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SCOPE AND APPLICATION
Introduction

In July 1997, the U.S. EPA promulgated a new National Ambient Air Quality Standard (NAAQS) for
particulate matter with a diameter smaller than 2.5 microns, eRM2012 the annuatandard was

revisedfor PM, s andis currentlyl 2 ng/m3, while the24-hour standard i85 rTg/mS. Fine particles (smaller

than 2.5 microns) penetrate more deeply into the lungs than coarse particlek)(thiErons). Recent

health studies indicate a litdetween fine particle concentrations in the outdoor air and certain health

effects (40 CFR Part 58). Fine particles are generally emitted from combustion activities (such as industrial
and residential fuel burning and motor vehicles) while coarse pamizady come from dust emitted

during activities such as construction and agricultural tilling.

Some of the health effects that have been linked to fine particulate matter pollution include: Premature
death and increased hospital admissions and emergaoreyvisits, primarily by the elderly and

individuals with cardiopulmonary diseadecreasedespiratory symptoms and disease in children and
individuals with cardiopulmonary diseadgecreasedung function and alterations in lung tissue and
structure particularly in children and people with asthma.

This document is intended to instrlmtal Colorado operators that use the Rupprecht & Patashnick 2000
Federal Reference Method (FRM) sampler to monitor ambieRt\dsand PMo. Because this

supplemersdl information is intended for method users, it emphasizes the operational aspects of the

method, rather than the design and performance specifications for the sampler. The document also provides
recommended quality assurance (QA) procedures and guidahegptmonitoring agencies reliably

achieve the data quality objectives (DQOs) established for PM monitoring. The goal for acceptable
measurement uncertainty has been defined as 10 percent coefficient of variation (CV) for total precision

and +10 percenof total bias (Papp et al. 1998). The information provided here together with the

instructions provided by Rupprecht & Patashri(iR&P orRP)and contained in the samp
instruction manual (R&P, 1999), have been used by the Air Pollutiotr@®ivision (APCD) to develop

its own agencispecific standard operating procedure (SOP) for the RP2a®Pler.

Method Overview

An electrically powered air sampler draws ambient airadrdrolledvolumetric flow rate into a specially

shaped inlefPM;o head) and through an inertial particle size sepafdtsampling for PM ), very sharp

cut cyclongVSCC), where the suspended particulate matter iraffyropriatesize range is separated for

collection on areflon (PTFE) filter over the specifiesampling period. Each filter is weighed before and

after sample collection to determinethet gain due to collected Plgeg the Lab SOP of this QAPP for a
complete description of lab activities). The sampler records sample duftemnate,intervaltemperature

and pressure values, and average temperature and pressure. The total sample volume is determined from the
measured flow rate at actual ambient temperature and pressure and the sample duration. The mass
concentration of PM in the ambient airciemputed as the total mass of collected particles in the PM

divided by the actual volume of air sampled, and is expressed in micrograms penetdsiof air

(eg/ m3). A complete description O®Appendikle87®et hod can

SUMMARY OF METHOD
The Inlet

The RP200PM sampler uses an impaction inlet (See Figut§. Zhe symmetrical design of the inlet

ensurs wind-direction insensitivity. Ambient air that is drawn into the inlet is accelerated through jets into
an impaction chamber. The jets have critical diameters to provide necessary changes in velocity to affect
particle size fractionation.

b
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VSCC

The flow path through the VSCC RMfractionator is shown in a cutaway view in Figur@.2PMy,
aerosol enters tangentially after being-peparated by the PIMFRM fractionator. Particles greater than
2.5 um in diameter are collected in the grit pot anghde of the VSCC P fractionator, and the Pjd
sample is then channeled through the cyclone separator to the filter holder in the sampler.

PM 1o Monitoring

The RP2@5instrument can be adapted to monitor gl an FRM. The instrument shoulddmnfigured

wi t NSC& 6bypass offered as a suppl emental part by
in the same spot within the sampler otherwise occupied by a VSCC. All the setup parameters, instrument
configurations, maintenance recgrnents, calibration steps, and QA/QC are exactly the same as those for
PM, s sampling.

