring up the Event Add interface shown in Figure 9-1.  
Enter the ID number or name of the filter cassette in the Filter ID field.  
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Figure 9-1 The Event Add Screen 

 
Next, set the start time. Initially, the start time will be set to the next occurrence of the value configured 
in the Event Defaults screen (see section 4.6.1 of the E-SEQ manual). Change this field to indicate the 
desired start date and time, if needed.  
 
Once the start time is correct, verify the duration setting. The duration is the length of time the sampler 
will run the pump and collect particulate on the filter media.  
 
Finally, verify the PM Inlet Type configuration. The E-SEQ-FRM is not able to sense the installed 
configuration accessories so it is important that the operator properly set this field to mark the data set 
with the correct type of collected particulate. To change this field, press the green bordered value box and 
choose the correct option from the list of choices. If using the BX-808 cyclone separators, select PM2.5 

VSCC. If using the BX-804 WINS Impactor, use PM2.5 WINS. For any other PM2.5 accessory, use PM2.5 VSCC. 
If using only the BX-802 inlet head for PM10 monitoring, select PM10. Select PM1 SCC or TSP if the sampler 
is configured for monitoring PM1 or TSP sampling, respectively.  
 
Once all of the fields are set as desired, press the Save button to save the settings and return to the Event 
Manager screen.  
 
If additional sample events still need to be configured, press the Add button again and repeat the above 
sequence. Note that when adding additional sample events, the start time will be calculated by adding the 
amount of time set in the Repeat Time field of the Event Defaults screen (see section 4.6.1 of the E-SEQ 
manual) to the Start Time of the last programmed sample event.   

 

9.2 Modifying Event Using Event Manager 
 

From either the Main Operating Screen or the Operate Menu, select the Event Manager to enter the 
Event Manager interface (see section 4.4.2 of the E-SEQ manual). Any programmed events will be listed 
on this screen.  
 
To review the settings for a particular cassette, select the filter cassette ID of interest and press the 
Modify button.  
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Figure 9-2 The Event Manager Screen 

 
The event details will be displayed just as they were when adding it in the first place. Simply modify 
whichever parameter needs to be updated and then press the Save button to set the changes.  

 

9.3 Deleting Sample Events Using the Event Manager 
 

From either the Main Operating Screen or the Operate Menu, select the Event Manager to enter the 
Event Manager interface (see section 4.4.2 of the E-SEQ manual). Any programmed events will be listed 
on this screen  

 
To remove a particular event, select the filter 
cassette ID of interest and press the Delete button 
(see Figure 9-2). The Event Delete screen shown in 
Figure 9-3 will be displayed. If this is the desired 
event to delete, press the Delete button to erase 
it. To cancel the delete action, use the Cancel 
button or press the X icon.  

 
 

Figure 9-3 The Event Delete Screen  
 

9.4 Viewing Current and Previous Events 
 

The current sample details, including both instantaneous and five (5) minute averages, can be seen using 
the down arrow key of the main operating screen.  
 
Historical data can be viewed using the left arrow key. When viewing past data, the header at the top of the 
screen will display the word HISTORY in bold red letters. 
  
Viewing current or historical data does not interrupt the current sampler state and may be done at any 
time.  

 

  












































































































