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SectionA. ProjectManagement

1.0 QAProjectPlanldentification and Approval

Title: WyomingDepartmentof EnvironmentaQuality, Air QualityDivision(WDEQAQD)Quality
Assurance Project Plan (QAPP) for the Particulate Matter Air Pollution Monitoring Program.

ThisQAPHor the ParticulateMatter AmbientAir QualityMonitoring Programisherebyrecommended for
approval and commits from the Department to follow the elements described within.

Wyoming Department of Environmental Quality, Air Quality Division

Air Pollution MonitoringProgramSupervisorl_eifPaulson Date

QualityAssurance&oordinator Ty Hysell Date

Air Pollution Monitoring Program Managéfark R.Gagen Date
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4.0 Project/TaskOrganization

Sincethe early1970s the Air PollutantMonitoring Program(APMP hasbeencommittedto monitoring the

FAN) ljdzZ £t Adé 2F 2@2YAYy3a 6A0GK GKS 321t 2F LINRGSOUAY
environment for the benefit of current and future generations. The APMP provides the VQIBEQvith

valuable information that allows for dermination of future policy considerations.

TheWDEQAQDplans,operates,andmaintainsa numberof different typesof ambientmonitoring
stations,includingNationalCore(NCore) State and_ocalAir Monitoring Stations(SLAMS S pecial

Purpose Monitoring Stations (SPMS), Interagency Monitoring of Protected Visual Environment (IMPROVE)
monitoring stations, and Industrial Monitoring Stations (IMS).

TheSLAMSresitedin populatedareasto monitor publichealthanddemonstratecompliancewith the
National Ambient Air Quality Standards (NAAQS) but may serve other purposes, such as:

Providingair pollution datato the generalpublicin atimely manner
Supportingcompliancewith air quality standardsandemissionstrategydevelopment
Supportingair pollutionresearchstudies

TheSPM&ollectivelyhavemultiple objectives Theseobjectivesinclude:

Providingair pollution datato the generalpublicin atimely manner
Monitoring publichealth

Investigatingpollutant concentrationsdownwind of sources
Determiningbackgroundpollutant concentrations

Since2011,the WDEQAQDhasoperateda fleet of mobilemonitoringstationsd & Y 2@ R If Bk2 y & £ 0
investigate questions or concerns about air quality on a stesrh basis (typically one year).

Additionally, the WDE@QD administers an NCore station as part of the national network to evaluate
longterm trends in air quality. The IMS are independently operated stations that meet the requirements
of their permits. Although WDERQD has oversight gwority for the permitrequired monitoring
networks,the IMSoperateasindependentPrimaryQualityAssurancérganizationgPQAQOs) under

separate AQD and EPA approved QARRBROVE monitoring stations are also independently operated,
where AQD funds theperations and analysis through EPA Grants.

TheWDEQAQDiscommittedto qualityandthe implementationof the proceduresandpracticesfound 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 axlexpected. 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 castdime QC
system includes the operational techniques and activities that are used to fulfill requirements for quality.

Qualitycontrolislargelyimplementedthroughthe QAPRandthe StandardOperatingProcedures (SOPS).
Eachnstrumentin the variousmonitoringprogramshasuniquerequirements statutory standardsand
supportequipmentthat mustbe in placein orderfor the instrumentationto 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 WDRAQD programs.

Implementation of the WDE®QD monitoring program requires an investment by the entire
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management team all the way to the Air Pollution Monitoring Program Manager. \AAIHD)

management recognizes and accepts this responsibility to identify the QA requirements that will meet the
needsandexpectationsof the monitoringprogram.Anyworthwhile monitoring programfocuseson

preventing quality problems.

Sincethe WDEQAQDhasan overarchingQualityManagement®lan(QMP)in place,thisandall QAPPs will
be mandated by the WDEAQD 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, implementingsessing, and reporting activities involving
environmental data operations.

The following subsections describe the project participants and roles and responsibilities of each
participant.Figurel, whichisin the lastportion of this section,illustratesthat managemenstructure.

4.1 Air Pollutant Monitoring Program Manager

The APMP Manager has overall responsibility for managing the AQD according teAQDE®licy. The
direct responsibility for assuring data quality rests with line management. Ultimately, the APMP Manager
isresponsiblefor establishingQApolicyandfor resolvingQAissuesdentified throughthe QAprogram.

Major QArelatedresponsibilitief the APMPManagerinclude:

Participatingn the budgetandplanningprocesses.

Assuringhat the WDEQAQDdevelopsandmaintainsa currentandgermaneguality system.
Assuringhat the WDEGAQDdevelopsandmaintainscurrent QAPPSs.

Assuringadherenceo the QAdocumentsby staffand,whereappropriate,other extramural
cooperators establishing policies to ensure that QA requirements are incorporated in all
environmental data operations.

Maintaininganactiveline of communicationwith the APMPSupervisorQACoordinatorand
Project Managers conducting management systems reviews.

TheWDEQAQDAPMPManagerdelegateghe responsibilityof QAdevelopmentandimplementationin
accordance with WDE@QD policies. Oversight of the WDBEQD's QA program is delegated to the
Quiality Assurance Coordinator.

4.2  Air PollutantMonitoring ProgramSupervisor

TheWDEQAQDAPMPSupervisoisthe delegatednanagerof the routine monitoringprogramswhich
includes the QA/QC activities that are implemented as part of normal data collection activities.

Responsibilitiesf the APMPSupervisomclude:

Communicatingvith EPAProjectOfficersandQAPersonnetegardingsamplingandquality
assurance activities.

UnderstandingePAmonitoringand QAregulationsandguidanceo ensuresubordinates
understand and follow the regulations and guidance.

Understandinghe WDEGQAQD'sQApolicyandensuringsubordinatesdo aswell.
Understandin@ndensuringadherencedo the QAPP.
Reviewingcquisitionpackagegcontracts grants,cooperativeagreementsandinteragency
agreements) to determine the necessary QA requirements.
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Developindhudgetsandprovidingprogramcostsnecessaryor EPAallocationactivities.
Ensuringhat all personneinvolvedin environmentaldatacollectionhaveacces$o anytraining
or QAinformation neededto be knowledgeablen QArequirements protocols,andtechnology.
Certifyingto EPAhat dataaretrue, correct,andreportedto EPAper Title 40 Codeof Federal
Regulations (CFR) Part 58.15

4.3 Quality AssuranceCoordinator

The QACoordinatoristhe delegatedmanagerof the WDEQAQD'QAProgram.The QACoordinatorhas

direct access to the Administrator, APMP Manager and APMP Supervisor on all matters pertaining to QA.
TheQA/ 2 2 NXR A nffain fegpohiElkilityis QAoversightandensuringthat all personnelunderstand the
WDEGQAQD'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. Responsitalitokes

DevelopingandinterpretingWDEQAQDQApolicyandrevisingit asnecessary.

Developinga QAAnnualReportfor the Administrator.

AssistingMlonitoring Specialisteind ProjectManagerdn developingQAdocumentationandin
providing answers to technical questions.

Ensuring that all personnel involved in environmental data operations have access to any
trainingor QAinformationneededto be knowledgeablén QArequirements protocols,and
technology.

Ensuringhat environmentaldataoperationsare coveredby appropriateQAplanning
documentation (e.g., QAPPs, data quality objectives, etc.).

Ensuringhat reviews,assessmentgerformanceevaluationsandauditsare schedulecand
completed and, if needed, conducting or participating in QA activities.

Trackinghe QA/QCstatusof all programs.

Recommendingequired managemenievel correctiveactions.

Servingasthe program'sQAliaisonwith EPARegionalQAManagersor QAOfficersandthe
Regional Project Officer.

UploadsQualityAssurancelatato 9 t ! AQ&ystem.

TheQACoordinatorhasthe authority to carryout theseresponsibilitiesandto bringto 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 ProjectManager

ProjectManagersareresponsiblgor projectcoordination;oversightof contractoractivities; maintaining
the official, approved QAPP; and QAPP distribution. Responsibilities include:

Ensuringhe day-to-dayoperationandupkeepof allmonitorsare maintained.
Overseeinglataprocessingreporting,andassuringdatacollectionare performedin atimely
fashion.

Understandindg=PAmonitoring, QAregulationsandguidance andensuringcontractors,
Monitoring Specialist and Site Operators understand and follow those standards.
UnderstandingVDEQAQDQApolicyandensuringsubordinatesinderstandandfollow the
policy.

Understanding@ndensuringadherenceo the QAPRasit relatesto programsupportactivities.
Participatingn the developmentof dataquality requirementswith the appropriateQAstaff.
Writing andmodifyingQAPP&nd SOPs.
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Verifyingthat all requiredQAactivitieswere performed,andquality standardsveremet as
required in the QAPP.

4.5 Monitoring Specialist

Thefield personnel gither WDEGAQDor contractor,areresponsibleor carryingout requiredtasksand
ensuringthe dataquality resultsof the tasksby adheringto the guidance angrotocolsspecifiedby the
QAPP and SOPs for the field activities. Responsibilities include:

ChangePMfilters (gravimetricandspeciationon the filter-basedinstruments(weeklyor as
needed).

Participatingn the implementationof standardsaslaid out inthe QAPP.
Keepingup-to-datein trainingandcertificationactivities.

Verifyingthat all requiredQAactivitiesare performed,andquality standardsaremet (as
required by the QAPP).

Followingmanufacturerspecificationgor anyequipmentused.

Documenting deviationBom establishedorocedures andanethods.
Thoroughlydocumentandkeepall routine maintenanceactivitiesperformedat the stationsall
problems and report corrective actions to the Site Operator and Project Manager.
Preparinganddeliveringreportsto the ProjectManager.
Reviewinglataandassessingndreportingon dataquality.

4.6 SiteOperator

For the Particulate Matter network, the Site Operators visit the monitoring station once a month. The Site
Operatorgole isto dothe routine maintenanceon the monitoringstationandinstrumentation. For the
purposeof this PMQAPPeither WDEQAQDSpecialist®r contractorscanperformthe dutiesof Site

Operator. Responsibilities include:

Changdé>Mfilters (gravimetricandspeciationnthe filter-basedinstruments(weeklyor as
needed).

Performunexpectedaskssuchasrun amanualcalibration(if necessargfter arepair).
Replaceslectronicor pneumaticcomponentsat the directionof aMonitoring Specialist.
Reportingall problemsandcorrectiveactionsto the Contractor Monitoring Specialisbr Project
Manager.

Thoroughlydocumentsall activitiesperformedat a stationandreportsactivitiesandresultsto
Project Manager.

Reviewinglataandassessingndreportingon dataquality.

4.7 DataManager

TheDataManagerreportsto the APMPManagerandisin chargeof the WyVisNetvebsiteandthe
AirVision data management system, which runs WyVisNet. Responsibilities include:

TheDataManagerisin chargeof uploadingdatato 9 t ! AR@QualitySystem(AQS)whichis the
National database for all air pollution and meteorological data.

Ensureglataare movedto/from the IMPACBystem AirVision andshareddrivesper our WDEQ
Records Management Plan.

Performsdataquerieswithin the centraldatabaseén Cheyenndneadquarters.

Workswith the vendorsthat supplyandmaintainthe WyVisNesoftwaresystem.
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Performsdataanalysessdescribedn Section22 and23 of this QAPP.
ProgramdairVisiorto producemonthlyandquarterlyreportsfor projectmanagerreview.

Please note that an annual review of the QAPP will be performed and, if no changes are needed, the
WDEGQAQDwill documentthat no changesvere necessarylf changesrerequired,revisedpageswith the
revisions will be inserted/changed, revisions will be tracked, and a new revision number will be assigned

to the document.

4.8 DataValidator

ForAQDoperatedPM stations,the DataValidatorisresponsibldor datavalidationandreporting. The
validator may hold other duties in th®PMP bumay not be the Specialist or Project Manager of the PM
station that produces the data they are validating.

TheDataValidatorperformsdailyvalidation(on businesslays)of AQDoperatingstationsin the
AirVision software.

w TheDataValidatorcommunicatesvith the ProjectManagerandMonitoring Specialistf the
data shows an operational issue at a monitor.

Figurel, onthe nextpage illustratesthe organizatiorstructurefor the WDEQAQD Foralist of
project participants, please see Appendix B.
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Administrator
CEMS/SLAMS . . . .
Coordinator Air Pollution Monitoring Program Manager QA Coordinator
Air Pollution Monitoring Program Supervisor
Project Project Manager /
Manager/Exceptional Project Manager Data Manager Project Manager Mobile Gaseous
Events Analyst Manager

Monitoring Specialists

Site Operators

Contract Laboratory
Contractors

Figurel. WDEGAQD Organizational Chart
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5.0 ProblemDefinition/Background

This QAPP pertains strictly to the collection and analysis of Particulate Matter (PM) operated by the
WDEQAQD and its contractors and details the methodologies to establish precise and accurate
measurements at the stations that are operated within thet&taegardless of the type of monitoring

that is performedThe objective of the PM monitoringetwork is to provide the necessary information

for developing a representative air quality data set capable of determining whether the National and
State of Wyaming 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 qualityandensurecomplianceo air quality standardsandmaybe usedfor nationalhealth

assessments, model evaluations, and comparison with other ambient air monitoring data.

Historicallyjn July1997,EPAcompletedits reviewof evidenceon exposureto ambientfine particulates

and revised the Particulate Matteraerodynamic range of less than 10 microRd{o) NationalAmbient

Air Quality Standard (NAAQS) by creating aRrodynamic range of less than 2.5 microns {VEPA
determined that the NAAQS would continue to focus o but also determined that the fine and
coarse fractions of PMshould be considered separately. In 2006, EPA revised the NAAQS for PM with
the final standards addressing two (2) categories of PM emissiong:aRil PM s.

The procedures outlined in this QAPP have been developed to meet the goals and objectives of the
WDEQAQDPMmonitoringnetwork. Revisionso the QAPRare made,asnecessaryto reflectchanges 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.

Thebackgroundandrationalefor the implementationof the PMx sand PIVkg ambientair monitoring
network can be found in the Federal Registém general, some of the findings are listed below:
0 Thecharacteristicssourcesandpotentialhealtheffectsof largeror "coarse"particles(from 2.5
to 10 micrometers in diameter) and smaller or “fine" particles (smaller th&micrometers in
diameter) are very different.
0 Coarsearticlescomefrom sourcessuchaswindblowndustfrom the desertor agricultural
fields and dust kicked up on unpaved roads from vehicle traffic.
0 Fine particlegi.e.,PM.s) are generally emittedrom activitiessuchasindustrialandresidential
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 combustionactivitiesandthen becomeparticlesasaresultof chemicatransformationsin
the air.
Health effectdrom PM inhalation include prematuideath and increased hospital admissions
andemergencyroom visits(primarily amonghe elderly andindividualswith cardiopulmonary
disease); increased respiratory symptoms and disease (among children and individuals with
cardiopulmonanydiseasesuchasasthma);decreasedungfunction (particularlyin childrenand
individuals with asthma); and alterations in lung tissue and structure and in respiratory tract
defense mechanisms.

(@]

Accordingo the WDEQAQDANNualNetworkPlart, the WDEQAQDmonitorsfor PMyoandPM sat
numerousstationsin Wyoming.Pleasenote that this QAPRonly coversWDEQAQDmonitoredPM:the
continuous Beta Attenuation Monitors (BAMSs), the filter based Federal Reference Method (FRM) and the
Chemical Speciation Network (C$iKgr-basedinstruments. It should be noted that the BAM is a Federal
EquivalenMethod (FEM)Fromthe 24-hourly readingsdailyvaluesare estimated.Thesedaily averages

are ranked throughout the calendar year. The CSN samplers are neither FRM nor FEM instruments. The
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CSN samplers collect samples that are sent to a laboratory for chespamhtion to provide data that
can be used for source apportionment.

5.1 Nationaland Stateof WyomingAir Quality Standards

The national primary ansecondary ambient agjuality standardor PMigis 150micrograms pecubic
meter (ug/n?) 24-hour averagedoncentration measured in ambient air. The primary ambientjaality
standardfor PM sis 9.0 pg/m?® annualarithmeticmeanconcentrationmeasuredn ambientair and 35
ug/m? 24-hour averagedoncentration measured in ambient air.

Tocomplywith the 24-hour PMioNAAQSa monitor mayonly haveone exceedancéa24-hour average
concentrationgreater than150ug/m?®) per yeaion averageover athree-yearperiod. A designalueof
zero(0)means the station has not recorded any values over 150 fidiming the threeyear period.
Wyomingalsohasanambientair quality standardfor PMho in its Stateregulations Compliancewith the
annual Wyoming Ambient Air Quality Standards (WAAQS) is determined by theytaeaverage of the
annual mean. The thregear average of the mean must be below 50 pg/m

Forstationsthat monitor PM, 5, the primaryannualNAAQ&nd WAAQSs attainedwhenthe three-year
average does not exceer0 pug/m’. The 24nour PMesNAAQS and WAAQS is 35 pg/@ompliancevith
this standard is determined from they&ar average of the 98th percentile concentration.

The WDE® v 5 Q& PMiz\bLBoykiuses a combination of Thermo Scientific Partisol 2000i FRM
monitors (Partisol), Met One BAM models 1020 4682 FEM analyzers, the Met One SuperSASS, and the
URG 3000NCSN instruments. The Partisol monitors are filiased, meaning that filters captufVb.s on

an EPA determined-ib-3-day schedule; those filters are then shipped to a laboratory twbighed; data

from thesemonitorscannot besharedon a nearreal timebasissince it cartake upto three 3) weeks to

get filter weight results. The Partisols in WBE@ 5 Q& y S ¢ 2 NJ -AQIBNjodiabridSpetialist 5 9 v
or WDEGQAQDOperatorto collectfilters andto visitthe stationsonceamonthto 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 -agadime

basis. The BAMs in WDEQ/ 5 Q& b Syiirég 2 WOEQRIS Site Operator, WDESQDMonitoring
Specialisbr ContractorMonitoring Specialisto perform amonthly maintenancevisit. The Met One Sass

and URG 3000N are filter based instruments and require either a WNOHISIte Operatar WDEGAQD
Monitoring Specialist$o collectfilters anda WDEGAQDMonitoring Specialist to visit the stations once a
month to perform required maintenance.

Figure2 and Figure3 belowillustrate the WDEEAQDpast andcurrent PMmonitoringstations.As shown
in themaps,the PMair monitoringnetwork coversthe entire state.It shouldbe noted that not everysite
measures continuous PM, filtdrased monitors or CSN instruments.
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5.2 SupportingDocumentation

Theinformation collectedfor thismonitoringprogramwill meetrequirements asfoundin the following

documents:
0

National Ambient Air Quality Standardls.

40 CFRPart58 AppendixA, QualityAssurancdrequirementgor Monitors Usedin Evaluation®f

9 t !QaalityAssurancédandboolfor Air PollutionMeasurementSystemsyolumell: Ambient

Air Quality Monitoring Program, ER&4/B-17-001, January 2017.

Quality Assurance Guidance Document Quality Assurance ProjecPRlayChemical

SpeciatiorSamplingat TrendsNCore Supplementaand TribalSitesEPA454/B-12-003 June

U.SEPA(1997a)NationalAmbientAir QualityStandardor ParticulateMatter ¢ FinalRule40

CFR Part 50. Federal Register 62(138): 388560. July 18, 2011.

0
0
2012
0
0
Chapter 2 Ambient Standards
0 WDEQAQDANNualNetworkPlan 20257

WyomingDepartmentof EnvironmentaQualityAir QualityDivisionStandardsand Regulations

The guidance presented in the above listed documents and to be followed for this monitoring program
areintendedto ensurethat dataandtechnicalinformationmeasuredaredocumentedand of appropriate
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guality and usability.
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6.0 ProjectTaskDescription
6.1 ParticulateMatter Measurements.

Theanalyticalprinciplesfor PMsamplersaretwofold: betaattenuationandgravimetricanalysisf 26 or 47
mm filters.

BAMtechnologyis basedon the differencebetweenthe substratesamplingapethat hasno PM (blank)
and after PM has deposited onto the tape. At the beginning of each sample hour, a smalltdrbon
source emits a constant source of highergy beta rays through a spot of clean filter tape. These beta
rays are detected and counted by a sensitigmsllation detector to determine a zero reading
(backgroundr blank).TheBAM then advancethis spotof tape to the sampl&ozzle, whereavacuum
pump pulls a measured and controlled amount of outside air through the filter tape, loading it with
ambient dustAt the endof the samplehour, this dustspot isplacedbackbetweenthe betasource and
the detector,thereby causingttenuationof the betasignalwhichisusedto determinethe massof the
particulate matter on the filter tape. This mass is used to calculate the volumetric concentration of
particulate matter in ambient air. F&Mo samplers, thanlets are size selective inlets (SSlIs) that separate
out PM that igen (10) microns and smaller. For the continudBbk ssampler, an additional very sharp
cut cyclone (VSCQC) is installed after the SSI and removes the portionRMag minusPM. s, which is
known as thedPMcearse portion of the PM.

Thegravimetricand speciatiormethodsutilizethe differencein filter weightbeforethe samplercollects
PM and after it has collected PM. Some of Bié: s samplers (Thermo 2000VietOne ESEQand URG
3000N) have SSil inlets and cyclonic separator Us&azctively separateM: sfrom the restof the PMg.
However, the Met One SuperSASS speciation sampler only has mdgadtithus removes all PM
above thePM; s size.

6.2 SamplingFrequency

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 WDEQAQDstaff and contractorson a definedinterval. Thefilter basedFRMinstruments (Thermo

Scientific 2000and MetOne ESEQ, are operated on a-h-3-day schedule. The CSN instruments (Met

One SuperSASS and URG 3000N) are operated orBadayischedule.

6.3 ProjectSchedule

Personnel working on this project are fully qualified, trained, and capable of performing their assigned
duties. Work scheduldacludedaily data review; quarterly and serannual air quality and
meteorologicabquipmentcalibrationsyespectivelyguarterlydatasummarieswvithin sixty 60) daysof

guarter completion; annual reports withininety ©0) days of year completion; secondary review of
quarterly reports, and maintenance and corrective action.

6.4 ProjectReports

Table2 presentsthe reportsthat will be producedaspart of this project.
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Table2. Project Reports
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7.0 Quality Objectivesand Criteriafor Measurementof Data

Thissectiondiscussethe DataQualityObjectivegDQOs)MeasuremeniQualityObjectivegMQOs), and
Data Quality Indicators (DQIs) that are mandatory for all monitoring programs.

Generallythe DQOs for any program are created by the stakeholddrs.DQ(rocesds asevenstep

decision tree that allows the stakeholders for the WBDAQD 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
andTribalgovernmentghat arerequiredto collectdataon behalfof the EPAPleasenote that it is outside

the scope of this document to discuss whether or not the State of Wyoming, or parts of thea®in
attainment. That distinction is discussed in the WBEQD Annual Network PlarPlease refer to that
document for the discussion of attainment for PM.

As mentioned, the DQO is a sev&rp process that takes the form of a discussion of the important
aspectof the program.It isencouragedand usefulthat the DQOprocesde performedfrom time to time
to ensure that the objectives are clear and concise.

7.1 TheDQO Process

On August 12, 2020, the WDE@D met to discuss the DQOs for the programs and define the objectives.
Table3 belowoutlinesthe discussiorandthe outputsof the DQOprocesdn eachstep.

In order forthe 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
uncertaintyiswithin the rangeprescribedoy the DQOsMQOscanbe definedin termsof the following

DQlIs: precision, bias, representativeness; detectability; completeness; and comparability.

Table3. DQO Process Wrigp
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7.2 DataQuality Indicators

TheDQlsareasetof indicatorsthat canbe easilymeasuredForinstance precisionandbiascanbe
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.

Hereisadiscussiormf eachDQI:

0 Precision ameasureof agreementamongrepeatedmeasurement®f the sameproperty under
identical,or substantiallysimilar,conditions.Thisisthe randomcomponentof error. Precisions
estimated by a statistical technique typically using a derivation of the standard deviation.
Precisiorisdeterminedbasedon measurement uncertainty agefinedas10 percent coefficient
of variation (CV) for total precision based on comparison of thed#4 PM samplers (both
continuousandfilter based)that are collocatedat the samelocationor a checkof total flow rate.

0 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.Biasis determinedby usingthe paireddataandis measuredas+/- 10 percentfor 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 WATHDwill 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 3ddiGiNe 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%.

o] 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.
Thisis performedby analyzinghe blanktape of the BAMinstrumentandfield blanksthat travel
with the samples from and to the analytical laboratory.

o] 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
completenessequirementsare generally75%of all possiblesamplesn a giventime frame.

0 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 collectionof PMy and PM, sdata. Themethodologyusedisto drawthe air sampleghrough
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.

0 Representativenessthis DQIldealswith whetheror not the locationof the PMinstrument
represents the type of monitoring that is necessaine., whether the station is sited
appropriately for the objective. This is further discussed in Section 7.3 below.

o] Accuracy ameasureof the overallagreementof ameasuremento aknownvalue,includinga
combination of random error (precision) and systematic error (bias) components of sampling.

7.3 Representativenessf the ParticulateMatter Measurements

Site selection and probe placement followed guidelines from the following EPA documents to ensure that
measurementsare representativeof meteorologicahndair quality monitoringconditionsnearthe
monitoring stations:

~

0 9t !QadityAssurancélandboolkfor Air PollutionMeasurementSystemsyolumell: Ambient
Air Quality Monitoring Program, ERI84/B-17-001, January 20%7

0 40CFR8,AppendicesAandE® 2,

Thesitesthat were selectedto housethe PMinstrumentswere selectedto be asrepresentativeas
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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Table4. DQIs for Pk} Beta Attenuation Monitors
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Table5. DQIs for PMs Beta Attenuation Monitors
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Table6. DQIs for PMs Filter Based Methods
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8.0 SpecialTraining/Certifications

Personnehssignedo the APMPwill meetthe educationalwork experienceresponsibility andtraining

requirements for their positions. Records parsonnel qualifications anaining will be maintained in

personnel files and will be accessible for review during audit activities. All VVAQIBstaff will follow the

WDEQ v5 !tatQad GNIAYAY3 LIXIY YR LINPDGARS LINRPLISN R2

Adequate education and training are integral to any monitoring program that strives for reliable and
comparabledata.lt isrecommendedhat monitoringorganizationsnaintainsomerequirementsfor air
personnelqualifications(combinationof educationand experience)Trainingisaimedat increasinghe
effectiveness of employees and their organization.