Measurement

The total volume of air sampled is determined from the measured mass flow rate, sampling time, ambient
pressure, and ambient temperature. The coraténirof PM in the ambient air is calculated as the total
collected mass divided by the volume of air sampled. The PM measurement is expressed as micrograms
peract ual ¢ u b P).cTheperfornance( paranieters of PM samplers, including theZ8pae

tested in accordance with test procedures prescribed in 40 CFR Part 53.

R &
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Figure 2-1 - PM, s Sampler First Stage PMo Head
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Figure 2-2 Very Sharp Cut Cyclone (for PM ;. sSampling Only)
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3.0 DEFINITIONS AND ACRONYMNS

AQS EPA Air Quality System

ANSI Air Pollution Control Division

ASQC American Society for Quality Control

ASTM American Society for Testinghd Materials

CFR Code of Federal Regulations

Ccv coefficient of variation

DOP dioctylphthalate

DQO data quality objective

EPA Environmental Protection Agency

FEM Federal Equivalent Method

FR flow rate

FRM Federal Reference Method

FTS Flow Transfer Standard

HEPA high-efficiency particulate air

NAAQS National Ambient Air Quality Standards

NIST National Institute of Standards and Technology
NVLAP National Voluntary Laboratory Accreditation Program
OAQPS Office of Air Qualty Planning and Standards

P pressure, ambient

PAMS Photochemical Assessment Monitoring Stations
PM particulate matter

PMyq particulate mattex 10 microns |im) in aerodynamic diameter
PM, 5 particulate mattex 2.5microns (um) in aerodynaimdiameter
PMP polymethylpentene

Poio polonium210

PSD prevention of significant deterioration

PTFE polytetrafluoroethylene

QA/QC quality assurance/quality control

QA quality assurance

QAD Quiality Assurance Division

QAPP quality assurance project plan

QC quality control

RH relative humidity

R&P or RP Rupprecht & Patashnick

SLAMS State and local air monitoring stations

SOP standard operating procedure

SRM Standard reference material

SvOC semivolatile organic ompound

Ta temperature, ambient a

TSP total suspended particulate

VSCC BGl, Inc., Very Sharp Cut Cyclone



4.0

4.1

4.2

4.3

HEALTH AND SAFETY WARNINGS

Appendix PM2i Low Volume Filter Based Particulate
Version 3
Date: 7/15/2015
Pagel2of 103

Repair of the RP2000 should only be attempted by properly trained APCD personnel, and should only be
conductedn accordance with Rupprecht & Patashnick system documentation. High voltages may be
present in all instrument enclosures. Use established safety precautions when working with this instrument.
Instrument is supplied with a grounded thpreng plug desiged for outdoor use. When operating the
instrument outdoors, be sure that it is plugged into a properly rated exterior (outdoor) outlet. The Partisol
Plus stand must be anchored when installed outdoors to prevent tipping of the sampler and/or stand in high
winds. Some assembly of the inlet or the VSCC is required for installation and regular maintenance. Be
careful to avoid pinching your fingers between the assembly parts when assembling these components.
Never place your hands or fingers in the filterleattge mechanism. Refer to the RP2000 Service Manual
(September 1998, Revision B) for instructions on clearing a filter jam. Use of this product in any manner
not intended by the manufacturer will void the safety protection provided by the equipment,yand ma
damage the equipment and subject the user to injury.

In addition:

1 Use caution on ladders and rooftops, especially in inclement weather or under snow pack

condition.

1 Wear sturdy work shoes with a good traction sole.

Only one person at a time on laddeYghere possible secure ladder to rooftop.
Always unplug the sampler when servicing or replacing parts. This excludes normal sampling

Use extreme caution if any electrical outlets or connections are in contact with standing water.
Secure or mmove front door while working on the sampler.

Sunscreen and eye protection is recommended.

Maintain an awareness and familiarity with immediate surroundings including activities of

pedestrians below sampling location and near ladder.

1
1
operations.
1
1
1
1
Cautions

Keep tte instrument exterior (including ambient temperature weather shield) and interior clean of dust to
maintain optimal operation and avoid contamination.

Interferences

1 Handling the filter cassettes excessively or handling with dirty hands can causgataenass

measurements.

1  Excessive precipitation, especially combined with high winds, can cause problems with sample

recovery.

Personnel Qualifications

At program startup critical fieldnd QA staffrom APCD were sent to Cary, NC and were cedifie the

1998 Air and Waste Management Association,EMonitoring Workshop. These individuals have also
taken part in the 1998 WESTAR BNMHandsOn Training as attendees and trainers. EPA sponsored both
of these workshops and these individuals wilitimue to enhance their training as resources become
available. However, with the current knowledge from the training sessions, APCD personnel have been
able to provide information to local operators and new APCD employees regarding the operation and

mainenance of the
system has been established.

RP2000O0

sampl er . I't is through the 't

The APCD provides training to field personnel and local operators. Although some site operators from
Colorado attended €¢h1998 WESTAR workshop, APCD will only permit site operators to operate the PM
samplers after passing an onsite proficiency evaluation. The PM Program Coordinator, or other qualified

APCD personnel,

eval

uat e

e ac h aophasbedngived suffigentof i ci enc
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time to review the SOPs and practice on thesaWpler. If failure should occur during the evaluation, the
APCD will provide onsite training until the local operator becomes proficient.

CALIBRATION PPROCEDURES

This setion contains instructions for performing an interface board, ambient temperature, filter
temperature, ambient pressure, and flow calibration oR®P2OO0FRM Sampler. The temperature and
pressure calibrations must be done before the flow calibration.rB&®™mends that these procedures be
executedninimally on an annual basis.

Interface Board Calibration

The interface electronics board is located on the bottom panel of the samiplgrsnics compartment.

CAUTION: Use proper antstatic protectin when the door to the electronics compartment is open and
when taking measurements on any electronic components. Failure to es@t@protection could result
in damage to electronic components. Perform the calibration of the interface electoamtténtthe
following manner:

1. Locate the test point |l abeled fi+6V0 in the f
A+10V0 test point in the back part. Al thre
2. Locate the Dbl ack gr ound ronteartion gbtbeiintetfacd badode | e d i

Ensure that the sampler is turned on and that the display backlight is on. The back&tiie on
during the +6 V calibration. If the backlight is off, press any key on the keypad to turn it on.
3. Place the positive lebof a multimeter on the +6 V test point.
4. Place the ground lead on the ground test point.

5. Locate R21 on the rear section of the interface board. R21 is a horizontal pot, and its designation

i R2 1 0 -streened onlthie board.

6. Adjust R21 until the multimet reads 6.00 VDC £ 0.05 V.

7. Place the positive lead on the +2.5V test point.

8. Locate R53 on the rear section of the interface board. R53 is a blue vertical pot, and its R53
designation is silk screened on the board.

9. Adjust R53 until the multimeter reads QGVDC + 0.002 WPlace the positive lead of the
multimeter on the +10 V test point.

10. Locate R44 on the rear section of the interface board. R44 is a blue vertical pot, and its designation

i R4 4 0 -screenes onlthie board.
11. Adjust R44 until the multimetereads 10.000 VDC + 0.002 V.

r
e
G

(o]

N

o~—>
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Figure 5-1 RP2000 Interface Board
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Analog Input Calibration

Please note that the following procedure must be perfoafterthe interface board calibration ahdfore
the temperature, pressure and flow calibrations.

CAUTION: Use proper anstatic protection when the door to the electronics compartment is open and

when taking measurements on any electronic components. Failure to esat@mprotection could result

in damage to electronic components. Performatiedog input calibration in the following manner: Return

the sampler to the Main Screen. The device must be in the Stop Operating Mode to perform an analog input
calibration. If the hardware is currently in a different operating mode, refer to Sectifam B&tructions to

switch to the Stop Operating Mode.