Aspart of aQAprogram,the proceduresshouldincludeinformationon:

0 Personnegualifications generalandposition-specific
0 Trainingrequirements- by position
0 Frequencyf training

Appropriate training is available employees supporting the APMP, commensurate whitkir duties.
Such training may consist of classroom lectures, workshopspaséd courses, teleconferences, and
vendorprovided andon-the-job training. Training alsimcludes appropriate reading materials, suhthe
CFREPAguidance documentgndthe monitoring2 NB | Y A QAPRsin@S0Rsib nameafew.

EPA encourageasnonitoringorganizationgo maintaindocumentationthat details thetrainingprovided 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. Thesegrams include, but are not limited to, the National Performance
Audit Program (NPAP) and the Performance Evaluation Program (PEP). All personnel peafatitsimng
theseprojectsor programsare requiredto possessnandatorytrainingor acurrent certificationissuedby

the EPAoffice responsibldor the monitoringprogram. Over thgears, a number ofourses have been
developed for personnel involved with ambient air monitoring and quality assurance aspects.

FormalQA/QQrainingisofferedthroughthe followingorganizations:

Air Knowledgehttps://www.airknowledge.gov

Air & WasteManagementAssociatiofAWMA):https.//www.awma.org
AmericanSocietyfor Quality(ASQ)https.//www.asq.org

EPAQuality Staff: https://www.epa.gov/quality
EPARegionaDffices:https://www.epa.gov/aboutepal/regionabnd-geographieoffices
EPAAMbientMonitoring TechnologynformationCenter(AMTICYechnologyl ransfer
Network: https://www.epa.gov/amtic

O¢ O¢ O¢ O¢ O«

O«

WDEGQAQD will add manufacturgsrovided training to the equipment purchase cost as budget allows.
Personswith experiencen the subjectmatter describedn the coursesvould selectcoursesaccordingo
their appropriateexperiencdevel.Coursesiot includedin the coresequencevould 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 DocumentsandRecords

The WDEEAQD is committed to fully documenting all activities related to data collection, analysis,
validation,andreporting. Table7 containsa list of the recordsmaintainedby the APMP Theserecords can

be electronic, bound in notebooks, and/or forms that are used for specific applications. Electronic records

will be storedaccordingo the APMP RecorddanagementPlan. Alcontinuous BAM data are backed up

RFAfe YR GKS ySGg2N]l & FNB o6 O1 dzLJ LISNI O2 gyl NI OG 2 N.
PaceAnalytical/InterMountain Laboratory.Thislaboratoryanalyseshe PMesfilters 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 CaliforgiaiDQuility

Research Center (UGIRC). These two (2poratories have their own independent QA/QC

documentation. Their QAPPs and SOPs are available upon request.

Other detailson WDEQAQD records;entraldatabaseandstation contractorserverdisastemrecovery
planscanbe foundin the Monitoring SectionRecorddVlanagementlan.Hardcopyfield logbooksare
stored in the WDE@QD Cheyenne office five ©) years.

Table7. Documentation and Reports
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All monitoring data, reports and program documentation will be retained by WBQ for a minimum
of five (5)years. The WDEBQD will review and approve updates or changes to the QAPP given updates
in the Records Management Plan.
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SectionB.DataGenerationand Acquisition
10.0  Network Description

Forthe list of currentlocationsof the ParticulateMatter Monitoring Network, pleaseseeAppendixB,
Instrument Locations.
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11.0 SamplingMethod

Thissectiongivesbrief detailson how eachtype of PM samplerandanalyzelin the WDEGAQDnetwork
operates.

11.1 ContinuousP Mo (BAM)

The Met One BAM020 instrument models have been designated by EPA, in accordance with BaiCFR
53, an equivalent method for measuring concentrations of particulate matt®h\asin the ambient air

using the Size Selective Inlet (S8 concentrations are automatically measured and recorded using
beta ray attenuation. At the beginning of each sample hour, a sifat&bon14) element emits a

constant source of highnergy 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 advancethis 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 soutéha detector, thereby causing

an attenuation of the beta ray signal which is used to calculate the volumetric concentrativigin

ambient air. The BAM carries a US EPA designation of Q®8122.

11.2 ContinuousPM..5(BAM)

In addition to the SSl inlet, the Met One BAII20/1022 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
equivalentmethodfor measuringconcentrationsof particulatematter asPM: sin the ambient airPM: s
concentrations are automatically measured and recorded using beta ray attenuation. At the beginning of
each sample hour, a smafl*@lement emits a constant source of highergy electrons (known as beta
rays) through a spot of clean filter tape. These beta rays are detected and counted by a sensitive
scintillationdetectorto determinea zeroreading.TheBAM-1020/1022then advanceshis spot oftapeto

the samplenozzle where avacuumpump pullsa measuredand controlledamountof 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 raysitjohls
usedto determinethe massof the particulatematter on the filter tape. Thismassis used to calculate the
volumetric concentration oPM. sin ambient air. The BAM 1020 carries a US EPA designation of EQPM
0308170. The BAM 1022 carries an US EPA designation of-EQEM09. Two(2) BAM1020 units can
additionally be operated together as an EPA designateg Riihus PM s (PMoarsg method with a US EPA
designation of EQPM709185.

11.3 Filter-BasedPM, sFRM
11.3.1 Thermo Scientific Partisol 2000i

AThermoScientifidPartisol2000iair samplersvith a SSendVSC@re FRMambientsamplerswvith an EPA
designation RFP®98117. The 2000i features enhanced communication capabilities ane tiemg
unattended operation. The 2000i provides reliable and quiet operation, low maintenance requirements
and a singlection filter exchange mechanism fordatl convenience. Generally, t2800i PMs

samplers are operated on aifd-3-day schedule. However, two (2) of the samplers at the Cheyenne NCore
station are operated on a-ih-6 or %in-12 day schedule depending on the type of monitoring required.
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11.3.2 MetOne ESEQ

A MetOne ESEQ sampler withn SSI and VS@Can FRM ambient sampler with an EPA designation-RFPS
0717-245. The MetOnenodel ESEWQ FRM is a programmable meltent filter sampler designed to

meet USEPA specifications for the determination of d&lyk s concentrations. The-BEGFRM employs

a supply magazine containing upgixteen {6) pre-weighed 47 mm sample filter discs which will be
automatically exchanged by sampler.

114 Filter-BasedPM. s(SpeciatedAerosolMeasurements)

' aSd hyS {dzZLISNI ! {{ aLISOAIFGAZ2Y &l YL SNJ Aa o6SAy3a 2
collect sulfate, nitrate, and other ions and Pihass and trace metals. The SuperSASS is anchigimel,

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 cdais are designed to accommodate denuders and one (lyor t

(2) filters for sampling of servolatile species and for collection of gases such as nitric acid, ammonia, and
formic acid. Filtebased PMs& LISOA 6 SR | SNR a2t YSIFaAdz2NBYSy dia- | NB Yl
3-day sampling schedule.

11.4.1 Filter-BasedPM..s(Carbon)

The URG 3000N, being operated at the NCore site, is designed to sample for organic and elemental
carbonfoundin ambientPM.s. The measuremenif ambientcarbonspecies isnimportant partof the

9t 'GSME. The URG 3000N has been designed for the USEPA to achieve comparable dateastitbrthe
measurements of the Interagency Monitoring of Protected Visual Environments (IMPROMERRN

module. PMsis collected on quartz filters. These filters are analyzed for organic and elemental carbon

using Thermal Optic Reflective (TOR) analysis method. Please note thdud#eet PMs speciated

FSNR&az2t al YL Sa | NB YI RSn3dgy sampliogshidedulg.0S A K GKS 9

11.5 Particulate Matter Samplers

Foralist of the currentinstrumentsandtheir locationsutilizedthroughoutthe monitoringnetwork, please
see Appendix B, Instrument Locations and Types of Instruments.

11.6 SupportMonitoring Equipment

This section summarizes the PM instrumentation used in the WBER PM network. The operating
rangesfor the sensorsandmonitorseasilybracketshe rangeof environmentalconditionsexpectedat the

site. Theequipmentmanufacturerandmodelnumbersare discussedn the followingsectionsThe PM

SOPs detail the calibration and operation of the equipm&se Appendix A for theur (4 SOPs: Beta
Attenuation Monitor, Chemical Speciation Network (SuperSass and URG 3000N), Thermo Scientific Inc.,
Partisol 2000i Sampleand MetOne ESEQ sampler

11.7 DataAcquisitionSystem
Instantaneous data from the BAM instruments are transferred to the DAS on an hourly basis at contractor

operatedSPMstations. TheDASs a selfcontainedboxwith the ability to measureand controlelectronics
andcommunicatewith on-site computersor remote systemsDatais generally stored in a table format.
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11.8 Telecommunications

Telecommunicatioservicesare usedfor high-speedremote communicatiorto all on-site equipment,
including the DAS. Additionally, each instrumenisite is configured with a unique IP address for remote
maintenance anaontrol purposesThe gateway haall of the firewall protectionandrouting DAS, and
battery backup equipment.

11.9 Shelter Temperature

The BAM 1020 instruments reside inside of the shelters whileeiffield, allother PM instruments are
operated outside. Only the inlets for the BAM 1020 models are outside of the shelter. The shelter
temperatureismaintainedby a heating,ventilating,air conditioning(HVAC}ystem.Thetemperatureis
controlled by a thermostat located within the shelter. The shelter temperature is set betwe&8020 at
and monitored, however, there is no temperature dependence criteria in the equivatisgnation.

11.10 SamplerSupport

In most casesthe samplers eitheare situatedon a platform or deck. Irsome instanceghe samplers are
mounted on the roof of the monitoring shelter. The important factor for the placement of the samiplers
that they are mountedin accordancevith 40 CFRPart58, AppendixE. Whenthe samplers are collocated,
they must be at leasbine (1) meter apart. Figure4 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 platformFigureb and Figure6 illustrate the BAM 1020 instruments that are mounted
inside of the shelter and thBMiy and PM: sinlets extend through the roof and are at least one meter
above the roof.
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Figure4. The PM Samplers on the Roof and Sampling Platform
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BAM 1020 Inlet

Sampling Inlet

11.11 StandardOperatingProcedures

SOP#$avebeendevelopedo provideinstructionsto the Monitoring Specialistend SiteOperators

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 caiopa to this QAPP. The identificati@ause,
andcorrectiveactionfor conditionsadverseto qualitywill be documentedon the CorrectiveActionReport

form (SOP)Followup actionwill be takenby the ProjectManagerto verify the corrective action was

taken. As mentioned in Section 11.7, the PM SOPs detail the calibaatimperationof the equipment.
SeeAppendixAfor three SOPsBetaAttenuation Monitor, Chemical Spectdamplers, and Partisol, and
MetOne ESEQBOPs. Appendixdovers AQD specific Data Handling SOPs for use with the AQD operated
SLAMS stationgContractor data handling procedures are dictated by contracts and tiered contractor
specific quality practices.
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12.0 SampleHandlingand Custody

The MetOnel020and1022 BAM instrumentsollectambientair sampleghrougha SSinlet andan
aluminumdowntubeto the instrument. Theinstrument'sflow rate of 16.7liters/minute ensureghat 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 analydés
requiredto be twenty (20) secondsor less(recommendeden (10) secondwr less).BiMonthly, the filter

tape upon which the PM is deposited is removed and replaced.

The Thermo 2000MetOne ESEQURG 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 arevgighed and post
weighed by a contract laboratory, Pace Analytical. The filters are shipped to the Mogigpecialists

who install, progranthe samplersyemovethe filters andshipthem backto the laboratoryfor analysisn
Sheridan, Wyoming. The CSN samplers (URG 3000N and Supetia&3FM onto quartz, Teflon, and
nylon filters. These filters are received from and shipped to the-QRC for analysis in Davis, California.
Samplehandlingandcustodyare discussedn detailinthe WDEQ v 5 Thé&mo2000iandCSNSOPs.
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13.0 AnalyticalMethod

TheMet OneBAM-1020hasthe USEP Aquivalencydesignatiorfor PMioasEQPM0798122andEQPM

0308170 forPM:s. Thereis notcurrently a FEM fothe MetOneBAM-1022 tomeasureP Mg, however,

the BAM 1022 has the USEPA equivalency designati¢dtivi s as EQPM.013209.The Thermo Model
2000i PartisoPM: ssamplers have an EPA Federal Reference designation cDRG®EL7.

Gravimetricanalysiswill be performedon the filter samplesrom the ThermoPartisol2000iand MetOne E
SEGamplerdhy a subcontracted analytical laboratory. Samples from the SuperSass and URG 3000N will
be analyzed by an EPA contracted analytical laboratory to qudtiiy mass constituents.

Asmentionedin Section9, the gravimetricandchemicakpeciationanalysesre performedby two
laboratories, UCEAQRC and the Pace Analytical/IML laboratories. The analytical methodologies are
detailedin their QA/QC qualitglocumentation.Both laboratoriesmustadhereto EPA National quality
specifications as outlined within their quality documentation. The laboratory quality documents are
available upon request. Please contact the appropriate personnel list€adklel in Section 3 of this
QAPP.
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14.0 Quality ControlRequirements
Thissectiondescribeghe routine quality control procedureausedfor the ParticulateMatter monitoring
program. All procedures have been specifically designed to provide the appropriate QC measures and

ensurethat validdatarecoverymeetsor exceedgshe WDEQAQDdatarecoveryobjectiveof 90 percent
per quarter for Particulate Matter monitoring.

Theair qualitymonitoringprogramwill follow the QCguidelinesasstatedin the followingdocuments:

0 40CFRs8,AppendixAandE?°.
0 9t !QaaityAssurancédandboolfor Air PollutionMeasurementSystemsyolumell:
Ambient Air Quality Monitoring Program, January 2017
14.1 Instrument/EquipmentCalibrationand Frequency

PleaseseeTable4, Table5, Table8, andTable9 for the criticalcriteria, calibrationandaudit requirements
and frequencies for Particulate Matter instruments.

14.2 Visuallnspectionof Equipment

The Site Operator or Monitoring Specialist visits the site at least once per month to check that the
analyzersareoperationalandrecordingconcentrationgypicalfor the environment.At thistime, the Site
Operator will inspect the shelter temperature and adjust the thermostat, if necessary.

14.3 Remotelnterrogation of Monitoring Station and Inspectionof Data

The DA&t the monitoringstationswill be interrogateddaily viainternet connectiorto downloadand
procesghe data. Abnormaldatavaluesor problemswill be reported assoonaspossibleto 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
automatedoutlier program.Valueghat fall outsideof prescribedimits will be evaluatedby a qualified air
guality specialist, data manager or project manager and corrections to data will be documented.

14.4 EquipmentCalibration

Theequipmentrequiredto calibrateandverify the performanceof the PMinstrumentsconsistof 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-XAN@E@Nd its
contractorsmaintaina setof NISTiraceablestandardghat are calibratedor verified annuallyeither by
WDEGQAQD staff or contractorg.able9 on the subsequent page illustrates the verification checks
schedule and parameters that require the calibration of the instruments.
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Table8. PMy Instrument Verification and Validation Requirements
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Table9. PMsInstrumentVerification and Validation Requirements
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14.5 Flow, Temperatureand Pressure Verificatioand Calibration

Asillustratedin Table8 and Table9, numerousverificationchecksarerequired.Thepertinentreference

sections and their required action are also illustrated. The SOPs associated with the instruments discussed
in this QAPP detail the verification checks requiretidble9. Please reference these SOPs for further

details.
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15.0 Siteand EquipmentMaintenance

Manufacturer's recommendations for maintenance will be followed. Instrument manuals are available at
the site for referenceof preventiveandremedialmaintenanceproceduresPreventiveandcorrective
maintenance will be documented on the calibration forms completed immediately after any maintenance.
SeeSectionl6.3for equipmentmaintenance proceduresMaintenance othe individual instrumentss
detailedthe operationsmanualof eachinstrument. Pleasaefer to those documentgor detailed

maintenance instructionsBelow is some general §ble10) maintenance on the support equipment and
platforms for the Particulate Matter network.

Tablel0. Support Equipment Maintenance Activity

RecommendationMaintenance Activity Frequency
Monitoring shelterfloor cleaning Monthly or asneeded
Monitoring shelter trashremoval Asneeded

Monitoring shelter lighbulb replacement Asneeded
Heating/AGystem filterreplacement Asneeded
Platforminspection Annually
Platformrepair Asneeded
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16.0 InstrumentEquipmentTestingandInspection

16.1 AcceptanceTestingof Instrumentation and Equipmentintegration

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. ParticiNgdtier analyzers that fail to meet specifications will be
returned to the manufacturer. After installation, the analyzers are calibrated accotalihg SOPs.
Preventivemaintenancewill be conductedon aroutine basis asdescribedn the operations manuals that
accompanied the instruments upon delivery.

Toensurethat the monitorsare operatingproperly,semiannualperformanceevaluationsare conducted
by the WDEEAQD.

16.2 Site Surveillanceand System Check Procedures

At leastmonthly, the SiteOperatoror Monitoring Specialistvill visitthe monitoringstationto 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 logbeloigYBocumenting all

site activities conducted. These entries will include the date of the visit, reason for the visit, time weather
conditions,andthe maintenanceor calibrationactivitiesperformed.If changesare madeto the equipment

or configurationof the system thesechangeswill alsobe enteredin the sitelogbook.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 Manags 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 ractife situation.

16.3 Siteand EquipmentMaintenance

Manufacturer's recommendations for maintenance of the air quality analyzer is outlined below.
Instrumentinstructionmanualsare availablefor referenceof preventativeandremedialmaintenance
procedures. Preventive and corrective maintenance will be documented on the calibration forms
immediately after any maintenance. S€ablell for maintenance activities and frequencies for the
BAMSs.

Table1l. BAM 1020 & 1022 Recommended Maintenance Activities
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16.3.1 ContinuousPMipand PMz 5(BAM)

Annual calibration,or as neededpf the continuousPMo and PM:sMet OneBAM samplersonsistsof

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,
aleaktestisalsoperformed. TheBAMambienttemperatureand pressuresensorsaarecompared to

calibrated reference sensors during calibration. All calibration equipment will be traceable to NIST
standards. ContinuouBM, and PM; scalibration procedures are found in the SOP

16.3.2 Filter-BasedPM2.5 Thermdviodel 2000iand MetOne ESEQ

Quarterly calibration of thé&M. sfilter-based samplers consists of several procedures which include
measuringhe flow with acertifiedflow transferstandardandcalculatinghe deviationsfrom 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.

Tablel2lists the Maintenance Activities for the Thermo Partisol sampler.

Table12. Thermo 2000i Maintenance Activity
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Tablel3. Met One ESEQ Maintenance Activity
MaintenanceActivity \ Frequency
ESEQ
Leak Check Eachsitevisit, cleanasneeded.
Flow System check / audit Monthly
Clean PMscyclonic separator particle trap. (if use Monthly
Clean PMcyclonic separator particle trap. (if use Monthly
Check or set a redime clock. Monthly
Verify proper pump and box fan operation Monthly
Complete flow system calibration. Quarterly
Completely disassemble and cleanRMlet and
PMscyclone. 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 sSuperSAS&d URG3000N

The SuperSA3@s four flow lines. These same four lines are used by the second set of four sample canisters.
Allchannelsshouldbe within+0.67LPMor +10% othe reference standardl he temperature angressure

sensorwill be comparedto calibratedreferencesensorsduringcalibration.All calibrationequipment will be

traceable to NIST standards. PMbuperSassalibration procedures are found in the CSN SOP. The URG 3000N
sampler will be calibrated for ambient temperature, barometric pressure, and flow rate. A-fiuieé¢ flow

calibration is conducted on the URG 3000N samplers after a successful leak chieegrhpsrformed. The

FTt2¢g NI OGS OFfAONIGA2Y A& O2yRdzOGSR 08 AYaSNIAy3a |y
the downtube. The tubing is connected from the reference standard to the flow audit adapter to begin the

flow rate verifiation. The temperature and pressure sensors will be compared to calibrated reference sensors
during calibration. Pis URG calibration procedures are found in the CSN SOP.
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Tablel4lists the Maintenance Activities for the CSN samplers.

Tableld. SuperSASS and URG Maintenance Activity
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17.0 Inspection/Acceptancef Suppliesand Consumables

17.1 SpareParts

Spare parts for the continuous PM analyzers and fliesed sampler will be stored in the monitoring
shelterandwill be usedasneeded.Thesesparepartsinclude,but are not limited to, pumpre-build kits,
variousO-rings,andfilter tape. Anyadditionalpartsthat are not storedat the monitoringstationwill be
storedatthe WDE®D v5 | yR O2y iGN} OG2NEQ OSYydNXft 2LISNI GAY3

17.2 Inspection/Acceptance oSuppliesand Consumables

Spare parts will be purchased only from the instrumentation manufacturer by the Monitoring Specialists,
ProjectManagersor contractors.Partswill be inspectedby the ContractOperatoror 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.

Tl
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18.0 Non-DirectMeasurements

The data collected from the PM monitoring program are used for NAAQS and WAAQS nonattainment
decisionsgcompliancedispersiormodeling,and/or comparisorwith other ambientair monitoringdata.

The national primary ansecondary ambient aguality standardor PMio is 150micrograms pecubic
meter (ug/n?) 24-hour averageatoncentration measured in ambient air. The primary ambientjaality
standard for PMsA & b @ annualzhkthinetic mean concentration measured in ambient air and 35
> 3 B 24-hour averaged concentration measured in ambient air.

Tocomplywith the 24-hour PMio NAAQSa monitor mayonly haveone exceedancdéa24-hour average
concentrationgreater than150ug/m?®) per yeamon averageover athree-yearperiod. A designalueof
zero means the station has not recorded any values over 1503dunng the threeyear period.
Wyomingalsohasanambientair quality standardfor Py in its Stateregulations Compliancewith the
annual Wyoming Ambient Air Quality Standards (WAAQS) is determined by theytaeaverage of the
annual mean. The thregear average of the mean must be below 50 pg/m

Forstationsthat monitor PM: 5, the primaryannualNAAQ&nd WAAQSs attainedwhenthe three-year
average does not exceer0 pg/nm?. The 24hour PMesNAAQS and WAAQS is 35 pg/@omplianceavith
this standardis determinedfrom the three-yearaverageof the 98th percentileconcentration
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19.0 DataManagement

Thepropermanagemenbf all dataiscriticalto assuringhe quality and usabilityof the monitoring results.
As such, procedures habeenimplementedto ensure robust datacquisitionyvalidation, reduction,
reporting,andstorageof electronicdata. ContinuousPM datawill be retrievedfrom the monitoring site
daily via internet connection.

All electroniccalculationsandstatisticalanalyseswill be performedusingstandardsoftwarethat canbe
easilyverified.All projectdocumentation records,data,andreportswill be storedfor at leastfive years
following project completion. Data is stored on the WBDEQD network serversnce 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 comopied

final databasefor further analysisandreport preparation.Thefinal datais processed andrchivedonthe

O 2 vy (i NJordhé \&DEQ:&ntraldatabasesFormore detailspleasesee Sections 21 and 22.

191 DataRetrieval

Continuous PM data (i.e., from the BAM 1020 or 1022) is retrieved from the site by connecting the
instrumentto the DASandthen remotelytelemeteringto the centraldatabaseeitherthe O 2 y i NI Ol 2 NR &
2 5 9 v Naird@ontinuous PM data (i.e., filter based) data are created in the laboratofies.

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@mbined to create the data submitted to AQS. Recently, the WBGQ changed

over to the AirVisiomplatform, whichsupportsthe websiteknownasWyVisNet.Thisisa WDEQAQD

houseddata storagesystemthat isaccessibldy both the contractorsandWDEQAQDstaff. Forthe State

operated continuous SLAMS, the WBEQD data is housed in the AirVision system and the WBGD

staff perform validation on the data.

19.2 RawData

Rawdataare recordspotes,memorandaworksheetsor exactcopiesandarethe resultof original
observations anactivitiesof the monitoring projectRaw datdnclude datarom the DASanddata
entered directly into a system.

19.3 DataTransfer

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 badir 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 tA€QRCD
databasg DART)Thisdatabasdasaccessibl¢éo the WDEQAQDthroughusernameandpasswordaccess.

19.4 DASDataReview

Datareviewis performedby the Monitoring Specialistend SiteOperators. Thedatareviewincludes
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 DataValidation

Datavalidationensuregshat dataprocessingperationshavebeencarriedout correctlyandthat the

guality of field operationshavebeenperformedproperlyandin accordancevith 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 afeange calibration, the Data
Validator will be resporisle for checking or invalidating data. Data validation procedures are described in
detail in Section 22.

19.6 DataTransmittal

Datatransmittaloccurswhendataare transferredfrom onelocationto anotheror from one personor

group to another. An example of data transfer is the electronic transfer of data over a computer network.
WDEGQAQDrequiresthat databe preparedin the AQSormat on aquarterlybasisandstored in zip files

with a specific name format that incorporates the reported year and quarter.

TheDataManagerand/or the QAcoordinatorwill report allambientair quality dataandinformation, as
specified by the AQS Users Gudfdand 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,
whichistransferredto the EPAAQSdatabaseonce theWDEQAQD haseviewedandcertifiedthe data in
DART.

19.7 DataProcessing

Data processing includes aggregating and summarizing results so they can be easily understood and
interpretedin variousways.EPAregulationsrequirecertainsummarydatabe computedandreported on a
regular basis such as precision, accuracy, bias, and so on.