1) Press <F5: Setup> and then <F2: Calib> when in the Main Screen to access the Calibration
Screen.
2) Locate connector P18 in the rear section of the interface board. Unplug the cable connected to
P18.
3) Plug in the Analog Calibration Cable (®D4282) provided with the sampler into P18.
4) Attach the positive lead from a multimeter with fadigit resolution to the green test point labeled
APWM10 on the interface board.tpohttach the gro
5) Using the arrow key, position the cursor so t
6) Press <F1: Edit> to enter the Edit Mode. Type in a number between 0.050 and 0.150 volts and
press <ENTER>.

un
h a
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7) Observe the number di splnaytehde icrnoltuhmen rloavb ell aebde |feCda
this number does not vary more than £0.005 volts after watching it for 5 secondsnifrttoer is

not stable, choose a new number for AA/ OO0 bet we
8) Read the voltage displayed on the multienet
99 Using the arrow keys, position the cursor so th

| abel ed AAct. o
10) Press <F1: Edit> to enter the Edit Mode. Type the voltage reading from the multimeter (to three

digit accuracy, i.e., 0.xxx) in this positennd pr ess <ENTER>. This <cal cul
11)Ensure that the number now displayed in the row
matches the number displayed on the multimeter within £0.005 volts.
12) Using the arrow key, positionthecursorsath it i s in the | ocation | abe

13) Press <F1: Edit> to enter the Edit Mode. Type in a number between 4.800 and 4.900 volts and
press <ENTER>.

14)Observe the number displayed in the row | abel ed
this number des not vary more than +0.005 volts after watching it for 5 seconds. iuthiber is
not stabl e, choose a new number for AA/ OO0 betwe
15) Read the voltage displayed on the multimeter.
16) Using the arrow keys, position the cursorsothat i s i n the row | abeled @A/

l abel ed fAAct. o
17) Press <F1: Edit> to enter the Edit Mode. Type the voltage reading from the multimeter (to three
digit accuracy, i.e., 0.xxx) in this position and press <ENTER>. djésation will result in the
A/l circuit O6SPANO® being calcul ated.
18)Ensure that the number now displayed in the row
matches the number displayed on the multimeter within £0.005 volts.
19) Remove the multimeter leads from the interface board andullog Input Calibration Cable
from the back of the electronics compartment.

After the analog input calibration has been performed successfully, the temperature, pressure and flow
calibrations must be performed.

Ambient Temperature Calibration

Perform an ambient temperature calibration in the following manner
Thesamplemust be in the Stop Operating Mode to perform an ambient temperature calibration.

1) Press <F5: Setup> and <F2: Calib> when in the Main Screen to access the Calibration Screen.

2) Detamine the current temperature (°C) at the ambient temperature sensor using an external
thermometer, [°C = 5/9 x (°F32)].

3) Press <F1: Edit> to enter the Edit Mode, and mo
row |l abeled AAmMbT. O

4) Enter the curnet ambient temperature (°C) and press <ENTER> to leave the Edit Mode. Use the
<F6: +/> key (Shift F1>) to enter negative temperatures when in the Edit Mode.

5) Upon receiving the actual temperature, the system's microprocessor automatically computes
fi S p aontbe ambient temperature. Note this number on the calibration form.

and you have

NOTE: I f the instrument has be t
t y in the fASpan

ese
temperature, you may enter i ctl

en r
dire
Filter Temperature Calibration

Perform a filter temperature calibration in the following manner
Return the sampler to the Main Screen.
The device must be in the Stop Operating Mode to perform a filter temperature calibration.

1) Press <F5: Setup> and <RK2alib> when in the Main Screen to access the Calibration Screen.
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2) Determine the current temperature (°C) at the location of the sample filter in the HeRidol
sampler using an external thermometer, [°C = 5/9 x-(3B)].

3) Press <F1: Edit>toenterthelE 't Mode, and move the cursor to th
row | abeled AFItT. O

4) Enter the current filter temperature (°C) and press <ENTER> to leave the Edit Mode. Use the <F6:
+/-> key to enter negative temperatures when in the Edit Mode.

5) Upon receiing the actual temperature, the system's microprocessor automatically computes

AiSpand for the filter temperature. Note this nu
NOTE: I f the instrument has been reset and you have
temper ature, you may enter it directly in the ASpano

Ambient Pressure Calibration

Perform an ambient pressure calibration in the following manner
The device must be in the Stop Operating Mode to perform an ambient preskloiration.

1) Press <F5: Setup> and <F2: Calib> when in the Main Screen to access the Calibration Screen.
2) Determine the current ambient station pressure in mm Hg (absolute pressure, not corrected to sea
level).
1 To convert from Atmospheres to mm Hg, npili by 760.
1 To convert from millibars to mm Hg, multiply by 0.75012.
1 To convert from inches Hg to mm Hg, multiply by 25.4.
3) Press <F1: Edit> to enter the Edit Mode, and move
| abel &d APres
4) Enter the curremambient pressure (mm Hg) and press <ENTER> to leave the Edit Mode.
5 Upon receiving the actual pressure, the system's
the ambient pressure. Note this number on the calibration form.

NOTE: If the instrumenh as been reset and you have rec
pressure, you may enter it directly in th

Flow Calibration

The temperature and pressure calibrations described ahgstbe performed befe the flow calibration is
undertaken. In addition, an external leak check must also be undertaken before executing the following
instructions.

The RP2000Sampler supports both a singleint and fivepoint flow calibration routineThe five-point

calibraion is the preferred method of calibration by APCD, ardkeiscribed belowFlow calibration is
recommended whenever the sampler has been transported, any electromechanical maintenance has been
done, or the sampler flow detés from the set flow by + 59Additionally, the sampler should be

calibrated at least once per calendar year.

Five-Point Calibration

Perform the fivepoint flow calibration in the following manner:
The device must be in the Stop Operating Mode to perform g#éir flow calbration.
1) Carefully remove the 1st stage inlet from the sampler.
2) Install a filter cassette containing a 47 mm filter into the filter holding mechanism.
3) Display the Flow Calibration Screen by pressing <F5: Setup>, <F2: Calib> and then <F2:
FlowCal> when infte Main Screen.
4) Confirm the FTS calibration constants and b have been entered in the Setup Screen. Execute
the following steps to do so:
1 Press <ESC> to display the Setup Screen
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Press <F1: Edit>

Scroll down to the FTS CONST field

Enter the m constantdm the FTS Calibratiofabel

Enter the b constant from the FTS Calibrafiaivel

Press Enter

Press <F2:Calib> to return to the Calibration Screen

5) Attach the FTS Flow Transfer Standard to the sample tube.

6) Press <F2: Start> to begin the fipeint flow calilration routine.

7) With the pump turned off, the sampler first computes the Flow Offset value before automatically
starting the span calibration using five flow rates around the default sample flow rate of 16.7
[/min.

Note the instructions issued by the sagnplt the bottom of the Flow Calibration Screen.

8) Determine the flow in actual I/min using the external flow meter. Enter the pressure (in€hes H
in the FTS Pres field by pressing F1:Edit>, input the value using the keypad, press Enter. The
sampler willcalculate the volumetric flow in units of I/min.

9) The unit then operates at flow rates of 16.7, 17.5, 15.8, 18.3 and 15.0 I/min in succession. The
sampler will automatically enter the calculated flow into the ACT field and compute "Span" which
is the spamffset for the mass flow controller.

NOTE: I f the instrument has been reset and you
for the flow, you may enter these numbers directly when in the Edit Mode.

10) Return to the Main Screen by pressing <ESC> ttirees.

11)Restore the sampling hardware to its original state by removing the flow metering hardware and
reinstallingthe VSCC (if appropriate) and tHist stage inlet on the sample tube.

=A =4 =8 -8 -89

SAMPLER OPERATION AND MAINTENANCE SUMMARY

The current PM prografiield operation and maintenance procedures for the RP 2000 FRM can be divided
into three general areas: Filter/sample handling procedures, routine maintenance or cleaning, and
verification procedures. Filter/sample handling can be further broken doeveentling and receiving

filters from the lab, transporting filters to and from the sampling site, loading unexposed filters into the
instrument, setting the instrument up for a sample run, recovering exposed filters, and data transfer.
Routine maintenanéeeaning and verification procedures can be dividediEviery 5-Sample Event
procedureskvery 4-Week Verification proceduresizvery 15Sample Eventprocedures, and routine
cleaning procedures. Additionally, there are paperwork requirements that aogosaga procedure that
allow site operators to document the procedures todetpnstrateample and data quality. These
procedures are al/|l [Quadity Assuramce GuiEldhée®scuriveatffohRMd 2 . 1 2,
Monitoring or are recommended by thesirument manufactureAll these procedures are described in
detail below.