19.8 DataAnalyses

Datasummaryandanalysigequirements aspresentedin 40 CFRPart58, AppendixA®, will be followed for
this program.

19.9 DataFlagging

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 criteriascheck
missed(e.g.flow checkdoesnot take placein the month) or a quality assurance audfailsto be
conducted.Otherqualifierswill be evaluatedon a caseby-casebasisif a systematiaor operational criteria

is deviated from.Additional AQS qualifier codes can be found at;
https://aqgs.epa.gov/agsweb/documents/codetables/qualifiers.html

An exceptional event, as defined in 40 CFR Part 58 Ippvides that an exceptional event is one that
affects air quality, is not reasonably controllable or preventable, and is caused by human activity that is
unlikelyto recurat a particularlocationor a naturalevent. Additionalrequirementsin 40 CFRart 50.14

(2) (2)and(b)(1)13 |dent|1fythatastatemustdemonstrateaa Of e‘BMJIcg(suarelatlonsh|pbetweenthe

YSIFA4dzZNBR SEOSSRIyOSa 2N @Azt GAz2y 2F &adzOK adl yRIF N
caused a specific air pollution concentration in excess of one or more National Amblent Air Quality
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{ GF Y RI NR3& ©AQD dhdzheXontrabtorywill flag data related to an exceptional event at the
request of the WDE@QD. Electronic copies of the data will be stored at WBBR® office in Cheyenne,
Wyoming.

19.10 DataSubmittalto the Air Quality System

Each quarter, WDEQv 5 FTAf S&a 2F 20aSNWSR RIFGF GKFG FNBE NBI R¢
LINBLJ NBER |yR adzoYAGGSR (2 259vQa LY@SYyl2NRBI az2yAl
system.Thesefiles arepreparedfrom validatedhourly dataandconform tothe 9 t ! cén&ral database

the AQS codinguidelines founadn the AQS websité Missing data will carrghe null code that best

describes the reason for eaahissing data point. Th@ost common reasons fanissing data include

calibraton, 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 polluiihbts
reportedin amannerconsistentwith guidelinessetforth in the 40 CFRPart50.13. 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 AssessmenandResponseéictions

Audit procedures and techniques followed by the WPKQD are established by EPA audit guidelines.
Eachof the samplersaandinstruments(i.e.,BAMs)hasindividualtechniqueshat are performed.Eachof
0KS &l YL SNR& | dzRAG LINRPOSRdAzZNBa INB 2dzif AYSR Ay @K

Performance audits may be attended by site operators, contractors, \WAED staff, and/or the QA

Coordinator fromthe Cheyenne office. The auditor will use thesite logbooko recordthe times and
parametersaudited,aswell asanywitnessedo the audit. Electroniacdocumentationof audit resultswill be
keptfor a periodof five (5)yearsfollowingthe audit. Audit summariesare availableon2 5 9 vIMRACT

system. WDE®Q v5 Aa NBalLlyaAirofS FT2NJ AyLdzidAy3a | dzZRAG NBad

20.1 ThermoPartisol2000i and MetOne £5EQ

¢CKS ¢KSN¥Y2 tIFNIA&A2f WwnnnA Ada || CwaX AG A& Ffaz NB
t NEINIY Ot 9t 0d PhhknetddkARandd dachYead e audiKiSdescribed here

briefly. Sincethe EPAoverseeghe PERrogram,this QAPRonly detailsthe WDEQAQDportion of the

audit.

Annually the EPAor its designeeplacesamobile PERyravimetricsampler,nextto the stationsampler.
BothsamplersPEandstationsamplerswill collectsampleson the sameday, typicallyfor 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 WDE@D will send the gravimetrdata to EPA for comparison with the EPA
sampler. The goal for acceptable measuremenimstn the samplers is <15.0%.

LY FTRRAGAZY G2 GKS t9t I dzRAGZ | KortheylawSdddi,kthé Ff 246 dal
volumetricflow rate ismeasuredusinga flow devicethat is not usedduringnormaloperations suchas
monthly flow checks and adjustments to the flow of the instrument.

20.2 BAM1020and 1022

TheBAMsampleraudit consistsof measuringhe flow rate of the instrumentandcomparingthe 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 instrumenBAWe

instruments operate at a flow rate of 16.7 Ipm. TPk head is removed from the inlet artdbingis

attachedto the inlet openingandthe flow device . Make certainthe BAMhaswarmedup 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
NISTiraceablesensormrobeis placednextto the Gillhousingandthe externaltemperatureis compared
againstthe NISTstandard.Theinternaltemperatureand pressureprobesare nextto the filter tape.The
NISTiraceableprobeisplacedascloseto the temperaturesensorandthe pressureandtemperatureare
recorded from the sampler and the audit device.
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20.3 URG3000N

The URG sampler audit consists of checking the flow rate of the sampler, the temperature sensor and
pressure sensord.hefirst thing that needsto occuristhat the filter cartridgeonthe cassettenanifold is
removedandand | dzRakdetée iput inits place.Once thids donethe auditcancommenceFirst, the
temperatureprobeisremovedfrom the bottom of the samplerandplacednextto aNISTtraceable

temperature probe. The pressure sensor is read in the sampler and compared to the NIST traceable
barometer.A flow device is attachei 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 OneSuperSass

Similarto the URGsampler the audit consistf checkinghe flow rate of the sampler the temperature
sensorandpressuresensorsThefirst thing that needsto occuristhat the canisterthat houseshe VSCC
andfilter areremovedanda canistemwith ad R dzY Yil@rés putinto its place. The sampler ssvitched

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 NISTdeable 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 ratetemperature andoressureare thencomparedbetweenthe samplereadous

and the NIST traceable device.

20.5 CorrectiveActions

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, oertive action will be made no later than seven working
daysafter the naotification. Correctiveactionsto deficienciewill be addressecanddocumented in the

station logbook and a Corrective Action Report. Follppaaction shall be taken to verify implemtation

of the corrective action. £orrectiveAction Report form (in th&OPs) will be filledut that identifies the

problem or deficiency, the proposed corrective action, and the results of the corrective action. Corrective

' OGA2Y WSLRNIa oAttt ftaz2 0SS AyOf diR@Bfakofrecivk S a il G A
ActionReport is presented in the SOPAppendix A. WDE®AQD has the authority to issue stop work

orders to contractors, if necessary.

20.6 QAPRRevisions

If revisions to the QAPPs are needed, any modifications will be performed or approved by theARQDEQ
onanannualbasisIf a QAPRs submittedto WDEQAQDfor reviewandcomment,a revised edition will be
distributed to all appropriate individuals on the distribution list. QAPP reviews will be performed annually
by WDE@AQD.
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21.0 Reportsto Management
Asummaryof the reportsto be generatedis presentedin Tablel5. TheQACoordinatoror his/her
designate will generate reports to management.
Tablel5. Reports to Management
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Quarterlysummarieswill be submittedto the WDEQAQDwithin sixty 60) daysof the endof the
monitoring quarter. The annual report will be submitted to the WRAQD withinninety ©0) days of the
end of the monitoring year. Corrective Action Reports are submitted in the quarterly report, or as

requested.

An emailnotificationwill be submittedto the WDEGAQDProjectManagemwheneverthe PM
concentrationmeasured at a site by a BAM exceeds 150 idémPMyin a 24hour period. An email
notification will also be submitted to the WDEARD Project Manager if the BMconcentration exceeds

op

> i ®m ¥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

Notificationsviaemailwill be sentthe followingbusinesslayandwill includea graphof the datafrom 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 DataReview,Validation,andVerification Requirements

The air quality dataalidationcriteria are basedn KS | ®{ ® 9t ! Q& vdzZ f AG& ! &a dzNJ
Pollution Measurement Systems, Volumes | ahdlhe data validation templates detailedTiable4 and

Table5 arebasedon the EPAQA Handbook templates.Table4 and Table5 are composed ofritical

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 ofacriterion on the Evaluationd ablemaybe causefor invalidationandthe reasonfor not

meetingthe criterionmustbe investigatedmitigated,or justified. If a criterionon this QAPRalidationis

notmet,tAi R2Sa y20 Ay@rfARIGS GKSasS RIFGF o6dzi YIF& AYLI
FGOFAYYSylGky2ylFGilrAyYSyld RSOAAAZ2Y ®E

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 statianrs,

will be anassignednternal DataValidatorto reviewdatawhomwill communicatewith the Monitoring

Specialist or Project Manager.

Forcontractedstations,the contractorswill reviewthe incomingdatato the standardsdiscussedn this
document.Duringeachquarter,the datawill be reviewedagainby the ProjectManager to ensur¢hat

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 irregularitdisring the daily data review. Data review includes
evaluation of the raw data, QC checks (e.qg., flow rate, temperature, and pressure), maintenance records,
calibration and audit data. Any abnormalities in the data will be flagged and noted on the appropria
checklistsAnysuspecidatawill be broughtto the attention of the ProjectManagerassoon agossible All

other documentationpertainingto the project(e.g.,stationlogs,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 present&dhbiie4 and Table5 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
0KS LINB@A2dza RlIFI&Qa RIFEGF FyRX Fa ySOSaalNBEX (KS LIN
irregularities during the daily data review. Dailjtaleeview includes evaluation of the raw data,
BSNAFAOILGAR2Y 2F RFEGF O2YYdzyAOF A2y G2 GKS !'v5Qa !
temperature,pressure, anény instrument generatedodes. Amonthly evaluationto validatethe data

will indude monthly flowrate, temperature and pressure evaluatiomsaintenance recordssalibration

and audit data including the AirVision logbookny abnormalities ithe datawill 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,andaudit sheets)will be reviewedto ensurethat erroneousdataareidentifiedandremoved as
necessary from the final data set.
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22.1 DataAcceptancelimitsfor Particulate Matter

Independentperformanceauditswill be conductedto verify that calibrationandmaintenanceof the
instruments is correct. Audit resuligll be usedto invalidate period®f datawhenthe PMsamplers were
not operating within EPA specifications as discussdéline4, Table5, Table8, and Table9.

Forthe determinationof ParticulateMatter, datawill be validandacceptabléf the followingconditions

apply:
0

0

0

AnindependentPE(Thermo2000i)hasanabsolutedifference<10.1%for values>3.0

ug/m® when compared against an EPA PEP sampler

Whenanycollocatedsamplersof the samemakeandmodelare operatedandthe

precision coefficient of variance (CV) is < 10%.

Thesamplerperformanceswithin toleranceasspecifiedn Table4, Table5, Table8, andTable9
of this QAPP
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23.0 DataValidationandVerificationMethods

TheContractorsor AQDDataValidatorare responsiblgor verifyingParticulateMatter databy 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 Managensll useTable4, Table5, Table8, andTable9 in Sections 7 and 14, to

ensure that the reported data meet the appropriate MQOs.

23.1 Level0 DataValidation

Level0 datavalidationis essentially raw databtaineddirectlyfrom the dataacquisitionsystemsn the
field. These data have not¢ceived anyadjustmentsfor known biasesr problems thatmay have been
identified during preventive maintenance checks or audits. Level 0 data validation is accomplished by:

0 Collectingdataviamodem,and
0 Initially screeninghe dailydatafor anomaliegfor 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 WBEQD Data Validatofor consistencyand
possibleproblems.Thisredundancyassureghat problemsthat might gounnoticedby 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 repomsnend
roses Historicaldatacanalsobe reviewedat thiswebsite.

232 Quiality ControlCheckdor DataValidation

Once the data are downloaded via modem, and the data from the FRM are calculated, they will be
subjectedo aseriesof QCcheckdy a softwarepackageor AQDDataValidator.Thesoftwarepackage
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,
periodsof constantvaluesandperiodsof rapidvaluechanges. These critenaay be adjustedsdata are
collected to more accurately encompass sfeecific conditions.

TheQAsoftwareisusedto generateflagsor warningsthat the parametervalueis outsideof a normally
acceptable range. The outlier program does not invalidate data or erase file records on the basis of these
outlier tests.Rawdata files are nevemodifiedandare archived. Iwill 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 Levell DataValidation

After the QC software is run, visual inspection of the data is performed to identify suspect data values
GKFG 61 NNF ydG FAdNIKSNI Ay@SadAadarirazyoed ¢KSasS oIt dsSa
Air Pollution Measurement Systems, VolumeAtbient Air Quality Monitoring Progré&nEPA

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) dadinog pr
anumericresult,(b) producedanumericresultbut it is qualifiedin somerespectrelatingto the typeor

validity ofthe result, or(c)produceda numeric result bufor administrative reasons is ntd be reported
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outside the organization.

Thus, QC flagand codesconsistingof aletter andvalue will beassignedo eachdatum to indicate its
guality. Multiple flagswill be appliedto eachinvaliddatapoint, suchasdatainvaliddueto calibration.
Tablel6 presents the data flags and codes that will be applied to the datiitional AQS qualifier codes
can be found ahttps://ags.epa.gov/agsweb/documents/codetables/qualifiers.html

Tablel6. Data Flags
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To assist in data validation, a copy of the site electronic logbook will be examined to confirm periods
wheninstrumentationmayhavebeenoffline dueto power outagesmaintenanceor repair,audits,or
other QA activities. Significant events will be checked against the graphs for consistency.

Calibration datawill be reviewedo assess th@recision and bias dhe 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. Espcially high values will be checked to be sure that 1) there are no exceedances and 2) that an
exceptional event did not occuit is important to maintain detailed, accurateagords of change® the


https://aqs.epa.gov/aqsweb/documents/codetables/qualifiers.html
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data. Thejustificationfor all datainvalidationswill be permanentlydocumentedin adata validation
summary spreadsheet.

23.4 Minimum Acceptable DatdRecovery Percentage

Thedatarecoverygoalfor the ParticulateMatter datawill be at least75 percentper quarterannually and
DEQ/AQD obijective of 90% quarterly.

23.5 DataReport QAChecklist

Aspart of the datavalidationprocesdo preparedatafor reports, report table contentversusdata files,
missing data, offline periods, percent datcovery, and mathematical calculations are routinely verified.
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24.0 Reconciliationwith UserRequirements

The objective of the Particulate Matter network is to collect data that will provide the necessary
information for the WDEEA\QD to assess whether the DQOs are met, and thus, that the data can be
comparedo the NAAQRnd WAAQSThePMdatawill be usedto characterizeandmonitor trendsin air

guality 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 tRI&PP and the SOREl ensurethat the DQOs are met, and the
datawill be representativeof air quality conditionsandbe of acceptableguality forprecisionbias, and
completeness.

Forthe CSNlata, this datawill be utilizedto understandthe sourceapportionmentof the gravimetric data.
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APPENDIX: StandardOperatingProceduredor ParticulateMatter
Instruments

AppendixA.1- URG3000Nand Met OneSuperSASShemicalSpeciationMonitors
Appendix A.2¢ Met One 1020 and 1022 Beta Attenuation Monitor
AppendixA.3¢ Thermo2000i

Appendix A.4cMetOne ESEQ

Appendix A5 ¢ PM Audit
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AppendixA.1- URG3000Nand Met OneSuperSASShemicaSpeciationMonitors
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1.0 Scope and Applicability

The Chemical Speciation NetwdkSNParticulateMatter (PM) instruments colled®M in theambient

air. This document will focus on the two separate instrumeths Met One SuperSass and the URG
onnnb® . 204K 2F G(KS&S AyailiNdzySyia KIFI@ZS | aLISOAFAO
microns inaerodynamicize,i.e.,PM: s, Neitherof theseinstrumentsare FederaReferenceor Equivalent
instruments.

In April 2005,the CleanAir ScientificAdvisoryCommitteegavestronggeneralsupportfor makingchanges
to the EPAM,5sCSN to improve comparability with the rural Interagency Monitoring of Protected Visual
Environments IMPROVEM,sOF NB 2y O2y OSYUNF A2y RIFEGEFE® ¢KS LINE 3N

Providedatato supportthe developmentof modelingtools.

Assesthe effectivenes®f emissiorreductionstrategies.

Supportother air quality programsandthe NationalAmbientAir QualityStandard§NAAQS).
Supportresearchstudies.

= =4 —a A

Forthis reasonthe URG3000Nisthe preferredinstrumentfor collectingPMcarbon. ThisSOHRs
applicableto the collection ofPM, sCarbon using the URG 3000Rhe Met One SuperSass collect:BPM
on Nylon(ions) and Teflon (metals) filters.

2.0 Summaryof Method

Bothof the instrumentspull ambientair usingavacuumpumpto drawPMonto the filter that captures

and holdghe PM. TheURG3000Ninstrumentworksdifferently from the SuperSassAsthe PMtravels
throughthe down tube, it encounters a sharp cut cyclone that removes all of the PM that is larger than
PM. s Theparticles 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 shidéld.PM enters the SCC and the PM larger than
PM sisremovedfrom the ambientair andthe remainingparticulateis depositedand capturedonto Nylon

or Teflon47 millimeter (mm)filters. Theflow isautomaticallyneasuredandrecordedinternally. Boththe
URG and the SuperSassvide a determination of concentration in units of micrograms per cubic meter
(ng/m?3). The filtersmust beremovedonalin 3 dayschedule andre shippedto ananalyticalaboratory,

the University of California DavjsAir Research Center (UZRC) in Davis, Californiehe UCD

laboratory, which is under contract with the Environmental Protection Agency (EPA), provides-the pre
weigh filters and performs the postampled filters for Elemental Carbon, Organic Carbon (EC/OC), ionic
compounds and metalsThis SOP only describes the field operations portion of the system that is
performed by the WDE®@QD.

2.1 Definitions

Thefollowingtermsthat are usedthroughoutthis documentare definedhere:

0 NIST Traceabgtandard:This refergo a Nationallnstitute of Standardsand Technology
(NIST) flow, pressure, Relative Humidity (RH)/temperature measurement déviee.
device has been regularly compared against NIST traceable standards of a higher
comparability.

Field Standard:Thisrefersto a standardthat travelsback andorth from the central
laboratoryto the field stations andés usedo checkthe flow rates, pressure and

(@]
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RH/temperature sensonithin the instruments.
0 Quality Contro[QC)hecks:Theseareone-point verificationcheckof the flow rate,
pressureor temperature sensorsPlease see Table 9 of the PM QAPP.

Healthand SafetyWarnings

Thefollowinghealthandsafetywarningsmustbe followedin order for safeoperationof the instrument.

3.1

1

=

3.2

=a =

4.0

O«

(@]

O¢ O¢ O«

URG3000N

Toavoidelectricalhazardsall samplerinstallationproceduresshouldbe conductedwith the
sampler disconnected from the AC power source.

Observeproperlifting proceduresvhenunpackingandmovingsamplercomponents.
Readunderstand andfollow all safetyprecautionsfor the sampleroutlinedinthe & I Y LJX S NX &
operations manual.

Oncesamplerinstallationiscomplete,securethe samplerto the field samplingplatform to

ensure that it does not tip over during high wind speed events.
Thesamplemweighs135poundswhencompletely installedlf amoveis necessarygdissemble

and remove the sample arabntrollermodules and raishieldassembly from the lower stand
(pump enclosure) so they can be moved separately.

Caremustbetakenwhenoperatingor calibratingthe unitsin inclementweather.Safetyis
paramount.

If you are planning to dismantle and reconstruct the sampler for any reason, ensure that all
electricalconnectionspoth cordsandsocketsare color-codedwith tape prior to

disconnecting.

SuperSass

Readandthoroughlyunderstandthe 2 LJS NJniaualigfare beginningfield operations.The

flow rate and temperature calibrations of the sampler must be checked and, if necessary,

FR2dza SR (G2 &aLISOATAOIGAZ2YA LINR2NJ G2 GF1Ay3 (GKS
calibrationinstructions.

Useonlythe samplingcanisterssentto youfrom the laboratory,for the designatedsampler

andlocation.

Exercisgreatcarein placementandhandlingof samplingcanistergo avoidcontamination.

TheVSC@nustbe attachedto the inlet of the samplingcanisterbefore sampling.

Cautions

For the URG 3000N, clean the SSI and VSCC on a period basis. For the SuperSass, the VSCC is
removedfrom the canisterbeforeit isshippedto the UCDlaboratory. Thisshouldbe

established for eachonitor station. Carefully clean thaterior of the down tubeson a

periodic basifURG 3000N). Use cleaning procedures outlined in the manufacturer's

instruction manual.

Inspectthe SuperSassibingfrom the inlet to the flow controllerunit. ChecKor cracks,

pinholesor kinks in the tubing.

Keepthe interior of both of the samplersclean.

Inspectthe samplergegularlyfor structuralintegrity, leaksor rust.

Topreventleaks,it isrecommendedhat leaktestsproceduresbe performedonthe
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instruments whenever any work is performed that could affect the flow of the sample in the
instrument.
Interferences

Thereare no interferenceswith thesemethods.However,it isimportantthat the SSndVSCClke
cleaned periodically because not servicing these components can allow PM of larger size to be sampled.

6.0 PersonnelQualifications

It isthe responsibilityof WDEQAQDand/or contractorto train their field staff oninstrumentoperation

and maintenancelt is a requirement of the WDEAQD to train their staff but also keep records of all

training that is performed per WDEQV 5 Q a

¢ NJ Altybagif tHesd irfistrugh@nts are selbntained,

computer operated instrument, there is a level of knowledge of electronics and-kmwewinvolved in the
operation and maintenance of the instrumenthe instrument manual is the best training tool for this.

7.0 Equipment

WDEQAQDandits contractorsspecificallyutilize CSNnstruments becauset isrequiredby the EPA.

These instruments have been thoroughly vetted by the ERf&. instrument, when initially received,
should operate within the parameters set down by the EPRAese parameters are available in the

operating manual that comes with the instrument. Thoroughly read and familiarize yourself with this
instrument.
Thefollowingsuppliesarerequiredfor the operationof this instrument.

7.1

7.2

URG3000N

¢ O«

(@]

[@]3

Inlets: TheSCQ@nustbein useat alltimesduringoperation.

NIST Traceable flow, pressure and temperature and RH deddcdescribed in Section 2.1

of this SORhe NISTraceable device is necessary to castyt the necessarp)C checks
requiredto keep theinstrumentrunningcorrectly. It isalsogoodfield practiceto leavethe
tubingthat is usedfrom 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.

Pumprebuildskit: Periodicallythe flow pumpmustberebuilt. It isgoodpracticeto keep
the pump rebuild kit on site in case the pump flow rate decreases or seizes.
QCCheclorms: Theseare attachedto the Appendixto this SOP.

SuperSass

1

O«=2 = —a

Readandthoroughlyunderstandthe 2 LJS NJniagudld@fare beginningfield operations.
Theflow rate and temperature calibrations of the sampler must be checked and, if
ySO0SaalNRE:I FR2dzAGSR (2 &ALISOATAOFIGAZ2Y A
manual for calibratiornstructions.

Useonlythe samplingcanisterssentto youfrom the UCDlaboratory,for the designated
sampler and location.

Exercisgreatcarein placementandhandlingof samplingcanistergo avoidcontamination.
TheVSC@nustbe attachedto the inlet of the samplingcanisterbefore sampling.
Tocheckfor leaks,a deviceto closesampleflow pathway(i.e.,plugfor inlet to the SCC).

NIST Traceable flow, pressure and temperature and RH deAgcdescribed in Section 2.1

LINA 2 NJ G
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of this SORthe NISTraceable device is necessary to castyt the necessarpC checks
requiredto keep theinstrumentrunningcorrectly. It isalsogoodfield practiceto leavethe
tubingthat is usedfrom 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.

Pumprebuildkit: Periodicallythe flow pumpmustberebuilt. It isgoodpracticeto keep
the pump rebuild kit on site in case the pump flow rate decreases or seizes.
QCChecl-orms: Theseareattachedto the Appendixo this SOP.

O«

O«

Forthe WEDQAQDoperatedsites,partswill be inspectedby the ProjectManagersor Monitoring
Specialist for shipping damage upon receippare parts will be kept in the monitoring shelter for use
when needed. The use of spare parts will be documentedatibration forms.Please note that some
parts will be stored at the monitoring stations while some less utilized parts will be stored at the
O2 y i NI Ol 2 NBQD céntyaRrachitigsv The AQD will use AirVision software to track spare
samplers.

8.0 Quality ControlProcedures

8.1 URG3000N

Read and thoroughly understand the operations manual before beginning field sampling operations. The
ambienttemperature,barometricpressureandflow rate calibrationsof the samplemustbe checkedand,

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.
Useonlythe samplingcartridges sentto youfrom the laboratory,for the designatedsampler andlocation.
Exercise great care in placement and handling of sampling cartridges to avoid contamination.

8.1.1 SamplerOperation

The URGO00ON sampler is designed to sample onia-2 day or a 4in-6 day schedule. After the correct
date and time are programmed, the software default is set atim3 schedule. If yoare samplingpn a

1- in-6 dayschedulepleasesee? LJS NJmiaual®) dtepsto changethe programto run the 1-in-6
schedule. The sample also can be programmed to run an alternative sample date.

Thesamplersoftwareidentifiestwo (2) typesof filters, Exposed-ilterandNewFilter. TheExposed-ilteris
the filter in the sampler from the previous sample run. The New Filter is the filtéhdonext sample run.
See thawo displayscreenselowto understandwherethe designation(in bold)isonthe screen.The
Mod:[1] represents sampling from Module 1.

Whenthe StationOperatoror SiteTechniciargoesto the site to recoverexposedilter andset-up new
sampling events, they should bring the following equipment and supplies:

OperationdVianualor this SORvith Menu Treesfor operatingthe sampler

Fieldnotebook

Marker(indelibleink)

QuartZfilter(s) in afilter cassettemountedon afilter cartridgein a & m Hsealableplastic

shipping bag (provided by the support laboratory)

1 Compactlashmemorycardinao &n anti-staticsealableplasticshippingbag(providedby
the support laboratory)

1 CSNCustodyandFieldDataForm(CAFDR)rovidebythe supportlaboratory(SeeAppendix

A).