Forms

One of the most i mportant aspects of the PM Progran
required to document the procedures mentioned above. Sitta@seroutinely usewo forms:

91 Filter Data Sheet/Chain of Custody,

1 PM Field Form

APCD/PM personnel create all therins for every site prior to a particular batch being shipped to the field.
The forms are then sent to each site operator along withearggsary supplies, as needed. Should an
operator be missing any of the required forms they can get replacements by contacting the appropriate
APCD/PM personnel.

There ardive field criteria that APCD considers critical to determining the validity of sample. The
critical criteria are as follows:



Once a filter has been removed from the RP2000 it must be transported and stored at or below

4°C,

Appendix PM2i Low Volume Filter Based Particulate

The sample duration is between 1380 and 1500 minutes (23 to 25 hours),

The average sample flow rate is withith of 16.67 I/min,

The flow coefficient of variation (%CV) is less than 2%, and

Theactual flow rate must be within 4% of the reported flow rate as documented in the every four

weeks flow verification.

The failure to satisfy even one of these criterid mbult in an invalid sample.

There are five field criteria that APCD considers havingffecton the quality of the sample. Not meeting
thesedoperational criteriawill not necessarily invalidate a sample, only give cause for APCD to examine

Date:
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the samm, the performance of the instrument, or the efficiency of the site operator. The operational criteria

are:

To satisfy thes@O criteria ive critical criteria and five operational criteria) each site operator must handle

1)
2)

3)
4)

5)

That there are no flow rate excursions greater than 5% for more than five minutes,
External and internal leak checks be less than 80 ml/minranchacked at least once every five

sampling events,

One point ambient temperature and pressure verifications are performed at least once every four

weeks,

TheVSCC(if present for PMssampling)is cleaned or replaced at least once el&gampé

eventsand

The PMy inlet and sample downtulzecleaned at least once everyd&mple events.

the filters properly (including transport and @ghing), perform the required cleaning/maintenance on
schedule, AND document that he or she has donk isccritically important that site operators fill out the
required paperwork; without this documentation a site operator can do all the requirezharaiat

correctly and on time and still nptove they havsatisfied critical and operational criteriBhe forms

provided by APCD give site operators a medium via which they can document the timely completion of the

reguired maintenance/cleaning.

6.1.1 Filter Data Sheet/Chain of Custody

This form, the FDS,Figure 61) is the keystone of the program. These forms are generated by APCD and

sent out to site operators with the filter shipments. If a site operator reaeshgzment of filters without an

FDS he or she should contact the appropriate APCp@&8bnnel immediately. Since this form serves as a

chain of custody document it must accompany the filters to and from the field and return with the filters to

the labora or vy .

Mo s t

of

t he

6cri

ti
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6.1.1.1Field Standard Operating Procedures, Filter Data Sheet Explanation

aob

The Filter Data Sheet (FD®) key tothe sample validation process of Coloradiavg volumePM
program. APCD rquires that site operators understand the FDS and fill it out completely. The records

generated by site operators (specifically the FDS and other required forms) serve as the only proof of
sample validity; additionally, the FDS serves as a chain of custocyment. Without a complete, properly
filled out FDS APCD/PM personnel cannot link an electronic record with the physical sample. Without

ar e

this link it cannot be shown that a sample is valid. In fact, just the opposite is true. Without the proof
offeredby a complete FDS it is assumed that a sample is invalid. To summarize: when a site operator fails
to fill out the FDS completely, even if they've performed all the required work, theytineg sample
validity in jeopardy

Below, there is an example afcomplete FDS with all necessamjormation enteredThe Boulder PMs
site is used in this example. The data is imaginary and reflective of no actual data. It is there only to

demonstrate completeness and format. The image itself is a bitmap andcopneble enlarged, and printed
out.

docun
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There are five different areas of the FDS that site operators need to fill out. The image below identifies
these five parts. Site operators should read through the associated notes for an explanation of each portion
of the FDS. If further explanation is necessary the site operator should contact the appropriate APCD/PM
personnel.

Figure 6-1 Filter Data Sheet See Note 1
Fhz2.5 Federd Reference Method Filter Data Shed /Chain of Custody
SAWRLER DATA STENESTE: # 2 oy,
She Hame