=A =4 =8 =9
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1 &! | 5filtet cartridge(providedby manufacturer)

1 NISTRraceablecalibrationstandard(sfor ambienttemperature,barometricpressureand
flow rate with connecting tubing

1 Leakcheckassembly(flow auditadaptorandshutoffpumpvalveprovidedbythe
manufacturer)

9 Laboratorytissue

It is highlyrecommendedhat the exposedilter be recoveredfrom the samplerassoonaspractical but
no later than 120 hours.

Thissectiondescribeghe filter changingprocedures.

9 Priorto openingthe Controlleror SampleModule doors,checkfor moisturebuildupfrom
rainor snow on the sample housing; remove as necessary. Report the findings on the
CAFDF and fielibtebook.

1 Openthe ControllerModule andconfirmthat the samplerhaspower by viewingthe display
screen. The AUTO MODE screen should be visible.

1 The keypad has an extension cord and magnetic strips. Remove the keypad from its holder
and movaeit with attachedextensioncordto the front of the SampleModule.Openthe
SampleModule door and attach the keypad (magnetic strips) to the inside of the Sample
Module door.

1 Inspect theSampleModule for moistureandwipe out with a laboratorytissueif necessary.
Inspect theseatingaroundthe filter manifoldandfilter cassette Reportthe findingsonthe
CAFDRndfield notebook.

1 Fromthe AUTCOMODHIisplayscreenrecordthe samplecartridgeremovaldateandtime on
the Exposed Filter CAFDF in Retrieval Dateand Retrieval Timeolumns.

1 Usethe FilterChangeand Schedulindvienu Treeto assistn applyingthe properkeystrokes
fori KS a2FG6FNBE LINPINIYP . STAYy o6& LINBaaray3a (KS
should appear.

1 Presghed C kegandthenthe & | 9kéy#o proceedto the filter changemenu.The
samplemwill 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.

1 After five minutes, the program will show the final flow rate and vacuum pressure. Press

0 KS & %dy arithvefinal flow rate valueswill be storedfor the ExposedFilteron the

memorycard.

After abrief pause the programwill displaythe resultsfor the ExposedFilter.

Theseesultsare storedonthe memorycardandshouldbe transcribedto the CAFDF

assignedo the Exposed Filter.

= =

The first screen shows the elapsed time for the Exposed Filter sampling event. Record this448ue (
minuteg in the RunTimecolumnonthe CAFDFAnacceptedsamplerunis24 hours+ 1 hour (1440

minutes+£60 minutes).If the elapsedime waslessthan 1380minutesor morethan 1500minutes,record

a , 9if{ te 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 3000Moes not display th&tartDate, Start Time, Eridate,or EndTimeon the displayscreens,

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
progranmed; the Start Time would be 0:00.
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Presghe &F4 keyto advance tahe nextscreenbelow showghe samplevolumein m3.

Reportthe volume on the CAFDF under the Sample Volume column.

PresshedF4 1 S@& (2 OAS¢ (K R2Fdn@he coefic@mufvariétioh y [ K YA Y
(CV)in percent 0.1). Reportthe flow average an€CVonthe CAFDkinderthe Average Flow

andAverage CV columns.

t NBaF£iR$ea (2 OAKBH, maknumR6A)SaNd nanBnura ambient
temperaturesduringthe samplerun in °C.Reporttheseresultsonthe CAFDEnderthe

Average Ambient Temperature, Maximum Ambient Temperature, and Minimum Ambient
Temperaturecolumns.

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 newmemorycardprovidedby the supportlaboratory. Thememory

cardwill onlyfit in the memorycardslotoneway.Do not forceit into the slot.Place the old

memory cardnao &n ¢ -Istytit dealable plastic shipping bag provided by the support

laboratory.

Placethe white andpink copiesf the Exposedrilter CAFDEn the ¢h ¢ m Hsealable plastic
AKALILMAY3I o0F3Ad ¢KS AAGS 2LISNF 2N gAftt YFAYyGrAy
E n éstaticysenlablglasticcontainingthe Exposedriltermemorycardin the largerd &

M Hkig.Thislargerbag will be shipped to the support laboratory.

Priorto removingthe NewFilter cartridgefrom the sealableplasticshippingbag,checkthat

allfour filter inlets are coveredwith red caps.If anyof thesecapscameoff duringshipping,

pleasenote 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
0200G2Y aR2gyé¢ odzitizy 2y G(KS St SOUNBYAO 062E 2

8.2 Met OneSuperSass

8.2.2

SamplerOperation

TheMet OneSuperSassamplerisdesignedo sampleon a 1-in-3 dayschedule After the correctdate and
time are programmed, the software default is set at-gnb6.

T
T

=a =9

=A =4 =4 =9

Recordnformationaboutthe sample or the field blankon anindividual CSNCAFDF.

Remove the protective end caps from the canister. Attach a dedicated sharp cut cyclone to
each canisternstallloadedfilter canistersn predetermined(colorcoded)sampling
channellocations according to the information given on the CAFDF sent from the support
laboratory. When field blankanister(spareloaded,do not activateflow to field blank
channel(s)Placecanistercapsin a clean plastic bag and store for later use to seal used
canisters for return to the laboratory.

Presd-2keyto setup Start/Stoptimesin the sampler.

If possible, key in information (including the unique custody/data form number assigned by
the laboratory)to the samplememoryto allow later matchingof the storeddatawith the
analyticalresults.

EditSTARDate/Time,andENDDate/Timeusingthe arrow keys. TheCSNollects24-hour
samples, beginning at midnight.

Selecth { ! 10%avethe programmedevent.

Presd-1to reviewthe programmedevent,andthenselectd 9 - L ¢ ¢ &

Makeentriesto the CAFDF.

Atthe endof the samplerun, selectd { | a a ! optionéfrom the mainscreen.
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1 Recordenddate/time, sampleretrievaldate/time, specifiedpost-samplingnformation,and
free- form comments on the CAFDF. Please dowleck entries and write clearly!

1 Downloadsamplerdatafrom RS232ort to laptopcomputeror to MetOneSasslata
transfermodule.

1 Retaindatafile diskfile for later usein datavalidation.Donot shipit to the support
laboratory.

Thefield operatorwill receiveseveralfilter canistersfor severaluses.Thesearefor routine (everythird

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.

Oncethe sampledcanistersareremoved,separatethe sharpcut cyclonefor reinstallationwith the next

set of canistersgapor coverthe canisteropenings, storeéhe canisters irthe shippingcontainer, 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, witkety-six ©6) hours after the sampling
modules have been recovered. Teigpport laboratory will providspecific directions for packaging and
shipment and days for shipmerRrotectsampledrom direct sunlightandextremeheatduringtransport
from the siteto the field office store them in a secure, atonditioned area until just before packaging
them in the shipping containeRlease follow these instructions:

Atthe endof the samplerun, lowerthe & I Y’ LioBekkEda@tionshield.

Rotateeachcanistercounterclockwisd¢o removefrom its samplingoosition.Removehe

cyclone.

9 Cap the canister inlet and outlet with yellow end caps. Place or store the cyclones in a clean
spot. Reinstaltyclonesonthe canisterdor the nextsamplingrun. Everythirty (30) daysof
usecleantheO& Of 2y S LISNJ AyadNHzOGA2ya IABSY Ay GKS

1 Placeeachfilter canisterinto azip-lockstylebagandthen placeit in the properlocationin

the storage bin or shipping container.

Completeall paperwork.

Clearthe areaaroundthe samplehead;wipe connectionswith a cleancloth or papertowel.

Install a new filter canister by aligning screwslts and rotate it counterclockwise to

secure. Take care to properly match the Sass canister to the correct sampler inlet.

)l
)l

=a =

FieldBlankFiltersare handledseparately.Fieldblankfilters, loadedinto canisterswill be shippedfrom
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.

1 Visitsiteat the time regularlyscheduledor settingup a new samplerrun. Installthe field
blank canisters (and shaqut cyclones) in the channel locations as indicated by the CAFDF.
1 Afteraminuteortwo, removethe field blankcanistersdrom the samplerdetachthe
cyclonescap the canisters, and return them to their spot in the shipping bin or shipping
container.
Proceedo installthe routine samplecanistersaccordingo schedule.
Completeandsignthe CAFDFor the field blankcanistersand shipthem backto the
laboratory,in their own shipping container, at the same time as the routine samples.

= =

2 1
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8.3 URG3000Nand SuperSasMaintenanceActivities
Tablel illustratesthe maintenanceactionsandtheir frequency.

Tablel. EquipmentMaintenanceActivities.
al AyiSylyodS 1 0O CNBIljdzSy Oe
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9.0 Quality ControlChecks

The procedure below describes the steps that are performed when a QC checks are perféohmed.
descriptionbelowrefer to the monthly QCchecks.QuarterlyQCchecksare alsorequired. However the
procedures are not the same.

9.1 URG3000N

Certain quality control checks must be conducted at the time of sampler startup and at monthly or

guarterly intervals thereafter. The monthly checks are to be conducted by the site operator, while the

guarterly audits are to be conducted by an independsitd party. Carry out these checks before making

any adjustments to the sampler. Record information about the site, the sampler, and the results of
scheduledr specialunscheduledjjuality control checkson the CSNQA/QCSpreadsheetThe

information onthe spreadsheetsto bereturnedto the supportlaboratory,whichwill then uploadthe

resultsinto AQS. Angctionstakento serviceor calibratethe speciationsamplerafter the checkmustbe
recordedinbrief2y G KS FT2N¥Y FyR Ay RSGIFIAfT Ay (GKS FASER 2LIS
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9.1.1 Dateand TimeCheck

Conductthesecheckamonthly or wheneverdaylightsavinggime changeoccur.Comparehe 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 Rotationof the filters in the AUDITcartridge

Thefilter cassettesn the AUDITcartridgeshouldbe rotated quarterly.Removehe filter cassetten the

bdzY6SNJ dmé LREAAGAZ2Y o6& LRLILAY3I 2FF GKS NBOGlFAyAy3
¢CKS DbdzYoSNJ amé LI2aAiridArazy Aa t20F0GSR G2 GKS NRARIKI

wheninstalled.Moveacleanfilter cassetteto the Numberd mposition.Mark the usedfilter cassettewith
a colored dot and replace all filter cassettes in the AUDIT cartridge.

9.1.3 Monthly LeakCheck
Performleakcheckuponstartupandthen monthly.

T CNRBY GKS !! ¢h ah5BENTERONBSY i 2 NB2AS (WNE Y& (1 KS

¢

 dz KSY GAOFGA2Y 142ENBISY PLINPKES/S BB Yi2S NOKi2 2 8 S h LIS NI

samplers deployeduringPhasesl andlll, pressingd 9 b ¢ 9 w éthe bperbt@té a
proceed).Choosail, 2, or3¢ (i 2  LtaNKR K&ndviRnu screerPress thefF4&  {toS &

showthe second Maim Sy dzd ! i (GKS aSO2yRIall B¢ &% Wzl KIGNS az

Menu screen.
Tydodn !0 GKS | dBE¥A (] S8S yIdys ENIINRSSH)ES @80KKER2 00 SAA Y
check. Inspedhat the flow auditadapterisin the openposition.If not, openandremove
the inlet capat the top of the down tube. Place the flow audit adapter on the top of the
R2gy (dzo SENTERBEESe 6 KKSY RANBOGSR o0& (KS 2y
1 Inspect and assure theump shutofivalve is irthe open position. Disconnethe vacuum
from the side otthe pumpenclosure Connecthe pumpshutoffvalveto the vacuum (air)
line andreconnect to the side of the pump enclosure.
Presghe ENTERkeywhendirectedby the on screencommands.
Rotate the lever on the flow audit adapter@® 2 Of 24 S G KS ENERJIIISHNGD
and rotate the lever on the pump shutoff valve’dd2 Of 24 S ( KSENMIEK @S ®
key and the vacuurwill beginto dropandwhen itreaches380mmHg,atimer will count
for amaximumof thirty-five (35) seconds.
1 Afterthe countdownfrom thirty-five (35) secondsthe resultswill be displayedaseither
PASSEDr FAILEDT he 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.
1 Recordhe pressuredropin mmHgonthe CSNQA/QCSpreadsheeandthe field notebook.

= =

t NE4dENTERS1 88 YR atz2g¢gte NBfSFHaS (GKS LINBaaiadz2NB

on the flow audit adapter.

1 Removehe flow auditadapter,the pumpshutoffvalve,anda ! | 5dartridgeandstorein
asafeplace.

1 Restorethe softwareprogramto the AUTOVIODEscreen.

t N
t NB

J
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9.14 Monthly TemperatureControl
Performthe temperaturecontrolchecksuponstartupandthen monthly.

1 Holding the ambient temperature probe cable, gently push the black plastic disc through
the bottom of the SampleModule. Slowlyloosenthe nut holdingthe ambienttemperature
probeand carefullyemovethe probe plugandsetit insidethe module,awayfrom direct
sunlight(exposing the probe to ambient conditions).

1 Placehe referencetemperatureprobealongsidehe a I Y LJanSbNddtamperatureprobe

and allow both temperatures to equilibrate.

Fromthe AuditMenu, pressthe 6FZ key.

After the two probes equilibrate, enter in the reference standard temperature value in

degrees CelsiuPresshe oC mkéyto togglebetweenpositiveandnegativevalueswhereas

pressing’C Ht@ toggle between Celsius and Fahrenheit. (Example: forR2512 S 56 SINJ &

The decimal place is fixed for a tenth degree.)

9 The sampler and referensandard valuet degree<Celsius oithe CSN QA/QC
Spreadsheet and thiéeld notebook.Theagreementshouldbe within +2°C. If the results
areout of tolerance refer to the Operations Manual.

f Thetemperaturereferencestandardandsecurelyplacethe d I Y Lite@peRatareprobe
backin the bottom of the inlet tee. Replace the black plastic disc.

1 Restorethe softwareprogramto the AUTOVIODEScreen.

=A =

9.1.5 Monthly FlowRateControlCheck
Performthe flow rate checkuponstartupandthen monthly.

1 Priorto conductingflow rate verification,asuccessfukeakcheckmustbe completed.The

Y2Yy(iKte Ft2¢g NIGS OKSO]l Ydzad 060S O2yRdzOGSR g A
1 Removehe inlet capandplacethe flow auditadapteronthe top of the downtube. Connect

tubing from reference standard to the flow audit adapter and begin the flow rate

verification.
1 Fromthe AuditMenu, pressthe &Z keyandpressthe dYES key.Checkthe connectiongo
NEFSNBEYyOS Ft2¢ ESTEBNESE yR2 LABYaA&SOa
TheMCHnitiatesandrunsfor five 6) minutesat the designflow rate of 22.0L/min.
Pressi K ENTER | SEBY LRI 6 KS NBEFSNBy AfninaUsetheRIF NRQa T
1SeLI R (2 SYyiuSNI 6KS NBFTSNBYOS aidl yRINRQaA Ff 2
decimal places so faflow rate of 21.75L/min.,enter 217% Thea | Y LIflo® NiIR,dhe
referenced G I y RlbuwNd&eQand the difference (samplereference standard) between
the two values (all in L/min) aiisplayed.
1 Recorahe samplerandreferencestandardvaluesin L/minonthe CSNQA/QCSpreadsheet

andthe field notebookThe agreement should be within +10.%6 the results are out of

tolerance, refer to the Operations Manual.
1 Removehe flow auditadapterandreplacethe inlet cap.Removehed ! | 5cartridgeand

place in a safe place. Restore the software program to the AUTO MODE screen.

= =

9.2 Met OneSuperSass

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 partyarry out these checks before making any adjustments to

[j

™
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the samplerRecordnformationaboutthe site,the sampler,andthe resultsof scheduledQCchecksn
the CSN QA/QC Spreadsheet.

921 Dateand TimeChecks

Conduct these checks monthly or whenever daylight savings time changes occur. Compare the date and
time displayedon the samplerto the knowndate andto anaccuratelysetwatch.Recordnformationon
the QA/QC spreadsheet.

9.2.2 Monthly LeakCheck
Performeduponstartup,then monthly.

9 Place canister containing filter/denuder and attached sharp cut point cyclone at the
channel location to be leathecked. Use this canister assembly for leak checks and flow
rate checks only. Theanistermustcontainthe type of filter (anddenuder.if includedin the
canister)normallydza SR i GKA& al YL Ay3 OKIyySt t20FGA2Yy
hb¢o

9 Plugthe Sampldnlet (e.g.,Channell) with cap.Notethe displayediow. Theindicatedflow
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.

1 Selecti t | & tC @sstopthepump,andad 9 - L ¢ € @

1 Releasehe vacuumslowlyto avoiddamaginghe leakcheckfilter.

9.2.3 Monthly TemperatureControl Check
Performeduponstartupandthenmonthly.

1 Checkhe ambientandfilter temperaturesensorof the sampleby positioningthe probe of
a certified transfer standard digital thermometer in close proximity to the sampler sensors.

1 Allow time to achieve stable readings and record the results in the field notebook and on
the CSN QA/Qfeport form. If the samplerandcontrol checktemperaturereadingdiffer by
morethan+2 degrees C, troublshoot the system and recheck. If still out of tolerance,
conduct a multipoint calibration or replace the faulty sensor.

| Consulthe manufacturerandthe 2 LJS NJmiarfua® grocedures.

9.24 Monthly Pressure Control Check

1 Comparehe ambientbarometricpressurereadoutfrom the samplerdisplayscreenwith
the reading from a certified transfer standard barometer.

1 If the pressurereadingsdiffer by morethan + 10mmHg,perform amultipoint calibrationof
the sensor or replace the faulty sensor.
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9.2.5 Monthly FlowRateControlCheck
Performflow rate checkuponstartup,then monthly.

1 Usesamecanisterassemblycalledfor in monthly LeakCheckprocedure.

9 Connectanexternalflow auditdeviceto the cyclonesampleinlet (e.g.,Channell). Usea

low pressure drop certified flow transfer standard.

Presshe F3key,andselecta t | &t € P

Comparehe flow rate measuredoy the externalflow devicewith displayedvalue.(The

sampleris 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.

Repeathe procedurefor all flow channelsn use.

Recordhe resultsonthe CSNQA/QCspreadsheet.

T
T

1
1
10.0 InstrumentPerformanceCalibrationsProcedure

10.1 URG3000N

TheURG3000Nsamplercanbe calibratedfor ambienttemperature,barometricpressure andflow rate.
The calibration procedure should be performed if the sampler fails verificaBee. Section 8.1 for
verificationprocedures.

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

&l YL SNR& / 2YLI) OG Cf I a KondfavRentBemp@iathi® Baromdris gressureOl f A 0
or flow rate isconducted the resultsare alsosavedon the memorycard,but will changethe settingsin the

sampler for that parameter.

Beforeconductinga calibration,confirmthe referencestandardsare certifiedasNISfraceableandin

good working condition. Allow the calibration standards to equilibrate to ambient conditions. Follow the

LIN2 OSRdzZNS & LINPPARSR o0& adlFyRINRQa YI ydzFl Ol dzZNBENJ NB
stable conditions.

T CNRY GKS !'! ¢h ah5BENTEEONBSY (i 22 NB2&S (WKNER Y& G KS 1!
' dz KSY GA O GA2Y 1A2ZENBIS, ALINPKGBS/S RS yli2S NO K2 2 4 S h LIS NI
samplers deployeduringPhasesl andlll, pressingt 9 b ¢ 9 w éthe bperbt@té a
proceed).Chooseil, 2, or3¢ (1 2  ltoNR K&Sn3vienu screerPress theF4  {toS &
showthe second MaiMenu. At the secon®lain Menu, press thed1 key forthe
CalibrationMenu screen(seescreens foAUTOMODE

¢
[j

If the samplerdoesnot respondafter performingthe properambienttemperature ,barometricpressure,
andflow rate calibrationprocedures, refer to Sectiah0.0Troubleshootingr the OperationdManual. If
you are still unable to solve the problem, contact URG at (91923523,
https://www.urgcorp.com/contactor email directly tdnfo@urgcorp.com.



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

1 Atthe 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 protle a
carefully remove the probplugandsetit insidethe module,awayfrom direct sunlight
(exposinghe probeto ambientconditions).

| Placethe referencetemperature probe alongsidthe & | Y LJarSbid temperature
probe and allow botliemperaturesto equilibrate.If it iswindy, it mightbe agoodideato
place probesnto the module for reading.

1 Afterthe two probesequilibrate,recordthe samplerandreferencestandardvaluesin
degrees Celsius on the CSN QA/QC Spreadsheet and the field.

1 Atthe CalibrationMenu, pressthe & C kegto proceedto the ambienttemperature
calibrationscreen.

1 Presghed { t ! kky3odheginthe ambienttemperaturecalibrationandthe notebook.The
agreement should be within £2 °C.

T 9y GSNI §KS NBFSNBYyOS aidlyRIFINR GSYLISNY (dzNB @I f dz
G233fS 0SG6SSYy LRaAlGAGBS YR yS3IIHGABS @l fdsSa ¢
Celsius and FahrenhefExamplefor 25.2°C;enter& H p Fhédécimalplaceisfixedfor a
tenthdegreet KS ySEG &aONBSy &aKz2ga (GKS &l YL SNna OF
Celsius.

10.1.2 BarometricPressurg BP)Calibration(1-Point)
Atthe CalibrationMenu,pressthe & C kegto proceedto the barometricpressurecalibrationscreen.

1 Presghed { t ! keylodbeginthe barometricpressurecalibration.

1 Record the sampler and reference standard BP values in mm Hg on the CSN QA/QC
Spreadsheet anthe field notebook.Recordhe samplerandthe referencestandard
barometricpressurevalues in The agreement should be within £10 mmHg.

1 Enter the barometric pressure (in mm Hg) of an equilibrated &E&Eable reference
standard usinghe keypad. (Example: f@54mmHg;enter 7540, thedisplayscreenwill
show754.0mmHg. Thelecimalplaceisfixedfor atenth degree.lf youenteredd 1 p the
displayscreernwill show75.4 mmHg which is incorrect.)

| Afterenteringthe referenced U | y Folrdidetdcpressurethe nextscreenshowsthe
Al YL SNR& OFfAONFGSR o6FNRBYSOUNRO LINBaadzaNB o

1 Presghed , 9kéyfo saveto the Compact-lashmemorycard(seebelow).After a brief
pausethe operator is returned to the Calibration Menu.

Q)¢
(7))
(7))

10.1.3 Flow RateCalibration(3-Point)

Prior to conducting flow rate verification, a successful leak check must be completed. The operator should
use a NISTraceable calibration standard that has been equilibrated to ambient conditions. Follow the
LINE OSRdzZNBa LINE @A RSR dedardingitheyeRdthNiRiQeifor tié sfaddart 10 dbtNGS NJ
stableconditions.Theflow rate calibrationmustbe conductedwiththe & ! | Scartridge. 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.

1 Atthe CalibrationMenu, pressthe & C keyandthenthed 9 b ¢ Kewtceproceedto the



= =
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flow rate calibration screen.

Tocontinuewith the flow rate calibration,pressthe & , 9%kéysThescreenbelowshowsthe

first calibration point of 19.80 L/min. NBaa GKS a9b¢owe (1Se& (G2 FRGLY
YR GKSY LINK’aa G(GKS a9b¢owé 1Se I3IFLAy G2 LINROS
Afterenteringthe NE F SNBy OS  araté fgf RaliMdia@Pint T, thePéesshe

a 9 b ¢keywEhe 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
NBEFTSNBYyOS ail yRIR&RdEE safiflem refienieStandsrdbaesid

L/minfor CalibrationPoint2 onthe CSN QA/QC Spreadsheet.

RepeatpreviousStepdor CalibrationPoint3 (24.20L/min).

' FGSNI SYGSNAy3 (G4KS NBFSNBYyOS &aidGl yRINRQa Tf24
appears showinthe new GainQffset,and CorrelationCoefficientPresgsheda | 9 { o | S @&

savethe flowrate calibrationto Compactlashmemorycard.Presshe d 9 b ¢ kewtoe

return to the CalibrationMenu screen. If the operator wishes to return to the AUTO MODE,

LINBaa GKS a9bc¢oweé 1Se (6A0Sd ¢KAAa O2y Of dzRSa
sampler.

10.2 Met OneSuperSass

Thecalibrationprocedureperformedin the field for the Sasss flow rate measurementambientfilter,
ambient temperature and barometric pressure measurement.

Usingasetof NISTiraceablestandardsfor volumetricflow, barometricpressureandtemperature the Sass
Unit canbe easilycalibratedusingthe calibrationscreensn the SassControlUnit. Fromthe mainscreen
YSydz aSt SO0 GKS a/FfAONI(1Sé 1Sed ¢KAA | OUA2Y oGAff

10.2.1

1

T

TemperatureCalibration

Fromthe Utility Menu Screenselectthe F3keyon the control unit keyboard.Thiswill bring
upthe Temperature Calibration Screen as shown below.

Beforebeginningt will benecessaryo haveareferencetemperaturemeasurementlevice

that has a calibration traceable to NIST.

Fromthe menu, if the menuisnot alreadyinthe & I 'Y 6 Atenyeiiafuremeasurement
mode,use the arrow keys to move the cursor to the upper left hand selection and choose
0KS &l WéasuRyiants

Theindicationunderthe Sassnenuitem indicatesthe currentambienttemperature,and
thiswill be used to determine if the system needs to have the calibration changed.
Collocatehe referencethermometerwith the ambienttemperatureprobein 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 ambientemperatureprobe. If the temperatureisin exces®f the tolerance
thenusethe following procedure to reset the calibration of the ambient temperature
probe.

Insert theprobein theicebath with the reference thermometer, and alloseveral minutes
for the measurements to stabilize. It is best to try and stir the bath while both probes are in
the ice mixture Whenthe probesare stable,enter the valuemeasuredrom the reference
thermometerin the top reference window. When completed press F1 to save this value.
Nowinsertthe probein the heatedwater mixture andallowtime for the probeandthe
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



WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.1
PageB81o0f 193

F4 to save thigalue.

 Nowpressthed / | f Akeyihdthé&newvalueswill be savedn memoryof the control
unit.

1 This calibrated the temperature probe to the reference thermometerritethe
temperature checkgreviouslyoutlinedandverify that at the two measuremenpointsthe
temperaturesare within the £2°C tolerance. If they are not, then rerun the calibration test
one more time.

9 Ifit failsthe testasecondtime, thereisthe possibilitythat the temperatureprobeis
damagedand willneedto bereplaced.If anew probe idnstalled,be sure to sethe
replacement probaisingd KS a5S Tl dzf G¢ YSydz aSt SO0A2yd ¢KAA
measurement factors.

This same procedure can also be used for the filter temperature measurement, except that for the
temperaturecheck,usethe localambientasa singlereferencepoint. Fromthe temperaturemenu,usethe
FNNBg 1Sea (G2 OKFy3aS GKS @ltdzS FNBRY n G2 m 6KAOK
temperature probe into the open hole after canister #1 has been removed. Adio\L0) 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
abovefor thistemperatureprobe exceptthat the uppertemperatureisbasedon areferencethermometer
placednearthe filter temperatureprobelocatedabovethe canister.Continuethis sameprocedurefor the

remaining filter temperature probes.

10.2.2 PressureCalibration

Fromthe Utility Menu Screenselectthe F4keyon the control unit keyboard.Thiswill bringup the
Volumetric Flow Calibration Screen.

9 Comparing the current Sass pressure measurement with a reference barometer can make a
preliminarycheck.Thepressureindicatedfor the Sasshouldbe within £10mmHgof 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 ot barometric pressure
measurement.

1 Toperformapressurecalibration,afew itemswill be required. Thisincludesa precision
barometer or other pressurenonitoring device that has a rangé 600 to 800 mmHg with
accuracy in excess 0fLmmHgLocatednsidethe pumpenclosurgust underthe power
supplyonthe centerwallon the pump side is a nylon right angle connection that attaches
to the pressure transducer.

1 To perform a calibration, two measurement points will be necesddng carbe
accomplished by usimgsyringe sometubing,atee, andthe precisionreferencepressure
device.Connectfrom the pressure test pointo a teeconnectorusing some tubing, one
side of thetee goes to the pressure measuremelgviceandthe otherto the syringe.The
sizesyringerequiredisdependentuponthe 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.

9 Adjust the syringe in anolut to change the simulatetkst pressureneasured by the
reference devicandtransferredto the sensorinsidethe SassTwotypicalreadingswvould
be 600and760 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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Setthe simulatedpressurevalueto 600mmHgasmeasuredrom the referencepressure
sensor. When the measurement is stable, enter the value measured from the reference in
the top reference windowwWhencompletedpressF1 to savehis value.Nowset the
simulatedpressure value to 800 mmHg as measured from the reference sensor. When the
measurement is stable, entéine valuemeasuredrom the referencein the second
referencewindow.Whencompleted press F4 to save this value.

f Nowpressthed / | f Akeyihdthé&newvalueswill be savedin memoryof the control
unit.

9 This calibrated the pressure sensor in the pump box to the reference barometeunRke
pressurechecksreviouslyoutlined andverify that the newmeasuremeniswithin the £10
mmHg tolerance. If they are not, then rerun the calibration test one more time.

9 If it failsthe testasecondtime, there isthe possibilitythat the pressuresensor is damaged,
and willneedto bereplaced.If anew sensoisinstalled,be sureto setthe replacement
sensordza Ay 3 GKS a5SFldzZf Gé¢ YSydz aStSOUAZ2YD ¢CKAA &,
factors.

10.2.3 FlowCalibration

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 @mly (@) 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 hat has minimal inline flow restriction. Some of the flow measurement devices caictése

flow, to a pointthat it is difficult to measureat the operatingflow rate of the system.t isrecommended

that the Sass pumpe runfor approximatelytwenty (20) minutesto allowthe flow systemto reach
operatingtemperaturebefore performingaflow calibration.

9 Usingaflow test device, andanyadapterthat might be necessaryo adaptto the input tube
of the SCC, measure the flow at each of the canisters. The VSCC inlet adapter can be used.
1 Usingthe Up/Downkey seleceachof the flowline positions. The SuperSass fag (4)
flow lines.Inthe SuperSass these same four lines are also used by the secondmet(df
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 stai@zdnels
48&5 of the Sass are set to + 0.69 LPM or £10%. Walngisin exces®f thistolerance,
enteringthe valueof the referencein the Referenceosition and then hitting the
G/ FftAONIGSE 1S@ OFy OFftAONIGS GKS OKFEyySto ¢K.
that channel. Us¢his same procedure for any othehannels thatnay reauire
recalibration. Record all changes to the system in a logbook.

11.0 References
1. QualityAssurancésuidanceDocumentQualityAssurancé’rojectPlan:PM, sChemical
Speciation Sampling at Trends, NCore, Supplemental and TribaEEfeb4/B-12-003, June
2012
2. SORt5100CSNtandardOperatingProcedurdor the Met OneSASRevisior? Date:July27,2011

3. StandardOperatingProceduregSOP}-orthe URG3000NSequentialParticulate
Speciation System, SOP: UBIBON Revision: 2 Date: August 11, 2011
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Appendix A.1 Forms
E @ Met One SASS / SuperSASS AUDIT (PM, )
ABBR. | I
CLIENT WDEQ-AQD | FIELD SPECIALIST |  Joe Mazza | DATE |
SITE NAME
MANUFACTURER MODEL SERIAL NUMBER EXPIRATION DATE
PM Flow Standard #1 Alicat FP-25 453386 71212025
PM Temperature Standard #1 Alicat FP-25 453386 71212025
PM Barometric Pressure Standard #1 Alicat FP-25 453386 71212025
MANUFACTURER
MODEL Date and Time correct?
SERIAL NUMBER [ IYes | | No
If no, time off by:
SETTINGS | 0 min
Total Flow | |
LEAK CHECK FLOW VERIFICATION
I Flow Reference | Instrument | Actual Diff | Design Diff
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8
AUDIT CRITERIA (<= AUDIT CRITERIA (<=
Leak Check Flow (LPM) 0.1 Actual Flow % Diff 5%
Design Flow % Diff 5%

TEMPERATURE SENSOR (°C)
Reference Instrument Difference

AUDIT CRITERIA (<=)

Temperature Difference (°C) | 2

PRESSURE SENSOR (mmHg)
Reference Instrument Difference

L ]
[NoTES:

AUDIT CRITERIA (<5)

Pressure Difference (nmHg) ] 10
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D @ URG-3000N AUDIT (PM,5)
ABBR. | |
CLIENT WDEQ-AQD | FIELD SPECIALIST | Joe Mazza | DATE |
SITE NAME
MANUFACTURER MODEL SERIAL NUMBER EXPIRATION DATE
PM Flow Standard #1 Alicat FP-25 453386 71212025
PM Temperature Standard #1 Alicat FP-25 453386 71212025
PM Barometric Pressure Standard #1 Alicat FP-25 453386 71212025
MANUFACTURER
MODEL Date and Time correct?
SERIAL NUMBER [ IYes | |No
If no, time off by:
SETTINGS | 0 min
Total Flow | |
LEAK CHECK
Max Vac Min Vac Difference Time
1 ] _
AUDIT CRITERIA (<=)
Vacuum Difference Max (mmHg) l 225
FLOW VERIFICATION AUDIT CRITERIA (<=)
Reference | Instrument | Actual Diff | Design Diff Actual Flow % Diff 5%
Total Flow Design Flow % Diff 5%
TEMPERATURE SENSOR (°C)
Reference Instrument Difference AUDIT CRITERIA (<=)
I I Temperature Difference (°C) l 2
PRESSURE SENSOR (mmHg)
Reference Instrument Difference AUDIT CRITERIA (<=)
I I Pressure Difference (mmHg) I 10
INOTES:
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CORRECTIVE ACTION REPORT

PROJECT NAME

Identification of a Problem or Deficiency:

Created By:

Assigned To:
Date:

Summary:

Corrective Action Taken and Results:

From:

Corrective Action
Description:




WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.1
PageB6 of 193

BAR CODE GOES HERE

Custody/Data Foam Mo,

PM.s CSN CUSTODY AND
FIELD DATA FORM

White — retum to lab
‘Yelow — sit2 retains
Pink - lab retains.

. CUSTODY RECORD {Name, Date)

1. Laboratory, Cut 3. Site, Out

2. Site, In 4. Lab, In

E. SITE AND SAMPLER INFORMATION

1. She AIRS Code 5. Site Name

1. Sampler 3N 6. Intended datm ofnse
3. Samgpler Type 7. Date of samplar set-m
4. Samplar POC £, Coemator’s name

C. SAMPLER CHA

NNEL COMPONENTS

Chansel Number Comp tID No. | Comp t Description

L kopt at sitm SASS cyclone

1 11234363 SASS camister (Tedlen Elwr) (GREEN)

2 kupt at site SASS cyclens

1 11234570 SASS camister (MeD dearader, mylon flter) (RED)

D. START, END, AND RETRIEVAL TIMES
Chanmel Moo Seart date Seart fime End date End oimse ERerrieval dase Ferieval itme
1
2
3
E. SAMPLFR CHANNEL INFORMATION (Post-Sampline)
Chanmel Emm Enm Sample Avp. Avp. Avp. Max Mfim.
Mo Time Time, Flaz Volume Bow Bow CV ambiemi ambient ambient
- (md) (L i} (L mmimy T{0OC) T(O0C) T({O0CH
2
3
Chanzel oT Awg. Fillter Mlar. Min. Filter | Ave. BP Alax. BP Afin. BF
N Flaz T {3C) Filter T {3 (mm Hig) {mm Hiz) {mm Hz}
T{O5)
1
2
3
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MatOne SASS - Primary Sampler
Clock Test

I Local Time is under daylrght Svings, convert Bel 51d 0 Local Standand Time. Daylrght Saving Time begins
for most of the Uinimed Stams ar 2-00 am. on the firs Sunday of Aprnl. TIme revers o Sandard ome a1 2-00 am
on the las Sunday of Ocobe

Time {hihomm) Diference 5 minfes or BEs T
Minutes Pass Fail

Ref Std

]
>
£
4]

Suadrt
Recailorated
Diate

Leaak Test

Initial Check After Comrection 0. 10 LYmin or greater @ls
A L'min B Lfmin Faill A Fall B Pass

Charne
Chanmne
Channe
Channe
Channe
Channe
Channe
Channe

= LA s R e
()
o= o de W R e

]

Flow Test Callbraticn
For the refersnce standard, enter "UR"™ fior ununrm and "OR" fof OWer ramn Tlow I'ﬂlll!ml
Lfrmin Less than 10%7
Lowsar Limit Ref Sid  Upper Limit SASS % Diference Pass Fail

g
®
o DL B R P SR

Hi HEEE HE

Retest amnsr Callbration

Lrrslini
Lower Limit Ref Std

Less than 10% 7
Pass Fail

ﬁfﬁfﬁfﬁfg HH HEHEHE
.!
#

:
i HHEE EHE
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=]
Super SASS Monthly Flow Check S I
Motsorologeal Sclutions e,
A Towwty Mw
Dane: Stant Tine:
Site Name: Stop Time:
Samgpler Modet Sie L
SN
Temperatirs Calibration Device, Moded and Serisd Number:
Pressure Calibration Device, Moded ans Serial Number:
Flow Rate Calibration Device, Mode and Serial Number:
BAZE ST Tierws)
Cleck Chuck: [ T s Fouma
L 1 JAs Len
TN
Loak Chech: As Found As Left
Channel 1
Chamnel 2
Chamnned 2
Chamnel 4
Channel 5
Chaneslt §
Channal 7
Chansat & )
Leak Check Criteria < 0.1 LPM (10 cofmind
T Senser C iy Commens:
Temp. OlEplay: 5 Temp.
As Founa | 1
AsLen] 1 1
Criteria: < 2.7 cegrees C
Fiter Tenperature Semior Calibration (*Cx
=] Commares:
’s ,
AsLon| |
Crteria: < 2.7 degrees C
Pressure Senser Calitvation {mmbg): Comments:
A3 Foung| 1
£s Lot| 1 1
Crtenx: <10.1 mm Hg
Flow Check As Feund (lpm):
SASS Target: Otsplay: Commenisc
Chanrel 1
Chamnd 2
Chamne 5
Chamnel 4
Criteria- = 4% of Flow Stc
Flow Check As Left 3
e e e o
Channal 1
Channal 2
Channat 3
Channal £
Criteria: < 4% of Flow Sxd Call MET ONE for service:
541-471-7T111
Mooty Manienance.
1= Cychons Chaaning = Clock VasScaton
w~ Lasak Chack W Check Ersee Log
1= Flow Rt Veritcation w Doanioad Digital Data Log
w Temrperatare Crackds) W Filler Exchange
1 Pricasers Cruch P Otwer
Flow Check By Entes data isto Yellow cells




WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025

Appendix A.1
PageB89of 193
URG 3000N Monthly Flow Check I
5T yrokegical Solution
Diata: Start Time:
St Namea: CﬂE'_r'E'll'E' NCORE WD SI-DP Time:
Sampler Mods|: URG F00N Site Location: Chejenne, Wyoming
Samplar SH: Sampler I0: NCORE

Temparature Callbratien Device, Modsl and Serlal Humber:
Prassure Callbratien Device, Modsl and Serial Humber:
Flow Rate Callbration Device, Model and Serlal Numbaer:

URE M3T {ountalin Standand Time)
Clock Chech: 1608 16:08 Found
3 ] Laft
Cmtena: < 1 min/maonth
&5 Found Leak Check: A mim Hig B mmHg Pass ¥IN7
Cchanne 1 | 1 1 |
Az Laft Leak Check:
Cnanne 1 1 | | |
Leak Check Criteria: if drop is 225mm Hg or more in 35 seconds = Fail
Amiblent Temperature Sensor Callbration ["C): Commenis:
Commenis:
A5 Found
AE Left
Criteria: =10.1 mm Hg
Flow Chack As Found {1 i
URG Target: - . 3 T O Commenis:
19.80
2200
24.20
Criteria: < 4% of Flow Std.
Flow Check Az Left {lpm):
ILH.GFMDHEI. IH:IIT.ﬂII. DHzplay: % DT,
19.8
2.0
2432
Criteria: < 4% of Flow Std. Call URG for service:
919-942-2753

MonEhly Mantenancs:

I Cycione Cleaning ™ Clock Verfication

I Leak Check ™ Check Emar Log

r Flow Rate Vertfization [ Download Dighal Data Log
I Temperature Checifs) [~ Filter Exchange

I~ Pressure Check I~ Oaher

Flow Check By Enter monthly verifcation data Into vellow calls




WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025

Appendix A.1
Paged0of 193
Revision Mo 1
December 2024
Wyoming DEQ-ACQD E-SEQ-FRM Model 9800 Verification & Maintenance Form
Date: Actual Time [MST): | Sampler Time; Location: Sampler Type
Inspector: sampler D& | PMug
Network: Status: ] PMa
Test Equipment: | serial #: Mode:
Monthly Maintenance and Verification

Leak Check: Pass Fail

External Leak Check: [ ] *If External Leak Check fails, complete Internal Leak check

Internal Leak Check: [ ]

Sensor Verification:

Ambient Temp:
Filter Temp:
Ambient Pressure:
Flow:

Sensor Adjustment (As Needed):

Ambient Temp:

Tasks Completed:

Filter Temp:
Ambient Pressure:
Flow:

Clean PM 4 W/Sharpout: | [ ] Yes || Mo |[[ ] WA

Clean Filter Cassette Chamber: | [ 1 Yes |[ ] No |[ ] NfA

Check Fans for Operation: Yes ([ ] No ] Nfa

Clean & Inspect Fan Filter/Screens: [ [] Yes |[ ] Mo [[] NfA

Clean & Inspect PM-10 Inlet & Down Tubes: [ [ ] Yes |[] Mo [[] Nfa

DownloadData: | [ | Yes |[] Mo |[ ] NfA

Onsite Logbook Updated: | ] Yes [[ ] No |[] N/A

DEQ-AQD Sensor
Indicated Actual Adjustment Requirements

| <£2.1°C Verification
<2 1°C Verification
<+10.1° mmHg
| 16.7 If/min <#4.1 [16.05-17.37)

Indicated Corrected

Semi-Annual Maintenance and Verification (2™ & 4™ Quarters) |

Inspect & Replace Filters in Lower Cabinet: ] Yes [ Mo [] N/A
Onsite Logbook Updated: ] Yes [] Ne [] N/A
Annual Maintenance and Calibration (2™ Quarter) |
Clean Pump Compartment:: [ Kes [] Mo [ NfA
Onsite Loghook Updated:: [ ¥es [ Mo [] Hfa
3-Point Flow Calibration Annual Calibration Values:
Levels Indicated Actual Corrected Indicated Corrected
15.0 Ambient Temp:
16.7 Filter Temp:
184 Pressure:
Post Calibration Flow
Indicated Actual

Comment Section
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AppendixA.2¢ Met Onel020and 1022BetaAttenuation Monitor
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WyomingDepartmentof EnvironmentalQuality
Air Quality Division

WYOMING DEPARTMENT OF

ENVIRONMENTAL
QUALITY

StandardOperatingProcedurefor Beta
Attenuation Monitor

November2025
Revisiord.0



WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.2
Paged3of 193

1.0 ScopeandApplicability

ABetaAttenuationMonitor (BAM),is a continuousParticulateMatter (PM)instrumentthat measure$*M

inthe ambientair¢ KA &4 R20dzYSyid o6Aff F20dza PMy PN &itBani 62 &S LI N
aerodynamic size range below 10 microns, & s, PM with an aerodynamic size range less than 2.5

microns. An additionaizecut, PMoarse is defined aghe size cuthat isPMio minusPM:s. ThePMcoarselS

determined by operating 8Mip and aPM:sBAM simultaneously at the same location. The W2EID

does not have an?Myo or PM. 5 non-attainment areas.

2.0 Summaryof Method

The MetOne BAML020 and 1022 instrumemhodelsautomatically measure anecord 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 (i B/ small Carbdfhelement
emits a constant sourcef high-energyelectronsknownasbetaparticles. Thesebetaparticlesare
detectedandcountedby a sensitivescintillationdetector. Anexternalpump pullsameasuredamountof
ambientairthroughthe 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 attenuatibthe 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 airPleasenote that the Met One1020BAMPM;ghasan EnvironmentaProtectionAgency
(EPARgquivalent designation; EQROY98122.

For thePMx 51020 BAM, the designation is EQB08170. The BAM 1022 EPA designatiorFivk s is
EQPM1013209.Thefollowingconditionsmustbe observedvhena pairof BAM-1020unitsisoperatedas
a PMoarseFEM continuous measurement system:

Oneofthe BAM1020unitsis configuredasaPM, s FEM

Theother unit isconfigurableasa PM. s FEM but setto measurePMioby excludinghe

PM. s cyclone.

Thetwo (2) monitorsare collocatedwithin one (L) andfour (@) metersapartat the inlet.
Theunits are equippedwith the BXCOARS&mplingkit, whichallowsthe two (2) unitsto
bedirectly connected togetheto provide concurrent sampling and reporting of tR®oarse
concentrations.

w To report mass concentrations under actual conditions set CONC TYPE to ACTUAL. This
configuration is almost always used f@kkL sconcentration reporting. It is also used when
reportingPMsgconcentrationsvhenpairedBAM1020monitorsare usedfor PMhoz s
monitoring.

w
w

€€

2.1 Definitions

Thefollowingtermsthat are usedthroughoutthis documentare definedhere:

0 NIST Traceable Standard: This refers to a National Institute of Standards and Technology
(NIST) flowpressureand RelativeHumidity (RH)/temperatureneasurementlevice.The
devicehasbeen regularly compared against NIST traceable standards of a higher
comparability.

Field Standard: This refeis a standard that travels back amarth from the central

laboratory to thefield stationsandis usedto checkthe flow rates,pressureand
RH/temperaturesensorswithin the BAM instruments.

[@]3
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0 QualityControl(QC)hecksThisisaone-point verificationcheckof 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 HealthandSafetyWarnings

Thefollowinghealthandsafetywarningsmustbe followedin order for safeoperationof the instrument.

0 BAM instruments generallyperate usingl10 VACcurrent. Therefore if troubleshooting,

be extremelycautiousagainstelectricshock. Thiscanboth harmapersonandpossibly

harmthe instrument.

The Met One Instruments BAM 1020 and 1022 contains a small Cabsta radiatiorn
SYAGGAY3T a2dNOS® ¢KS | OGAGAGE 2F GKS a2daNDOS A
only Met One factory technicians should attempt to remove or access the beta source. The
beta source should nevereedto be replaced Neitherthe Carbor* sourcenor the beta
particledetectorisserviceable 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.

Alwaysusearthird groundwire on all instruments.

Alwaysunplugthe instrumentwhenservicingor replacingparts.

Referto the manufacturer'snstructionmanualandknowthe preciselocationsof electronic
components before working on the instrument.

Avoidelectricalcontactwith jewelry. Removeings,watches bracelets andnecklaceso

prevent electrical burns.

O«

O« O¢ O«

4.0 Cautions

0 Clearthe SizeSelective Inlet¢SSlandthe Very Shar@ut CyclonéVSCQ)n aperiodic
basis.This shoulde established foeach monitor station. Carefully cledime interiorof the
downtubeson a periodic basis. Use the cleaning procedures outlined in the manufacturer's
instruction manual.

Keepthe interior of the analyzerclean.

Inspectthe BAMsregularlyfor structuralintegrity.

To prevent leaks, it is recommended that the leak test procedures are performed on the
instrumentswheneveranyworkis performedthat couldaffectthe flow of the samplein the
instrument.

O« O¢ O«

4.1 Interferences

Thereare no interferenceswith thesemethods.However it isimportantthat the SSEndVSC®e cleaned
periodically because not servicing these components can allow PM of larger size to be sampled.

5.0 PersonnelQualifications

It isthe responsibilityof WDEQAQDor the contractorto train their field staff on instrumentoperationand
maintenancelt isarequirementof the WDEGAQDto train their staffandkeeprecordsof all trainingthat

is performed perWDEQvVv 5 Q& ¢NJI Ay Ay 3 tflyo | { céntided,Komputer ! a Ay &
operatedinstrument,there is alevelof knowledgeof electronicsandknow-how involvedin the operation

and maintenance of the instrument. The instrument manual is the best training tool for this.
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6.0 Equipment

WDEQAQDandits contractorsspecificallyutilize FEMBAM instrumentsbecauset isrequiredby the EPA.
FEMs are thoroughletted by theEPAThe instrument, when initially receiveshiouldoperatewithin the
parameters set dowbythe EPAThese parameters are availabletlire operating manual thatomeswith
the instrument. Thoroughly read and familiarize yourself with this instrument.

Thefollowingsuppliesarerequiredfor the operationof thisinstrument:

0 Inlets:Forthe PMxsBAM,the SSaBndVSC@nustbeinstalled.Forthe PMio BAM,onlythe
SSheedsto be installed.

0 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 thathe instrumentisrunningcorrectly.lt isalsogoodfield practiceto

leavethe tubingthat isused fromthe inlet of the flow device to the inledf the BAM atthe

station. Replace this tubingcracks or holes appear.

ReplacementeflonTape:Thisisthe majorreplacementtomponentfor the instrument.The

filter tape must be replaced approximately every two months.

LithiumBatteries:If necessaryreplaceeveryyear.

PumprebuildsKit: Periodicallythe flow pumpmustberebuilt. It isgoodpracticeto keep

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

[@]3

¢ O«

Spare parts will be purchased only from the instrument manufacturer by the Project Managers or the
contractors. For the WDE®@QD operated sites, parts will be inspected by the Project Managers or
Monitoring Specialisfor shippingdamageuponreceipt. Sparepartswill be keptin the monitoringstation

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
c2 Yy i NI Ol 2 NBEAQD tentrRl fagilfie®.vThe WDBQD will use AirVision software to track spare
analyzer usage.

7.0 Quality ControlProcedures

7.1 Initial Setup

Thissectiondescribeghe procesdor settingup and configuringa BAM,aswell asthe basicstepsrequired

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:

Poweron andwarm up the unit.

Familiarizeyourselfwith the userinterface.

Loadaroll of filter tape.

PerformaSelfTest.

Setthe reaHime clock,andreviewyour SETUParameters.
Performaleakcheckandaflow check.

Returnto the top-levelmenuandwait for automaticstart at the top of the hour.
Viewthe OPERATHenusduringthe cycle.

Q¢ O¢ O« O¢« O« O« O« O«
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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. Whenthe poweris switchedon, the mainmenuscreenshouldappearafter afew secondgsee
Figure ). 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 betadetectorcontainsavacuumtube whichmuststabilizeeverytime the unitis poweredup.
Thisalsoallowsthe electronicgo stabilize foroptimal operation. Thisappliesanytime theunit ispowered

up after beingoff. Instrumentsetupandfilter tape installationcanbe performedduringthis warmup 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 Usingthe Keypadand Display
Whenthe BAM1020is poweredup, it will displaythe mainmenu(top levelmenu)on the LCDdisplay.This

menu is the starting point for all functions of the BAM user interface.Figgre 1 Note: The main menu
will have a slightly different layout on BAMs configured in the -dugti PM-coarse configuration.

3/28/2010 BaM 1020 PMZ.5 FEM

LAST CONCENTRATICH: 0.028 mg/m3
CUBRENT ELOW: 16.7 LPM

STATOS: ON
FIEMWARE: 3236-05 3.6.3

SETIIE OPERETE TEST TALE

S0 8 U

— )

| S
[l—'—t' ‘FFI |Fﬁ‘ n

Figurel. StandardJserinterfaceandKeypador the BAM1020

Soft KeysDirectly beneath the display are four whibedzii (1 2 y & QISRAS R128\& &K (¢ KS a

dynamickeyswherethe functionchangesn responseo amenuoption displayeddirectlyaboveeachkey

on the bottom row of the display. Whatever menu option is displayed above one of these keys is the
functionwhichthat keywill perform inthat particularmenu. These are usetroughout theentire menu
system for a variety of functions. For example, modifications made within a menu are usually not saved
unless a SAVE sédey is pressed. EXIT is also another commonrksyffunction.

Arrow (Cursor)Keys:Thefour red arrow keysare usedto scrollup, down, left, andright to navigatein the

S
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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.

ContrastKey: Thekeywith a circularsymbolonit is for adjustingthe light/dark contrastonthe LCD
display. Press and hold the key until the desired contrast is achieved. It is possible-taljpstithe
contrast and make the entire display completely blank or completely dark, so be careful to setitto a
visible level or it may appear that the unitrist operating.

FunctionKeysF1to F6:The functiorkeysserveasshortcutsto commonlyusedmenuscreensThed C €
keys are only functional from the main menu screen, or for entering passwords. Here is a description of
each:

O«

F14 / dzNINDRiskey s ashortcutto the OPERATEINS Tscreenusedto display
instantaneous data values being measured by the BAM 1020.

F2a | @ S NFhiskSyis ¥shortcutto the OPERATEAVERAGECreenusedto displaythe
latest average of the data recorded by the BAM.

Co & 9 NNITNS keySldwsttHe &s¥r to view the errors logged by the BAM. The errors
are sortedby date. Thelasttwelve (L2) dayswhichcontainerror recordsare available and

the last100errors can be viewed.

Cn a5 I U IThiské& @llowistthly iYser to view the data stored in the BAM including
concentrations, flow, and all s{8) external channels. The data is sorted by date, and the
user can scrothroughthe datahour-by-hour usingthe soft-keys.Onlythe lasttwelve (2)
dayswhichcontaindata records are available for viewing in this menu.

[@]3

[@]3

[@]3

Whenthe BAM1022is poweredup, it will displaythe Main OperatingScreeras seen in Figure 2 below
Notethat the displayhasa 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.

16.7 LPM
23.7C

Figure2. Startup Screerof the BAM 1020
7.5 FilterTapelLoading

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

approximatelyeight @) weeks under normal operation. It is important to have spare rolls available to
avoid data interruptionsSome agenciesave andarchivethe usedfilter tape, althoughthe usedsample
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spotsare not protected from contamination, and are not marked to indicate the sample hour or site.
Chemical analysis mag affectedbythe binderagentin the tape.Loadingaroll of filter tape into the
BAM isasimplematter using the following steps:

If the monitor isoff, turn onthe BAM.Theunit shouldautomaticallyraisethe samplenozzle.
Liftthe rubberpinchroller assembhandlatchit in the UPposition.
Unscrewandremovethe two (2) clearplasticreel covers.
Install an empty core tube on the left (takgp) reel hub. This provides a surface for the used tape
to spoolupon.Met Onesuppliesa plasticcoretube to usewith 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
transportassemblyasshownin the drawing.Attachthe looseendof the filter tape to the empty
core tube with adhesive cellophane tape or equivalent.
6. Rotatethe taperoll by handto removeexcesslackandtheninstallthe clearplasticreel covers.
The covers must be tight in order to properly clamp the tape in place and prevent slipping.
7. Alignthe filter tape sothat it is centeredon all of the rollers.Newerunits havescoremarkson the
rollers to aid in visually centering the tape.
8. Unlatch and lower the pinch roller assembly onto the tape. The BARD cannot automatically
lowerthe rollers,andthe unit will not operateif the pinchrollersareleft latchedin the up position.
9. Presdghe TENSIOHNoft-keyin the TAPEnenu. TheBAM-1020will setthe tapeto the correct tension
and alert you if there was an error with the process. Exit the menu.

PR

7.5.2 BAM1022

One rollof filter tape will last approximatelgight @) weekswhenthe BAM1022 issetup to operate asa
U.SEPA PMsFEM. For continuous monitoring it is important to have spare filter tape rollsive. Use
the following steps to load filter tape:

1. Presghed h LJS &B yf Badton andselectthed [ h ! 5 (CIL t{ dbti®nuENtering thisscreen
will causethe nozzle to raise and instructiots loadthe tape per thedoor mounted diagranare
displayed.

2. Removehe Plexiglagoverby pullingout at the bottom to releasethe Velcroholdingstrip, and
then lifting the cover off of the tw@2) alignment pins at the top.

3. Unscrewandremovethe two clearplasticreel coversandboth tape spoolcores.

4. Makesurethe BAMnozzleandvaneare completelycleanof debris.Cleaningproceduresare
detailed in Section 6.6 of this manual.

5. Slide an empty tape spool core on to the takereel (on the left)You may use the empty spool
corethat wasjust removedfrom the supplyreel (onthe right) or the greycoretube (part number
8150) supplied with the instrument

6. Unwrapanewroll of filter tape.Placethe full roll on the supplyreelandroute the tape throughthe
nozzle and vane as indicated on the inside of the door of the instrument.

7. Fasterthe looseendof the newfilter tapeto the take-up spoolcorewith a pieceof tape.

8. Rotatethe spoolsby handto removetape slack.

9. Replacehe two (2) clearplasticreelcoversandfastenthe screwsightly by hand.

10.Presghe greyMOVEbutton to movethe tape andverify it hasbeenproperlyloaded.

11.If the tapeiscorrectlyinstalled,the displaywill reportd ¢ ! ISHOY khgreenlettersbesidethe grey
button.

12 Ifthereisaproblem,it willreportda ¢ ! @ !9 Llinred letters.

13 .Verifythe tapeis properlyrouted
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14 Removeanyslackbyrollingup loosetape onthe tape spools.
15 Presghe MOVEhutton againto take out anyadditionalslackandverifythe tapeisloadedcorrectly.

7.6 TheNORMAILOperationScreen

Normal Mode (BAM 1020) or Main Operating (BAM 1020) is the primary operation screen which displays
mostof the important parametersof the sampleprogressin one place,asshownbelow. It is acceptableo

leave the operation screen in normal mode instead of the main menu.

7.7 BAMRecommendedaintenanceActivities

Tablel illustratesthe recommendednaintenanceactions andheir frequency.

Tablel. Recommended Maintenand&ctivities.
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8.0 Quality ControlChecks

The procedure below describes the steps that are performed when QC checks are performed. There are
three (3) criticalaspectf the BAM:flow systemmaintenanceroutine leakchecksnozzleandvane

cleaning. The WDEAQD and its contractors must routinely verify these th{8gaspects to obtain high
guality concentration data from the unit. Complete flow system maintenance typically requires less than
ten (10) minutes to perform.
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Thebestorderfor the monthly flow systemcheckss:

1. Asfoundleakcheck.

2. Nozzleandvanecleaning.

3. Asleft leakcheck.(If aleakwascorrected)
4. QCchecksf 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 debrivuildup. There immormally aninsignificant amounbf leakage athe tape

interface, but an excessive leak lets an unknown portion of the 16.7 L/min sample flow enter the system
at the leak poininsteadof the inlet. Thiscouldcausethe total volumeof air sampledthroughthe inlet to
beincorrect, and the resulting concentration data could be unpredictably biased. ThenB&kb way of
automatically detecting &eakat the tape/nozzle interface because the airflow sensor is located
downstream othe filter tape. Allowing a significant leak to persist may result in concentration data being
invalidated. Routine leak chechiadnozzle cleaningreventany significant leaks fromccurring.
Performinganasfoundleak check before cleaning the nozzle or performing any service is a key method
for validating previous data.

Evenif the leakcheckvalueisfoundto be within acceptablebounds the nozzleandvaneshouldstill be
cleaned anyway to ensure continued lefa&e operation.

8.1 LeakCheckProcedure
8.1.1 BAM 1020
Performthe followingstepsto checkfor leaksin the BAMsystem:

1. Enterthe TES® TAPHEnenuonthe BAM.Thiswill stopthe operationcycleof the unit. Presghe

C25 a2¥Fd 1S8@& 2 FR@OIyOS GKS (IS ™M avAyR26¢

2. Perform an adound flow check/audit before performing any further service. Install a flow
referenceonthe inlet andcheckthe 16.7 flow point inthe TEST BLOW screetdse NEXT sdfey
to selectthe parameterdesired.Recoradhe asfoundflow rate, but do not calibrateanyof the flow
parameters until the leak checks and nozzle cleaning are finished.

3. Remove anyPMipand PM:sheads from the inlet tube and install a leak test valve onto the inlet
tube. If aPM. scycloneis used,installthe leakcheckvalveon top of the cyclone since thecycloneis

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 shouldtabilize atess tharl.0L/minin abouttwenty (20) seconds. Recorithe asfound
results. If thdeakflow valueisgreaterthan 1.0L/min,then there maybe averysmallamountof
leakagen the system. Ithe leakvalue is greatethan 1.5 L/minthen theremay be amore
significant leak.

5. If aleakisindicated,resolveit. First,attempt the leakcheckagainwith the PM scycloneremoved(if

used). Then clean the nozzle and vasedescribed below and perform the leak check again. When

the leak is resolved and the leak check value is less than 1.0 L/min, recordidfieleaskvalue.
6. Turnthe pumpoff andremovethe leaktestvalve.Goon to the nozzleandvanecleaningandthe
flow tests as described below.

8.1.2 BAM1022

a
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Usethe following stepsto conductthe basideakcheck:

1.

2.

~

Goto the TEST>TARESMenu.Thiswill stopthe currentsample,if oneisin progressandthen
raise the nozzle.
Advancedhe tape onetime by pressinghe MOVETAPBbutton. If the lastsamplespotisnot clearly
visible, advance the tape a second time.
Inspect the last sample spot on the tape rékamine it closely for any abnormal deformation or
holes.Thepresenceof abnormalitiesndicatesdebrisbuild up at the nozzle/ vaneinterface. Thiswill
need to be cleaned to restore proper operation.
Removethe PMy sizeselective inlet from thesampletube and install the B:805 leakcheckvalve
(or BX302zerofilter). If aPM.s cycloneis beingused, it shoulde left in placeandincluded inthe
leak check. Verify that the leak valve is in the open position.
Navigate to the TEST>LEAK TEST menu. See section 3.4.1 for details on how the buttons on this
screenfunction. Verifythe nozzleis in the down position.If it isnot, pressthe nozzlecontrol button
to lower it. The BAM 1022 is ready to begin the leak test.
Presghe PUMPONbutton andthe BAM1022will start the pump.Monitor the flow rate onthe BAM
1022 display and allow it to stabilize at 16.7 LPM
Presghe LEAKONbutton.
Closehe BX305valveasshownin the imagebelow. Theflow rate shouldbegindroppingasthe
sampling system is evacuated.
Thepumpflow rate shoulddrop below1.5LPM.
a. Ifthe flow rateis1.5LPMor lessthe leakcheckis satisfactoryProceedo stepl0.
b. Ifthe flow rateisgreaterthan 1.5LPM thencleaningsrequired.Thoroughlycleanthe
nozzle / vane interface and then perform this test again. If it passes, proceed to step

10.If it failsasecondime, goto section6.3.

11 Exitto the mainmenu.

12 Slowlyopenthe BX305valveto releasethe vacuuminsidethe BAM1022.
13 Removehe BX305andreplacethe PMi sizeselectiveinlet.

14 Resumanormalsamplingoperations

8.2 NozzleandVaneCleaningProcedure

8.2.1

BAM1020

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 frequelgianing if PM and dust are prevalent at that site.
Debrisanddirt buildupin humid, hot areasbecause the filtetape fibersmore easily adhere to the nozzle

and vane. The fibers can build up and dry out into a hard mass which can create flow lpakslosmall
holesin the filter tape. Thiscancausemeasuremenerrors.Usethe followingstepsto cleanthe nozzleand

vane parts:

1.

Latchup the tape pinclrollers, andraise thenozzle inthe TEST PUMPmenu. Slide the filter
tape outof the slotin the betablocknozzlearea.lt isnot necessaryo completelyremovethe
filter tape from the unit.

. With the nozzleup, inspectthe vane(usea smallflashlightif needed). Anydebriswill

usuallybe visible. Cleathe vane surface with a cottetipped 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. Lowerthe nozzleinthe TES®PUMPmenu.Liftthe nozzlewith yourfingerandinsertanotherwet
cotton applicatorbetweenthe nozzleandthe vane.Letthe nozzlepressdown onto the swabwith
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. Repeathe nozzlecleaninguntil the swabscomeout clean,theninspectthe nozzlelip andvane
again, looking for any burrs which may cause tape damage.

8.2.2 BAM1022

Overtime, agradualbuild-up of filter tape debrisandparticulatemayform on the nozzleandvanesealing
surfaces. Follow the steps below to clean particulate filter tape debris from these surfaces.

RequiredTlools: CottonTippedSwabdsopropylAlcohol
CannedAir (a.k.a.Compressedir Duster)with Tube
Suggested Interval:  Upon filter tape replacemengefght @) weeks).

Usethe followingstepsto cleanthe nozzleandvaneassembly:

1. Navigateto the Test>LeaR estmenuandraisethe nozzle jf needed.

2. Removehe BAM1022filter tape.

3. Thoroughlycleanthe nozzlesealandvanewith a cleanswabdippedin alcohol.Do not useany
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 debrisfallsthroughor isfound beneaththe vane,carefullycleanthe cavitywith a
blastof compressed air.

5. Reinstallthe BAM1022filter tapeandperformaleakcheck.

9.0 InstrumentPerformanceCalibrationsProcedure

Toperform BAMQCchecksthe siteoperatorshouldinclude:NISTiraceablecalibrationtransferstandards,
tubing and record forms.

9.1 FieldCalibrationof the Flow System
9.1.1 BAM1020

Flow calibrationsgcheckspr audits onany BAM set foactual flow controimustbe performed

periodically. The temperature sensor must be connected to input channel 6. The FLOW TYPE setting must
be set to ACTUARhthe SETUB CALIBRAT®&enu,or the flow calibrationscreenwill not evenappearas
anoptionin the TEST menu. Perform a leak check and nozzle cleaning before doing any flow calibrations.

TheTES® FLOWtalibrationscreenisshownbelow.Thed . ! aofumndisplaysvhatthe BAMmeasures

F2NJ SFOK LI NXYYSGSNWY ¢KS a{¢5¢ O2fdzyYy Aa8 6KSNB @&2adz
reference standard device. The <CAL> symbol appears to the left of the row of the active selected
parameter.Theselectedparametercanbe changedoy pressinghe NEXkey.No calibrationchangesare

made to the selected parameter unless the CAL or DEFAULT key is pressed. The ambient temperature and
pressureare alwayscalibratedbeforethe flow, becausehe BAMusestheseparametergo calculatethe

air flow rate in actual mode.

1. Enterthe TES®FLOWnNenu.Thenozzlewill lowerautomaticallywhenthis screenis entered.
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2. Toperformasimpleflow & O K $E#| | édzith ivtiichno BAMcalibrationsareto be changed,
simply use the NEX§Dbft keyto select the ATtemperature),BP (pressuregnd FLOWS
(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 referencestandarddevicepositionednearthe BAMambienttemperatureprobe.

Enterthe 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. Presghe NEXkeyto selectthe BPfield. Enterthe barometricpressurevaluefrom your
reference standardhto the STCield andpressthe CALsoft keyto calibratethe BAM
reading. The BAMINd STD pressure values should now be the same.

5. Afterthe temperatureandpressurereadingsare both correct,removethe PM s or PMiohead
from the inlettube andinstallthe tubingbetweenthe NISTraceablereferenceflow meter
andthe inlet opening. Press the NEXT key to select the first flow point of 15.0 L/min. The
pump will turn on automaticallyAllowthe unit to regulatethe flow until the BAMreading
stabilizesat the targetflow 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. Afterthe flow checkre-installthe PM: s or PMigheadandput the samplerbackinto
NORMAIloperation mode.

9.1.2 BAM1022

Theaccuracyfthe BAM1022flow control systemshouldbe periodicallyverified. If the flow, temperature
or pressure sensors are not operating within desired specification, they should be calibrated.

Requiredlools: CertifiedCalibrationTransferStandard
Minimum Suggested Interval: CompletecalibrationuponcommissioningVerification
requiredafter replacing filter tapedight @) weeks).

All calibration transfer standards should be certified, and have a valid certificate of traceability to NIST
standards.If aflow auditisdesired(andnot afull calibration)the sameproceduredetailedin 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.

Usethe followingstepsto verify andcalibratesensorsassociatedvith the BAM1022sampleflow control
system.

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

performing calibrationsAlso,allowthe calibrationtransferstandard(CTS)o equilibrateto

ambientconditions for no less thatfirty (30) minutes.

Goto the OperatemenuandselectStopSampldo stopthe currentsample.

3. Removahe sizeselectiveinlet(s)from the sampletube andinstallthe calibrationtransferstandard

(CTS).

Enterthe Test> AmbientTemperaturescreen.

5. Compardhe BAM1022temperaturemeasurementandCTS3emperaturereading.

6. If the BAM 1022 temperature sensor exceeds the criteria listed in the table above, press the
grey DEFAULBUtton to removeany previousoffsets.If the temperaturenow passesskipthe

N

B
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nextstep.

7. Ifthe temperaturestill needsto be adjusted pressthe greenborderedvalueboxandthe
numerical entry keypad will be displayed. Enter the CTS vathe fBtandard field, and press
OK to return to the Ambient Temperature screen. Press the grey CALIBRATE button to enter
the new calibratioroffset.

8. Returnto the TESTenuandgoto the AmbientPressurescreen.

9. Comparghe BAM1022pressureneasuremenandCT$ressurereading.

10. If the BAM 1022 pressure sensor exceeds the criteria listed in the table above, press the
grey DEFAULbBUtton to removeanypreviousoffsets.If the pressurenow passesskipthe
nextstep.

11. If the pressure still needs to be adjusted, press the green bordered value box and the
numerical entrykeypadwill be displayed Enterthe CTSaluein the Standardield, and
pressOKto return to the AmbientPressurescreen Presghe greyCALIBRATHItton to
enterthe new calibrationoffset.

12. Returnto the TESTenuandgoto the FlowCalibrationscreen.Thepumpwill start
automatically and adjust flow to the 16.7 Ipm test point.

13. Presghe greenborderedvalueboxthe flow rate test setpoint selectionwill appear.

14. Selecthe 14.0lpm setpoint andthen pressthe OKbutton. Thedisplaywill return to
the Flow Calibrate screen and adjust the flow to the new test point.

15. Allowthe BAMandCTSeadingto stabilize(at leastone (1) minute) andthen comparethe
BAM1022 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 buttaie removeanypreviousoffsetsfor allthree flow settings.If the flow rate
now passesskip the next step.

17. If the flow rate still needs to be adjusted, press the green bordered value box and the
numerical entrykeypadwill be displayed Enterthe CTSaluein the Standardield, and
pressOKto returnto the Flow Calibrate screen. Press the grey CALIBRATE button to enter
the new calibration offset.

18.PressSETo applythe change Whensettingthe 16.7Ipm flow rate,the SETption will
changeto read CALIBRATE.

19.Repeastepsl3throughl6abovefor the 17.5Ipm flow rate.

20.Repeastepsl3through1l6abovefor the 16.7Ipm flow rate.

21.Returnto the Main OperatingScreerandremovethe CTSrom the inlet tube andreplace
the size selective inlet(s).

22.Resumanormalsamplingoperations.

10.0 BAM1020/1022ZeroFilter Backgroundrest

10.1 BAM1020-Performingthe ZeroFilter BackgroundTest

AllBAM1020monitorsshouldhavea zerofilter test performedbeforethe equipmentisfirst deployedso
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.

Whenthe BAM1020 issetup for the first time, aminimumof 48-72 valid 1-hour zerotest datapoints
should be collected in order to accurately determine the BKGD value. Subsequent, periodic zero tests may
be performed with fewer dhour values, but this will result in a less accurate BKGD calculation.

Theinitial zerei S& 0 A& dzASR (2 RSGSNXYAYS GKS AyadNdHzySyid y2
detection(LLD)whichisH " iswithin specificationsForan8-minute count cyclethe LLD is n ®y 3fora Kk Y
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a 1-hour measurement cycle and foravaA y dzi S 02 dzy i Oe& GfT8He initi&l ZerofteptmandA & £ T
all subsequent zero tests should be performed using-amir@ite count cycle ithe BAM 1020 will be

operated with an 8minute count cycle. The zero tests should be performed withn@irdute count cycle if

the BAM 1020 will be operated with aminute count cycle.

Theinitial zerofilter test shouldbe performedafter the BAM1020is installedat the monitoringsite. If
this is not feasible, then performing the test with the monitor sitting on a nearby laboratory bench
before deployment is acceptable.

LF¥ GKS .!la mnanun A& (2 085 -826058BKB20)3HR zeddhter test shoutd &eY || NI K
performedwith the smartheaterengagedbut runningin & £ padverY 2 R Brthe durationof 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 zerdfilter test with the filter mounted outdoors at the monitoring site. In these situations, tHg0RX
zero filter assembly should be mountadide the shelter. Replace the standard inlet tube, with the short
1.5foot- longinlet tube (thistubeisincludedwith eachBAM1020to sampleroomair). Mount the smart
heaterandthe BX302 zero filter assembly on this shorter tube inside the shelter.

The ambient temperature sensors B32, BX596, or BX597) should always be placed in the same
environment from which the air is sampled. If the-BOR is mounted inside the shelter, the ambient
temperature sensor should also be placed inside the shdtter recommended that the BAM 1020 be
operatedfor at leasttwenty-four (24) hours before commencinthe zercfilter test. A leak check arftbw
checkshouldbe performedbefore proceedingon to the following stepsfor the zerotest. Althoughit is
not necessaryo reset the existing BKGD value to 0 for the purpose of conducting thetgstradoing this
will minimize the chance of a miscalculation.

1. Enterthe SETUB CALIBRAT®eNu.

Recordhe existingBKGDrvalue,then changeit to 0.0000(optional).
Notethe Conctype andsetit to Actualif it isnot.

Notethe Flowtype andsetit to Actualif it isnot.

Saveandexit backto the mainmenu.

aoop

2. Installthe BXx302zerofilter assemblyonto the top of the inlet tube.

Note: Whenit isnecessarythe BX302 zerofilter assemblymaybe insidethe shelterto avoid
aspiration of water through the zero filter.

3. Allowthe BAM1020to samplefor 48-72 consecutivehours,not countingthe warm-up period
for the initial zerotest. For the zerdest to be valid, no errors should be logged either during
the warmup period or during the 482-hour sampling period. For subsequent zero tests, the
user may decide to use fewer valid data points (suctwasty-four (24) for example).

4. Calculatehe averageof the hourlyBAM1020concentrationgo the nearest0.1> 3 K. Yhenew
BKGD value is the negative of this average. For example, if the average of the data sample is
APAAHM Y3 O6HOM >30 3-0.00K Recdr WNFBWBKGD valdés @ £ dzS A &

Note: If the BAM 1020 is being deployed for the first time, replace the fas@ir8BKGD with the
new BKGD@alue.AsMet Onelnstrumentsrunsthe initial factory zerotest without the smartheater
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. Calculatehe standarddeviationof the sample(STDEWn MSExcel}o the closest0.1> 3 R. Y
Confirmthat the LLDof the BAM1020meetsthe factory-specifiedvalue.
Note: Oldernon-FEMcompatibleunits maynot meetthesenoisespecifications.

6. If the resultsof the zerotest indicatethat the instrumentLLDs higherthan the factory-specified
Gl fdzS 2NJ GKIG GKS . YD5 @I f tkfice thé most eéehtfiei$ngt 6 & Y
factory) zerdfilter test, repeat the zerdilter test. If the problem persists contact the factory.

7. Enterthe newBKGDralueinto the SETUB CALIBRATRenuon the BAM1020.Restorethe
CON@nNd FLOW type settings to their ptest configuration, if applicable. Save and exit back to
the main menu.

8. Setthe FRHControlbackto YESo exitlow powermode. Saveandexit backto the mainmenu.

9. Resumeormaloperationsor continuewith additionaltesting,asneeded.

BAM1020BKGDTremplate;
https://metone.com/wp-content/uploads/2019/04/ZereTl estTemplateandSampleRevD-1.xIsx

10.2 BackgroundDetermination1022(MassOffset)

It isrecommendedhat the BAM1022undergoa backgroundest uponinitial deployment,annually,andafter
any major repairs have been performed. Required Tools: Zero Filter (Met One Instruments Par3R2).BX

1. Ensurghat the BAM1022hasbeencalibratedandthat leaksare not present.
2. Goto the OperatemenuandselectStopSampleo stopthe currentsample.

3. Removehe sizeselectiveinlet(s)from the sampletube andinstallthe zerofilter.


https://metone.com/wp-content/uploads/2019/04/Zero-Test-Template-and-Sample-Rev-D-1.xlsx
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BX-302 Zero Filter Assembly
4. Verifythat the zerofilter leakvalveisin the openposition.

5. Goto the SetupmenuandselectCalibration.

6. Setthe Backgroundralueto zero(seesection3.5.4for details).

7. Exitthe Backgroundnenu,goto the Operatemenu,selectStartSampleandbeginsampling.

8. After no lessthan seventysix {6) hours,retrieve the BAM1022hourly concentrationdata. Confirm

that the monitor ran without disruption. If errors, power outages or maintenance occurred, the test will
have to be restarted.

9. Calculatehe averageof the mostrecentseventytwo (72) hourly PM concentrationsRecordhis value.

10. Calculatehe new MassOffsetvaluedeterminingthe negativeof the 72 hour averagecalculatedn Step
9. For example, if the ZRour mean = 1.07 ug/fthe new Mass Offset would b&.07 ug/n®. Since all
Background values are entered in units of m@/gou would round to the fourth decimal place and use
0.0011 mg/mi.

11.Returnto the SetupmenuandselectCalibration.

12.Enterthe newbackgroundvalue.

13.Goto the OperatemenuandselectStopSamplgo stopthe currentsample if the monitor is still sampling.
14.Removehe zerofilter from the inlet tube andinstallthe sizeselectiveinlet(s)

15. Resumanormalsampling.

NOTESForbestresults,the zerofilter backgroundest shouldbe performedduringa periodof fairly
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stableweather.

Thezerofilter cartridgeshouldbe replacedif there are anyobvioussignsof discolorationdueto agingor
the aspiration of water. See section 9.1 for ordering details.

Todeterminethe hourly zeronoiseand hourly lower detectionlimit, calculatethe standarddeviationof

the most recentseventytwo (72) hourly PM concentrations (the values used in step 9 above). The
a0FyRINR RSOAIFIGAZ2Y 6 0 akKz2dZ R 6S fSaa GKFy 2NJ Sljdz
GAYSa GKS aidlFyRIFENR RSGOAIFIGAZ2Y OH 0O

If the standarddeviationisgreaterthan 2.4 ug.the cause shouldbe investigated ContactyourlocalMet
One Instruments representative for assistance.

BAM1020BKGDTremplate;
https://metone.com/wp -content/uploads/2019/04/Zero-TestTemplateand-SampleRevD-1.xlIsx

11.0 References
1. StandardOperatingProceduredor the Operationof the Met-OnelnstrumentsBeta
Attenuation Mass Monitor (BAM020) AQSB SOP 400, California Air Resources Board,
August 2019, Secortedition
2. BAM1020ParticulateMonitor OperationManual, BAM1020-9800RevU

3. BAM1022ParticulateMonitor OperationManual, BAM10229805ReVvC.
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Appendix A.2 Forms

CORRECTIVE ACTION REPORT

PROJECT NAME

Identification of a Problem or Deficiency:

Created By:
Assigned To:
Date:

Summary:

Corrective Action Taken and Results:

From:

Corrective Action
Description:




WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.2
Pagel100f 193

WYOMING DEPARTMENT

OF

ENVIRONMENTAL

MET ONE BETA ATTENUATION MASS
MONITOR - PM2.5

QUALITY FLOW CHECK
N Jackson BAM/Jackson, WY Date 3/30/2021 Start Time 8:20:00 AM
T SLAMS Stop Time 8:30:00 AM
R MC & PB
Analyzer Mfg Met One
Analyzer Model BAM 1020 [ 1= cell Containing Equations
Analyzers/n W14701
Model Serial Number
Temperature Standard 871
Pressure Standard BGI Delta Cal
Flow Standard
Certification Date| 2/5/2021
LEAK CHECK
Initial Sampler Indicated Leak| 0.5 LPM LEAK CHECK CRITERIA
Final Sampler Indicated Leak 0.5 LPM LEAK < 1.0 LPM
TEMPERATURE SENSOR VER
Ref. Std.
BAM Temp. Temp: DIFF. TEMPERATURE CRITERIA
25 I 2.0 0.5 DIFFERENCE < +2.1°C
BAM Press. Press DIFF. PRESSURE CRITERIA
603 I 606.7 3.7 DIFFERENCE < +10.1 mm Hg
FLOW CRITERIA
DIFF. OF STANDARD REFERENCE < + 4.1%,
DESIGN < * 5.1%, ACTION LEVEL OF < 3%
%6 DIFFERENCE
Standard Standard
BAM BAM Flow RS Reference Reference Design 5.1% | Design Span
TARGET Flow
4.1% Span
15.0 15.00 14.82 -1.2% 14.39 - 15.62 1.2% 14.24-15.77
184 18.40 18.14 -1.4% 17.65 - 19.15 1.4% 17.46 -19.34
16.7 16.70 16.42 -1.7% 16.01-17.39 1.7% 15.85-17.55

COMMENTS

Flow and leak check performed with 2.5 sharp cut.

PM2.5 not communicating, fixed the issue by powering on and off, changed clock time 2 minutes. Change tape month.

Nozzle and vane cleaning

X

X

X
X Leak Check
X Flow Rate Verification

NA

X Clean PM,; Head

2/26/2021 |Clean Capstan & Pinch Rollers, Replace Filter Tape {every 8 weeks unless broken)

Tested By MC&PB

Clean PM,; Inlet

Check Error Log (F3 to recall last 10 errors)

Download Digital Data Log { i remote ication)
Other

Wyoming Department of Environmental Quality

FA\DIVISION\AQD\ Monitoring. Argdin\ SLAMs \Administration\Maintenance and Flow Verification\2021_BAMS Flow Verifications Forms




WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.2
Pagelllof 193

WYOMING DEPARTMENT OF

ENVIRONMENTAL
QUALITY

MET ONE BETA ATTENUATION MASS
MONITOR - PM,,

Analyzer Mfg

Analyzer Model

Analyzer sfn

Model

Temperature Standard
Pressure Standard
Flow Standard

Certification Date

Date Start Time

Stop Time

|:I= Cell Containing Equations

Serial Number

LPM LEAK CHECK CRITERIA
Final Sampler Indicated Leak LPM LEAK < 1.0 LPM
Ref. Std.
BAM Temp. 1emo. DIFF. TEMPERATURE CRITERIA
| 0 DIFFERENCE < £2.1°C
BAM Press Press. DIFF. PRESSURE CRITERIA
I 0 DIFFERENCE < £10.1 mm Hg
FLOW CRITERIA
DIFF. OF REFERENCE < + 7.1%, DESIGN
< £ 5.1%, ACTION LEVEL OF < 3%
%o DIFFERENCE

BAM Standard Standard Cocion

BAM Flow Ref. Std. Flow] Reference Reference g Design Span

TARGET 5.1%
7.1% Span
15.0 #DIV /0! 13.94 - 16.07 100.0% 14.24 - 15.77
184 #DIV/0! 17.09-19.71 100.0% 17.46-19.34
16.7 #DIV /0! 15.51-17.89 100.0% 15.85-17.55
COMMENTS
Working well
NCE
Nozzle and vane cleaning Clean PM, 5 Inlet

Leak Check

Flow Rate Verification

Clean PM, Head

Check Error Log (F3 to recall last 10 errors)
Download Digital Data Log (continuous remote communication)
Other

Tested By

Clean Capstan & Pinch Rollers, Replace Filter Tape (every 8 weeks unless broken)
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WYOMING DEPARTMENT OF

ENVIRONMENTAL

QUA

SITE NAME/LOCATION

) 58 B 4

Gilletre SLAMS/Gillette, WY

MET ONE BETA ATTENUATION MASS
MONITOR - PM2.5

Monthly Flowrate Verification Sheet

Start Time  3:15PM
Date 04/27/22 Stop Time _ 3:40 PM

VERIFICATION EQUIPMENT:

PROJECT SLAMS Model
SITE OPERATOR ) Temperature Standard
Pressure Standard BGI Deita Cal
Analyzer Mfg MET ONE Flow Standard
Analyzer Model BAM 1022 Certification Date 10/21/2021
Analyzer s/n A18624 Serial Number 234455
Analyzer Mode Continuous
Monthly Verifications
| Sampler Ref.Std | DIFF. Difference
|Fiow Set Point 16.7 16.68 1658 -0.1 |[<4.1% (16.01-17.38)
|initial Leak Check 0.03 < 1.1LPM
|Final Leak Check 0.3 < 1.1LPM
Ambient Temp (*C) 15.7 15.24] -0.46 |s2.1°C
Ambient Pressure 639 639.03| 0.03 [s10.1 mmMg
*Most besks ocour at the nozzle where it contcts the Filter tape . Clean nozdle and repest leak check.
General Maintenance
x Clean 1 & Seals (1 /month) 3/30/2022 Replace Filter Tape {1/60 days)
x Clean VSCC (1/month) x Count Test Greater 1000Hz
X Clean PM10 Inlet Head (1/ month) X Time within £ 1 minute of cell phone
X Self Test Passed (after e, troubleshooting or calibration)
Span Mass Audit
] Sampler Ref. Std DIFF. Difference

Every 6 months. Section 6.8 in manual. Zero & Span Foils. % difference should be

less than 5%. If it fails redo test and minimize tape movement Sampler — Actual
T)’ e sowvjor  [s21%
14.0 — Actual
Calibrations as needed ( 14.0 )x 190 1000 <51%

17.5 — Actual
175

(

)eoo

'17.5 — Sampler’

16.7 — Actual
( 167 )xmo 1000 |<s1%
Y 16.7 — Sampler

1&7““‘”)“00 1000 <21%

Cleaded PM inlet and sharpout alzo drained water out of the inlet jar and cleaned out jar.
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ﬁ', \ Air ﬁeﬁ?w ce BAM 1020 VERIFICATION & CALIBRATION (PM,.s)
ABBR. | ]
CLIENT | FIELD SPECIALIST DATE
SITE HAME | DATE OF LAST VISIT
MANUFACTURER MODEL SERIAL NUMBER | EXPIRATION DATE
PM Flowr Standard #1
M Tempersture Standard #1
P Barometric Pressure Standard #1
[ AS FOUND ] I AS LEFT ]
ANUFACTUREE IMANUF ACTURER
ODEL
ERIAL NUMBER
SETTINGS | SETTINGS |
frotal Flow 16.7 [Total Flow 16.7
[Background Background
Date and Time correct? Llves 1Mo
If no, time off by: 0 min
Comected? L ¥es [INo
FLOW VERIFICATION ACCEPTANCE CRITERIA (<) | Fieid | Data
| AS FOUND | Reference | Instrument | st corr] osngn oor] Actsl Ao % O 2% 4%
[rctal Flow Design Aow® Diff 2% | 5%
LEAK CHECK
|  rPumpoft | stopoock Closed | ACCEPTANCE CRITERIA (<=) | Field | Data
| _AS FOUND [otal Flow | | | Leak Check Aow(LPM) 1.0
—
TEMPERATURE SENSOR (°C)
Reference | Instrument | Difference ACCEPTANCE CRITERIA (<=) | Field
|_AS FOUND |
| ASLEFT |
PRESSURE SENSOR (mmHg)
Reference | Instrument | Difference ACCEPTANCE CRITERIA (<=) | Field
AS FOUND | Presare Dffererce (mmHg) | 10
AS LEFT |
REFERENCE MEMBRANE CHECK
Target | Instrument | Difference ACCEPTANCE CRITERIA (<=) | Field
[ asFounp ] 55 Dfference 5%
BETA COUNTS DURING MEMBRANE CHECK
W/O Membrane With Membrane
[&sFounp
| Vane cleaned? | — Yes [ INo | PM, inlet cleaned ? 1 L ves LinNo |
| Nozzle deaned? 1 [ ves [INo 1 PM, ; cyclone cleaned? | Dlves Line |
Downtube cleaned? L] Yes No
Pump? [ Replaced Rebult [ | Nja
Lithium Battery* Replaced? [ ¥es LiNe *BR2062
1 LE_AK CHECK
|  Purpofi | Stopcock Closed [ ACCEPTANCE CRITERIA (=) | Field | Data |
| _ASLEFT otal Flow | | | | Leak Cheok Row(LFM) | 10 | 15 |
1 Flow recalibrated? | Lives Linve |
REFERENCE MEMBRANE CHECK
Target Instrument Difference ACCEPTANCE CRITERIA (<=) Field
[aStiErT ] 9% Differere 5% |
BETA COUNTS DURING MEMBRANE CHECK
W/0 Membrane With Membrane
[ asierT |
FLOW VERIFICATION ACCEPTANCE CRITERIA (<=) | Field | Data
AS LEFT Reference | Instrument | achat oirr] oo ngn oinf Aokl Row % Ciff 2% 4%
otal Flow Design Aowh Diff 2% | 5%
Background Test started? Yes 1] No
Date & Time |
1 1/1/1900 [ 0:00 |
Eoms:
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f&\ Air Resource

ECIALISTS BAM 1020 VERIFICATION & CALIBRATION (PM;)

CLIENT | | FIELD SPECIALIST | || DATE | |
SITE HAME | | | pate of LasTvsiT | |
MANUFACTURER MODEL SERIAL NUMBER EXPIRATION DATE
PM Flow Standard #1
PM Temperature Standard #1
PM Barometric Pressure Standard #1
1 AS FOUND | | AS LEFT |

ANUFACTURER

ERIAL NUMBER

[SERIAL NUMBER

SETTINGS | SETTINGS |
frotal Flow: 16.7 Total Flow 16.7
Background
Date and Time correct? L ves LMo
If no, time off by: 0 min
Comected? e L%
p—— — -
FLOW VERIFICATION ACCEPTANCE CRITERIA (<=) | Field | Data
AS FOUND | Reference | Instrument | sl oorrf o ign corl Actual Row % Diff 4% 7%
otal Flow: Design R Diff 4% | 10%
LEAK CHECK
| Purpoff Stopoock Closed ACCEPTANCE CRITERIA (<=) | Field | Data
| AS FOUND [rotal Flow | | Leak Check Aow(LPM) 10 15
et
TEEPERATURE SENSOR(_C)
Reference Instrument Difference ACCEPTANCE CRITERIA (<=) | Field
AS FOUND | 1 Terperature Difference [°C) 20 ]
AS LEFT |
PRESSURE SENSOR (mmHg) |
Reference Instrument Difference | ACCEPTANCE CRITERIA (<=) [ Field |
| AS FOUND ] | Prasaure Differance (mmHg) | 10 |
|_ASLEFT |
REFERENCE MEMBRANE CHECK
Target Instrument | Difference ACCEPTANCE CRITERIA (<=) | Field
I AS FOUND I % Differeroe 5%
BETA COUNTS DURING ME MBRAHE CHECK
WIO With Membrane
| AS FOUND
1 Vane cleaned? | — Yes LINo 1 [ PM,, inlet cleaned? | Ll Yes LINo |
| Nozzle cleaned? | O ves [ INo | | Downtube cleaned? 1 [Tves [Tho |

Pump? | [ Replaced [ ] Rebult [ In/a
Lithium Battery* Replaced? | Yes L1No BR20G2

LEAK CHECK
[ Rirpoti [ Stopoook Clozed ACCEPTANCE CRITERIA (=) | Fieid | Data
| ASLEFT [votal Flow | | Leak Check Row(LPM) 1.0 1.5
| Flow recalibrated? | Ll ves LN ]
REFERENCE MEMBRANE CHECK |
Target Tnstrument_|_Difference [CAcCEPTANCE CRITERIA =) [ Fiela |
[CASIERT T T 1 | S fararoe |
BETA COUNTS DURING ME MBRANE CHECK
Wi0 With
| ASLEFT |
FLOWVERIFICATION ACCEPTANCE CRITERIA (=) | Field | Data

AS LEFT Reference | Instrument | actal oirtf penign oo Actual Aow % O 4% 7%
otal Flow D-s-igpﬁaw'lhnm 4% 10%

Background Test started? Yes 1Mo
Date & Time |
| 1/1/1900 | 0:00 |

EOTES:
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[ ¥
I r'l n |ty ‘// MET ONE BETA ATTENUATION
Consultants! Z=Za MASS MONITOR - PM, 5
FLOW CHECK
SITE NAME Date Start Time
PROJECT Stop Time
SITE OPERATOR
analyzer Mfg
Analyzer Model |:|= Cell Containing Equations
Analyzer s/n
VERIFICATION EQUIPMENT:
Muodel Seral Number
Temperature Standard
Pressure Standard
Flow Standard
certification Date
LEAK CHECK
sampler Indicated Leak[ oM LEAK CHECK CRITERIA
LEAK =< 1.0 LPM
TEMPERATURE SENSOR VERIFICATION
BAM Temp. Ref. Std. Temp. DIFF. TEMPERATURE CRITERIA
| DIFFERENCE < £2.1°C
PRESSURE SENSOR VERIFICATION
BAM Press. Ref. std. Press. DIFF. PRESSURE CRITERIA
[ DIFFERENCE < £10.1 mm Hg
FLOW VERIFICATION
B % DIFFEREMNCE |FLoW CRITERIA
TARGET BAM Flow Ref. Std. Flow REFERENCE DESIGN DIFFERENCE =< 14.1% of Ref.
15.0 DIFFERENCE < 15.1% of Dasign
16.4
16.7
COMMENTS

MONTHLY MAINTENANCE

Mozzie and vane cleaning
Leak Check
| Flow Rate Veriflcation
Clean Capstan & Pinch Rollers
] ciean Pays Head

Tested By

Clean PMz s Inlet
Chieck Error Log
Download Digital Data Lop
Replace Filter Tape

| Other
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Trin |ty !//4 MET ONE BETA ATTENUATION

FLOW CHECK
SITE NAME Date Start Time
PROJECT Stop Time
SITE OPERATOR
Analyzer Mfg
Analyzer Model I:I: Cell Containing Equations
Analyzer s/n
VERIFICATION EQUIPMENT:
Model Serial Number
Temperature Standard
Pressure Standard
Flow Standard
Certification Date
LEAK CHECK
sampler Indicated Leak| M LEAK CHECK CRITERIA
LEAX < 1.0 LPM

TEMPERATURE SENSOR VERIFICATION

BAM Temp. Ref, Std. Temp. DIFF. TEMPERATURE CRITERIA
T DIFFERENCE < £2.1°C

PRESSURE SENSOR VERIFICATION

BAM Press. Ref. Std. Press. DIFF, PRESSURE CRITERIA
| DIFFERENCE < *10.1 mm Hg

FLOW VERIFICATION
BAM [~ 56 DIFFERENCE __ |FLOW CRITERIA
TARGET BAM Flow Ref. Std. Flow REFERENCE  DESIGN DIFF. OF REFERENCE < £ 7.1%
184
16.7
COMMENTS

MONTHLY MAINTENANCE

1| and vane c

| Leak Check |_| check Error Log

] Fiow Rate Verification "] Download Digital Data Log
1_‘ Ciean Capstan & Pinch Rollers 3: Replace Filter Tape

] ciean Pm,, Head Other

Tested By




WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.3
Pagell7of 193

AppendixA.3¢ Thermo2000i



WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.3
Pagel18of 193

WyomingDepartmentof EnvironmentalQuality
Air Quality Division

WYOMING DEPARTMENT OF

ENVIRONMENTAL
QUALITY

StandardOperatingProcedure For th&hermoScientificinc.
Partisol2000iAir Sampler

November2025
Revisiord.0



WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.3
Pagel190f 193

1.0 ScopeandApplicability

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 micron®Nigs., The goal of this SOP is
twofold; to outline the Thermo2000ioperationand calibrationproceduresn orderto ensurecomparability
of all Thermo 2000i Federal Reference method (FRM) samplers within the \WQEQ@etwork.

2.0 Summaryof Method

TheThermo2000isampleris designatedasa FRMfor collectionof PMes. Thesamplemeetsthe United
States Environmental Protection Agency (U.S. EPA) requiremembigsampling (40 CFR part 50,
Appendix L).

Ambient air is sampled through the top of the instrument at B oSize selective inlet (SSI) then through
the PM:sverysharpcut cyclone(VSCCYhePMyandVSCGizeselectiveinlets (SSisitilize angularvelocity
to removeparticleslargerthan 2.5microns.Thesamplermaintainsa constantvolumetricflow rate of 16.67
liters per minute (LPM) utilizing a mass flow controller (MFC) andirealambient temperature/pressure
compensation. The sample is collected on a 47 millimeter (mm) filter housed in Delrin 52 mm Teflon
cassette. These cassettes are mounted imglsffilter tray for easy exchange and transportation to and
from the sampling site.

2.1 Definitions

Thefollowingtermsthat are usedthroughoutthis documentare definedhere:

0

[@]3

[@]3

NIST Traceable Standard: This refera National Instituteof Standards and@echnology
(NIST) flowpressureandtemperaturemeasuremendevice . Thedevicehasbeenregularly
compared against NIST traceable standards of higher comparability.

Field Standard: This refers to a standard thavels back and forth from the central
laboratory to thefield stationsandis usedto checkthe flow rates, pressurand
temperaturesensorswithin the sampler.

Quality Contro(QC)hecksThisisaone-point verificationcheckof the flow rate,pressure
and temperature sensors. These are detailed In Section 8.0 of this SOP.

3.0Healthand SafetyWarnings

Thefollowinghealthandsafetywarningsmustbe followedin order for safeoperationof the instrument.

(@]

¢ O«

(@]

Toavoidelectricalhazardsall samplerinstallationproceduresshouldbe conductedwith the

sampler disconnected from the AC power source.

Observeproperlifting proceduresvhenunpackingandmovingsamplercomponents.
Readunderstand andfollow all safetyprecautionsfor the sampleroutlinedinthe d I Y LJX S N a
operations manual.

Oncesamplerinstallationiscomplete,securethe samplerto the field samplingplatform to

ensure that it does not tip over during high wind speed events.
Caremustbetakenwhenoperatingor calibratingthe unitsin inclementweather.Safetyis

paramount.
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4 .0Cautions

0 If you are planning to dismantle and reconstruct the sampler for any reason, ensure that all
electricalconnectionshoth cordsandsocketsare color-codedwith tape prior to

disconnecting.

Dueto typicalrooftop installations the risksof workingoutdoorsat elevationshouldalsobe
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

Thereare no interferenceswith thesemethods.However it isimportantthat the SSandVSCChke 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 greasen your fingers can contaminate the filter and void the filter altogether.

6.0 PersonnelQualifications

It isthe responsibilityof WDEGAQDandtheir contractorsto train their field staff on instrumentoperation

and maintenance. It is a requirement of the WBEQD to train their staff but also keep records of all

training that is performed per WDEQV 5 Q& ¢ N} AyAy 3 tflyo | f i K2dAK | ¢K
contained, computer operated instrument, dhe is a level of knowledge of electronics and kdww

involved in the operation and maintenance of the instrument. The instrument manual is the begtgrain

tool for this.

7.0 Equipment

WDEGAQD and its contractors specifically utilize the Thermo 2000i samplers, because it is an FRM. For
PM 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 shouldoperatewithin the parameterssetdown by the EPATheseparametersare availablein

the operating manual that comes with the instrument. Thoroughly read and familiarize yourself with this
instrument.

Thefollowingsuppliesarerequiredfor the operationof thisinstrument.

Partisolenclosure

PMo inlet

VSC®M: scutcyclone
Filtertransportcontainerwith two (2) cassettes
Ventrainhoodsandassociatedhardware
Sampldube

Partisolstand
Ambienttemperaturesensorandcable
Flowauditadapter

Solidfilter leakcheck/separatodisk
9-t0-9 pin nullmodemcomputercable
Nullmodemadapter
liPortsoftwarepackage

1 RPCommpackage

O¢ O«

O¢ O« O¢ O«

O¢ O¢ O¢ O¢ O¢ O«

O¢ O«
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Otherequipmentthat isnecessaryor the operationandmaintenanceof the instrumentare:

0 NIST Traceable flow, pressure and temperature devisedescribed in Sectighl of thisSOP,
the NISTraceabledeviceisnecessaryo carryout the necessanQCchecksequiredto ensure
that the instrument is running correctly.

0 Rubberor flexibleplastictubingthat is usedfrom the inlet of the flow deviceto the inlet be left
at the station. Replace this tubing if cracks or holes appear in the tubing.

0 QCCheckKrorms:Theseareattachedto the Appendixto this SOP.

Spare parts are purchased from the instrumentation manufacturer by the Project Managers. For the
WDEQ@AQD operated sites, parts will be inspected by the Project Managers or Monitoring Specialist for
shippingdamageuponreceipt. Sparepartswill be keptin the monitoringshelterfor usewhenneeded.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 utilizedpastd t f 0SS adG2NBR i HAGS O2y i NJ
central facilities. The WDEGQD will use AirVision software to track spare samplers.

8.0 Quality ControlProcedures

Federal regulations cleargpecify time frames and dates for FRWL ssamplefilters to be sampled.
TheEPApublisheghe scheduleon their website(www.epa.gov/amtig. If thesetime framesand
datesarenot met, sample filters may be flagged or invalidated by the receiving laboratory. In
addition to these requirement&peratorsshouldpracticegoodfield practicesto preventor

minimize contaminatiomf the sample filters, filter cassettes, or anything else which may come in
contact with the sample filters.

8.1 Pre-SamplingrilterHandlingProcedures

Sampldfilters mustbe usedwithin thirty (30) daysof the pre-weighingprocedure If thirty (30) dayshave
elapsedoefore the cassette is to be used, do not use the filter and return it to the laboratory for a
replacement. The sampféter temperaturemustbe within 5°Cof the ambienttemperaturewhile
installedin the sampler.

8.2 PostSamplingrilter HandlingProcedures

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 $arhp)ed filters should be

kept at a temperaturef 4°Cor less duringstorage andshippingwhichallowsthe laboratoryup to thirty

(30) daysfrom the end of sampling for analysis. If at any time during storage or shipping the temperature
exceeds but is ket no greaterthan 25°Cthe laboratoryhasupto ten (10) daysto analyzehe filters.
Sampledilters andthe 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 greatethan 25°C, preferably 42 less. Other cold storageethodsmay also be

employed if they comply with thedemperaturerequirements Shippingcontainerswill containan
irreversibletemperatureindicatoror other suitable means to determine whether temperature

requirements of the samplelters have been exceedetiiringtransit. Thisrequirementalsoapplieswhen
sampledfilters are beingtransportedby 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 Sat8tdeday, or

holiday arrivals when staff may not be present to receive the samples.


http://www.epa.gov/amtic
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8.3 Fieldand Trip BlankHandlingProcedures

Uponreceiptandidentificationof filter blanks treat thesefilters the sameasfilters to be sampledwith
the exceptionthat no airwill be drawn througtthe filter. A field blank is loaded intine sampler and
removed afterfive 6) 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.
ForTripblanksthe Chainof Custodyfield samplereport form with exceptionof run data. ForFieldblanks,

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 samplinpasdule. 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.
ForTripblanksfill out the field samplereport form with exceptionof run data. ForFieldblanks,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 MaintenanceActivities

Tablel illustratesthe maintenanceactionsandtheir frequency.

Tablel. EquipmentMaintenanceActivities
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9.0 Quality ControlChecks

The procedure below describes the steps that are performed when QC checks are performed. The
descriptionbelowrefersto the monthly QCchecksQuarterlyQCchecksare alsorequired.However the
procedures are the same.
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9.1 VerificationOverview

A verificationalso knowras the ASScalibration, is requiredo verifythat the sampler i®peratingwithin
criteria. Thisalsoverifiesthat the datacollectedfrom the lastcheckto presentdate arevalid. A passingAS
IS verification ensures the integrity of the previous collected samples.

Thefollowingverificationprocedurescanbe performedin the Auditmodewhichallowsthe userto
resume the samplingvent immediatelafter the verificationA & O2 Y LJ Spiia&tide tdpérfarsn 6 S &
verification checks and/or calibrations on reampling days.

Flowrate andLeakcheckverificationsrequireawhite Delrinfilter cassetteor ¢ K S NJéakéhackifilter 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 utiliddor the internal leak process to troubleshoot the leak location.

Note: Usinganinternalleakcheckfilter while performingan externalleak,maycausedamageo the

sampler.

A QC check should lsempletedon amonthly basidy the Monitoring Specialist. During@C check, all
parameters must meet the acceptable criteria: flow +4.1% of true or between 16.02 and 17.38 LPM,
temperaturex2°Cfrom true, andambientpressuret10mmHgfrom true, anexternalleakcheckvalueof
<25 mmHg/min and clock time is withiwo (2) minutes of true. If any parameter does not meet the
specified criteriaa calibrationmustbe performed.n addition,samplesollectedafter the previousflow
checkmust be evaluated to determine validity.

9.2 VerificationProcedures
9.21 Ambient Temperatureand BarometricPressureSensorVerification

Installthe NISTiransferstandardon the downtube. Allowtime for the transferstandardto
equilibrate to ambient conditions.

Fromthe mainmenu,selectAuditandCalibratiornthen selectAudit Mode.

Placeanaudit cassetteinto the filter holderandclosefilter assembly.

Select Audit from the menu. The Audit screen will display the ambient temperature and
pressure readingd/erifythe readingswith your standardandrecordall valuesinto the Partisot
FRMModel 2000i Verification & Maintenance Calibration Forms .

The ambient pressure reading should be within 10 mmHg of the transfer standard. The ambient
temperature reading should be withirf@ of the temperature standard. If the temperature and
pressurereadingsareout of tolerance the ambienttemperaturesensorand/or barometermust

be recalibrated. Calibration procedures are listed in Section 9.0 of this SOP.

(@]

O« O¢ O«

[@]3

9.2.2 Filter TemperatureSensoiVerification

Installthe NISTiransferstandardon the downtube with the externalthermometerpluggedin.

Allow time for the transfer standard to equilibrate to ambient conditions.

Fromthe mainmenu,selectAuditandCalibratiorthen selectAuditMode.

Openthe filter assemblyandremovethe auditcassette Thea | Y LIfiltSrkefperaturesensor

is located under the filter cassette holder.

O *SNATEe GKS &l YL SNRa FAfGSNI GSYLISNI G§dzZNB o6& YS
filter temperaturesensor Recordhe valueonthe PartisotFRMModel 2000iVerification&

Maintenance Calibration Forms

[@]3

¢ O«
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The filter temperature reading should be withifQof the temperature standard. If the temperature
readingsareout of tolerance the filter temperaturesensomustbe re-calibrated.Calibrationprocedures
are listed in Section 9.0 of this SOP.

9.2.3 FlowRateVerification

O«

Replacehe leakcheckadaptorwith the measurincheadof a NISTiransferstandard. Allowtime
for the transfer standard to equilibrate to ambient conditions.

0 Inthe AuditandCalibratiormenu,scrolldownto the Flowfield. Presghe Nkeyto startthe
pump. Allow the pump to warm up fdifteen (15) minutes.

0 Once the flow readings on your standard have stabilized, compare the volumetric flow on the
transferstandardto the & | Y LJflo NeRding.Recordhe valueon your PartisotFRMModel
2000i Verification & Maintenance Calibration Forms.

0 Apassindlow verificationwill be between16.02and17.38LPM.If the flow readingsare out of
tolerance a flow calibration is required. Calibration procedures are listed in Section 9.

0 Stopthe pumpafter verifyingthe flow rate by pressinghe v key.

0 Select Audit Mode from the Audit and Calibration Menu. Exit Audit Mode. This will place the
samplerbackin WAITmode.Do notusethe button to return to wait modeasit will only place
the sampler in STOP mode.

9.24 ExternalLeakCheckVerification

0 Removeahe SShndreplaceit with the leakcheckadaptor.Ensurethat the adaptorisin the
closedposition.

0 Placeanauditcassettanto the filter holderandclosethe filter assembly.

0 Fromthe AuditandCalibratiormenuselectLeakCheck SelectExternalandfollow the
instructions orthe screento completethe leak check. A passitenk checlkalue is<25
mmHg/min. Ifthe leak check fails, troubleshoot the error and perform an additional leak check.
Refer to Section 9.0 for moreformation.Recordthe valueon your PartisotFRMModel 2000i
Verification& Maintenance Calibration Forms.

0 Slowlyopenthe leakcheckadaptorto releasethe vacuum.

0 Beforeproceedingo the FlowRateVerificationthe instrumentmustpasshe LeakCheck
Verification. Any issues causing leaks must be addressed with the appropriate repairs.

9.25 ClockVerification& Adjustment

Units of time are useth several aspects of sampler operati@xamples are the start and stames,
volume/flow calculationsyun dates,etc. Therefore it isnecessaryo documentthe time settingof the
sampler.

[@]3

Observethe samplertime from the Main ScreenRecordhis valueon the calibrationor monthly
check data sheet.

Atthe sametime, recordthe valueof yourtime keepingdevice.

Identify yourtime keepingdeviceon the datasheet(i.e.cellphone).Cellphonesmaintain
accuratetime.

If the sampler time is off by more thawo (2) minutes, an adjustment to the clock must be
made. Navigatéo the Main Menu> InstrumentSetup> Date/Timeto makethe necessary
adjustmentgto the clock. Record that clock adjustment was performed on QC sheet.
Thesamplerwill needto bein STOPnodeto correctthe clock.

Q¢ O«

(@]
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10.0 InstrumentPerformanceCalibrationsProcedure

A calibrationis performedafter ASISverificationcheckgSectior8) andbefore adjustingthe Thermo2000i
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 CalibrationOverview

Flowcalibrationsandleakcheckanustbe performedwith awhite Delrincassettewith adummyfilter in
the cassette Calibrationshouldbe performedby someoneindependentof the day-to-daysite operations.
Calibrations should also be completed using a Mi&Eable standard and one that is not used for the
monthly quality control checks.

Theadjustmentamadeon the Thermo2000isamplershouldbe performedin the followingorder:

Filterand AmbientTemperature
Pressure

LeakCheck

FlowCheck

Verificationof FlowRate/FinalCalibration)

O« O« O¢ O¢ O«

Before adjustments are made, flow, pressure, and temperature verifications should be performed. These
stepsaredetailedin Section8.00f this SOPandare knownasASISverifications.TheASISverificationwill

allow the site operator to certify that all prior samples were sampled under valid conditions. A passing
verificationrequiresthat the following parametersbe within the controllimits: 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 passinglow calibrationmustbe between16.02and17.38LPM but anadjustmentandfinal
calibration must be performed if the flow is not within 2% of expected flow (1613400 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 Pari$®M Model 2000i Verification &
MaintenanceCalibrationForms(SeeAppendix) A calibrationcanonly be completedwhile the instrumentis
stoppedandin ServiceMode. Tostopthe instrument,pressthe [ » | startbutton confirmto placeit in

Stop mode. To place it in Service Mode, plrelssl (MainMenu)repeatedlyto displayMainMenu,scroll

to Servicemodeandpress + | to togglethe Servicemodeto on. Press ™ to return to Main Menu.
10.2 CalibrationProcedures

If the calibrationis performedat ambientconditions the referencetemperaturemeasurementanbe

taken with the probe installed in the Thermo 2000i radiation sensor housing. Install the NIST transfer
standardandtubingon the downtube. Allow timefor the transferstandardto equilibrate to ambient
conditions.
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10.2.1 Ambient TemperatureSensorCalibration
0 Navigateto the mainmenuandselectthe Calibratiormenu,scrollto AmbientTempandpress

the enter key.

The instrument will display the current reading and will allow you to input the reading from
your temperaturestandard.With the temperatureprobeinsertedinto the radiationhousing,

input the ambient temperature reading from your standard into the reference field. Press the
Enter key to savanychangesThesamplerautomaticallyadjuststhe correspondingffset
basedonthisinput.

Verifythe Thermo2000isamplervaluematchesthe standard.Documenthe valuesonthe

Partisol FRM Model 2000i Verification & Maintenance Calibration Forms. Record previous and
new offset.

(@]

O«

10.2.2 Filter TemperatureSensorCalibration

O«

Installthe NISTiransferstandardin the downtube with the externalthermometerpluggedin.

Allow time for the transfer standard to equilibrate to ambient conditions.

Navigateto the mainmenuandselectthe Calibratiormenu,scrollto FilterTempandpressthe

enter key.

Openthe filter assemblyandremovethe audit cassette Thesamplerdilter temperaturesensor

is located under the filter cassette holder.

Theinstrumentwill displaythe currentreadingandwill allowyouto input the readingfrom your
externaltemperaturestandard.nputthe filter temperaturereadingfrom your standardinto the
reference field. Press the Enter key to save any changes. The sampler automatically adjusts the
corresponding offset based on this input.

Verifythe Thermo2000isamplervaluematcheshe standard. Documenthe valuesonthe

Partisol FRM Model 2000i Verification & Maintenance Calibration Forms. Record previous and
new offset.

[@]3

[@]3

[@]3

[@]3

10.2.3 BarometricPressureCalibration

O«

O«

(@]

(@]

With the NISTiransferstandardinstalledonthe downtube. Allowtime for the transferstandardto

equilibrate to ambient conditions.

Navigateto the mainmenuandselectthe Calibratiormenu,scrollto AmbientPresandpressthe

enter key.

The instrument will display the current reading and will allow you to input the reading from your
transferstandard.Input the ambientpressurereadingfrom your standardinto the referencefield.

Press the Enter key to save any changes. The sampler automatically adjusts the corresponding offset
based on this input.

Verifythe Thermo2000isamplervaluematchesthe standard.Documenthe valuesonthe Partisot

FRM Model 2000i Verification & Maintenance Calibration Forms. Record previous and new offset.

0 Selec y | MainMenubutton, scrollingto AuditandCalibrationgo returnto the Calibrationmenu.
10.2.4 ExternalLeakChecks
0 Beforeadjustingthe flow of the samplerit isimportantto ensurethat the samplingtrain doesnot

(@]

(@]

have a leak.

Removethe PMyoinlet from the instrumentandplacethe leakcheckadaptor/valveon the downtube.
Close the valve on the leak check adaptor.

Loadanauditfilter into the filter carrierandfilter exchangenechanismandclose.
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Returnto the AuditandCalibratiormenuby pressinghe [ y | mainmenubutton.

Choose External leak check and follow the onscreen instructions to start the test. Once the
countdownends,recordyourresultson the PartisolFRMModel 2000iVerification& Maintenance
Forms. An external leak check value of less than 25 mmHg/min is considered passing.

If aleakcheckfails,ensurethe auditfilter isin placeandthe leakcheckadapteris closed Repeat the
leak check. If the external leak check fails a second time, isolate the leak and repair.

After asuccessfueakcheckopenthe valveon the leakcheckadapterslowly.

¢ O«

O«

O«

10.2.5 Flow Rate Calibration(Multi-Point)

Recorcturrentslopeandoffsetin the PartisoltFRMModel 2000iVerification& MaintenanceForm.
Installthe NISTiransferstandardon the downtube. Allowtime for the transfer

standardto equilibrate to ambient conditions.

Loadanauditfilter into the filter carrierandfilter exchanganechanismandclose.

O¢ O«

O«

0 Return to the Main menu by pressing 1|\L,| main menu button. Scroll to Audit and
Calibrationpressthe ® keyto displayAuditandCalibratiormenu.Scrollto Calibrationand
press® to display calibration menu. Scroll to Flow and press display the Calibration for
Flow menu.

0 Thedisplaywill showthe three @) calibrationpoints. Scrollto Setpoint 1 andpressenter
to displaySet point. The system will start the flow calibration at 15.0 LPM.

O Letthe flow stabilizeandchangethe & ! O (ifight t6 rdatchthe flow standardandselectthe

enter key. The Thermo 2000i will automaticalgplayminutes 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).

Recordesultsfor all calibrationprocedures.

Disassemblelean,andinspectthe SSiLubricatethe O-ringsif necessaryReplaceghe O-rings

if the rubber is cracked or if they are damaged.

Disassemble;lean,andinspectVSCahlet.

Check/-sealsat the top andbottom of the PM, sVSCLightlylubricatewith Dowvacuum

greasdf necessary. Replace thes¢als if the rubber is cracked or if they are damaged.

Cleaninterior compartmentandthe sampledowntube.

¢ O«

O¢ O¢

O«
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Appendix A.3 Forms

CORRECTIVE ACTION REPORT

PROJECT NAME

Identification of a Problem or Deficiency:

Created By:

Assigned To:
Date:

Summary:

Corrective Action Taken and Results:

From:

Corrective Action
Description:
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Revision Mo. 1

May 2019
Wyoming DEQ-AQD Partisol-Model 2000i Verification & Maintenance Form
Date: Actual Time (MST): | Sampler Time: Location: sampler Type
Inspector: Sampler ID#: ] PMuw
Network: Status: ] PMazs
Test Equipment: | Serial #: Mode:

Monthly Maintenance and Verification

As Found Flow Calibration Values:

Leak Check:
External Leak Check:
Internal Leak Check:

Sensor Verification:
Ambient Temp:
Filter Temp:
Ambient Pressure:

Flow:

Sensor Adjustment [As Needed):

Ambient Temp:
Filter Temp:
Ambient Pressure:
Flow:
Tasks Completed:

Clean & Inspect PM-10 Inlet & Down Tubes:

Slope: | I Intercept:
Pass FaiI_
; |: *If External Leak Check fails, complete Internal Leak check
- L
DEQ-AQD Sensor
Indicated Actual Adjustment Requirements
<#2 1°C Verification
<£2.1°C Verification
<#10.1" mmHg
16.7 |/min <£4.1 (16.05-17.37)
Indicated Corrected
Clean PM 2.5 W/Sharp: |[ ] Yes | No ] n/a
Clean Filter Cassette Chamber: [[] ¥Yes |[ ] No ] N/A
Check Fans for Operation: [ ] Yes |[] No |[[] N/A
Clean & Inspect Fan FilterfScreens: [[] Yes |[] No |[] N/A
L] Yes [[] No |1 N/A
Download Data: [[ ] ves [[] No | N/A
Onsite Loghook Updated: | [ ] vYes || No | [] NjA

Semi-Annual Maintenance and Verification (2™ & 4" Quarters) |

Inspect & Replace Filters in Lower Cabinet: ] Yes [ No ] NfA
Onsite Loghook Updated: 1] ves [ ] No ] N/A
| Annual Maintenance and Calibration (2™ Quarter) |
Clean Pump Compartment:: | Ies [] No N/A
Onsite Logbhook Updated:: [_lres ] No N/A
3-Point Flow Calibration Annual Calibration Values:
Levels Indicated Actual Corrected Indicated Corrected
15.0 Ambient Temp:
16.7 Filter Temp:
18.4 Pressure:
Post Calibration Flow
Indicated Actual
As Left Flow Calibration Values: Slope: I Intercept:

Comment Section




WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.4
Pagel31of 193

Appendix A.4c Met One ESEQ Sampler
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1.0 ScopeandApplicability

The Met One Instruments, Inc ModelSEQ (MetOne-EEQ) air sampler is an air quality sampler that
collectsparticulate matter (PM) in an aerodynamic size cut less than 2.5 micron®NMses, The goal of
this SOP isvofold; to outline the MetOne ESEQperationandcalibrationprocedureto ensure
comparability of all MetOn&SEQ Federal Reference method (FRM) samplers within the VWRBQ
network.

2.0 Summaryof Method

The Met One Instruments, Inc. ModeSEQFRM is a programmable muévent filter sampler designed
to meet USEPA specifications as a reference method for the determination of Elllgor PMo
particulate concentrations in ambient air.

The ESEQFRM employs a supply magazine containing ugixteen (6) pre-weighed 47 mm sample

filter discs in individual EPgtandardized cassettes which automatically exchanged by the sampler before
each sample period. The instrument runs a series of samples based on an opecap@ammed schedule
with defined start time 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 PM and, if applicable, Phcut points. The sample then passes through the filter,
where the airborne particulate matter is deposited. After the sample period is complete, thdadlest

filter is automatically moved to the storage magazine which is later emptied. The filtersearsdint to a

lab to be equilibrated and reweighed. The resulting clean and dirty mass valubs fiter are then

combined with the volume of air sampled to determine the concentration of particulate in micrograms
percubicY S G SNJI®6 >3k Y

Thesamplemeetsthe United States Environmental Protection Agency (U.S. EPA) requirementszfor PM
sampling (40 CFR part #ppendix L). The&EGFRM can easily be configured for-BBA PMsFRM
operation using the Met One Instruments-BB8 verysharpcut cyclone, or the BE04 WINS Impactor.

2.1 ESEQFRM U.S. EPA Configurations
The ESEGQFRM is UEPA designated under the following designation numbers:

w w-Cl4245:PM sdesignation
w W-Crt14246:PMyo designation
w W-CtL4247:PMio2 sdesignation

USEPA designated methods using th€ EQFRM are modified from time to time in order to reflect
hardware or software improvements. These modifications do not impact previously designated
configurations of the ISE@FRM but may provide the end user witlpaduct upgrade path that will

allow the monitor to continue to be operated as a-BBA designated method. For further details, please
contact our service department. Details concerning USEPA designated configurations-&EGRE M

may be found on the BEPA website:

https://www.epa.gov/system/files/documents/202B6/amtic-list-june-2025 final508-compliant.pdf



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

WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025
Appendix A.4
Pagel34of 193

2.2 Definitions
Thefollowingtermsthat are usedthroughoutthis documentare definedhere:

0 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.

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.

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

O«

(@]

3.0 HealthandSafetyWarnings

Thefollowinghealthandsafetywarningsmustbe followedfor the safeoperationof the instrument.

O«

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.

wSFRYX dzy RSNERGIYRY FyR F2ftft2¢ |ff alFSide LINBOI o
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.

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

paramount.

¢ O«

[@]3

4.0 Cautions

[@]3

If planning to dismantle and reconstruct the sampler for any reason, ensure that all electrical
connectionspoth cordsandsocketsare color-codedwith tape beforedisconnecting.

Dueto typicalrooftop installationsthe risksof workingoutdoorsat elevationshouldalsobe
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.

[@]3

5.0 Interferences

Thereare no interferenceswith thesemethods.However the SSI and VSCCs mustleaned 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 gease on your fingers can contaminate filters and void the filter altogether.

6.0 PersonnelQualifications

TheWDEQ v5Q& !tat YR GKSANI O2yiGNI OG2NE | NB NBaLRyaa
operation and maintenance. The WDEQ 5 Q& !t at &aKIFIff OGNIYAY GKSANI &adl F°
training that is performed per WDEQvV 5 Q& @®Ibd: Athodgif @MetOneEEQ sampler is a self

contained, computenperated instrument, there is a level of knowledge of electronics and kmmwinvolved

in the operation and maintenance of the instrument. The instrument manual is the best traininfgtdlois.
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7.0 Equipment

WDEQ v5Qa !tat FyR AGa O2yiNI OiSEQNIampletsDechubaitdslaf f &  dzi
FRM. FoPM. 5, gravimetric samplers designated as FRMs can be operated per EPA regulédiiise

E-SEQ samplers have been thoroughly vetted by the EPA. MetSE&Eamplers, when initially received,
shouldoperatewithin the parameterssetdown by the EPATheseparametersare availablein the

operating manual that comes with the instrument. Thoroughly read and familiarize yourself with this
instrument.

Thefollowingsuppliesarerequiredfor the operationof thisinstrument.

MetOne ESEQenclosure

PMy inlet

VSC®M;s cutcyclone

VSC®M; cut cyclone

Internal and External Leak Test Cassettes
Audit filter transportcontainerwith two (2) cassettes
Ventrainhoodsandassociatedardware
Sampleube

MetOne ESEQ Sampletand
Ambienttemperaturesensorandcable
Flowauditadapter

O¢ O¢ O¢ O¢ O¢ O« O¢ O« O¢ O¢ O«

Otherequipmentthat isnecessaryor the operationandmaintenanceof the instrumentare:

0 NIST Traceable flow, pressure, and temperature devisedescribed in Sectidhl of thisSOP,
the NISTraceabledeviceis necessaryo carryout the necessanQCcheckgo ensurethat the
instrument is running correctly.

0 Rubberor flexibleplastictubingthat is usedfrom the inlet of the flow deviceto the inlet be left
at the station. Replace this tubing if cracks or holes appear in the tubing.

0 QCCheck-orms:Theseareattachedto the Appendixto this SOP.

Spare parts are purchased from the instrumentation manufacturer by the Project Managers. For the
WDEQ! v 5 Q& -operated sites, parts will be inspected by the Project Managers or Monitoring
Specialist for shippindamageuponreceipt. Sparepartswill be keptin the monitoringshelter (if possible)
or the APMP shofor usewhenneeded.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 utilizedifiares
d02NBR |G GKS O2AQmdehtrd tadlitek. Ghe MPERQD2WAI 9se AirVision software to
track spare samplers.

8.0 Quality ControlProcedures

Federal regulationspecify time frames and dates for FRWL ssamplefilter samples. Th&PApublishes
the scheduleon their website(www.epa.gov/amtig. If time framesanddatesare not met sample filters
may be flagged or invalidated by the receiving laboratory. In addition to these requirerneetsitors
shouldpracticegoodfield practicesto preventor minimize contaminatiorf 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 PreSamplingFilterHandlingProcedures

Sampldfilters mustbe usedwithin thirty (30) daysof the pre-weighingprocedure If thirty (30) dayshave
elapsedoefore the cassette is used, do not use the filter and return it to the laboratory for a replacement.
The sampldilter temperaturemust be within 5°Cof the ambienttemperaturewhile installedin the

sampler.

8.2 PostSamplingFilter HandlingProcedures

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 $arhp)ed filters should be

kept at a temperaturef 4°Cor less duringstorage andshippingallowingthe laboratoryup to thirty (30)
daysfrom the end of sampling for analysis. If at any time during storage or shipping the temperature
exceeds but is ket no greaterthan 25°Cthe laboratoryhasupto ten (10) daysto analyzehe filters.
Sampledilters andthe 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 temperatire no greatethan 25°C, preferably 442 less. Other cold storageethodsmay also be
employed if they comply with thedemperaturerequirements.Shippingcontainerswill containan
irreversibletemperatureindicatoror other suitable means to determine whether the temperature
requirements of the sample filters have been exceedadngtransit. Thisrequirementalsoapplieswhen
sampledfilters aretransportedfrom 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, Sunbaliday arrivals

when staff may not be present to receitlee samples.

8.3 Fieldand Trip BlankHandlingProcedures

Uponreceiptandidentificationof filter blanks treat blankfilters the sameasfilters to be sampledexcept
that no airwill be drawn througtthe blank filters A field blank is loaded intihe sampler andemoved
after five (6) 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.
ForFieldblanks, 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 samplingdidl. Upon receipt and identification of filter

blanks, treat these filters as filters to be sampled except no air will be drawn thtbediiter.

Trip blanks are to accompany all standard filters and field blanks, but are not loaded into the instrument.
ForTripblanksill out the field samplereport form exceptrun data. ForFieldblanks,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.



WDEQ AQD QAPP for Particulate Matter
Revision 4.0November2025

Appendix A.4
Pagel370f 193
8.4 MaintenanceActivities
Tablel illustratesthe maintenanceactionsandtheir frequency.
Tablel. EquipmentMaintenanceActivities
MaintenanceActivity | Frequency
MetOne ESEQ
Leak Check Monthly
Flow system check/audit. Monthly
Clean PMbinlet particle trap. Monthly
Clean PMscyclonic separator particle trap. (if usq Monthly
Clean PMcyclonic separator particle trap. (if use Monthly
Check or set a redime clock. Monthly
Verify proper pump and box fan operation. Monthly
Complete flow system calibration. Quarterly
Completely disassemble and clean R Mlet and
PM.scyclone. 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 ESEQFRM sampler is capable of performing ugsixteen (6) 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 sectiod 2.0f the ESEQGFRM9800+ SNBE A 2Y D BEQ dzr f G 0KS
Y |y delAfyégprogrammed 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 sectioro8tGel ESEQ manugl

for the supply magazine to be used should be available vgle#ting 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 shoviigare9-1.
Enter the ID number or name of the filter cassette in the Filter ID field.
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\/ Event Add X

Filter ID NCC1701
Start Time 2016-07-31 00:00
Duration 3d 00h 00m
PM Inlet Type PM10

= o

Figure9-1 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 sectiof Bof the ESEQ manual Changehis 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. THeEEFRMis 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 theBB& cyclone separators, select PV

VSCC. If using the 8BB4 WINS Impactor, use BMWINS. For any other Pilaccessory, use PMVSCC.

If using only the B:802 inlet head for PM monitoring, select Pivb. Select PMSCC or TSP if the sampler

is configured for monitoring PMr 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 fielfitbe Event Defaults screen (see sectib@.1of the ESEQ

manua) 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 (seection 4.4.2f the ESEQ manugalAny 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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1: 8675309 2016-07-24 00:00:00
2: TK421 2016-07-27 00:00:00
3: THX1138 2016-07-30 00:00:00

Add Modify v L

Figure9-2 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.df2he ESEQ manugalAny programmed events will be listed
on this screen

To remove a particular event, select the filter
cassette ID of interest and press the Delete butt
(see Figur®-2). The Event Delete screen shown
Figure9-3 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.

Figure9-3 The Event Delete Screen
9.4 Viewing Current and Previous Events

The current sample details, including both instantaneous andSivminute 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.


































































































































































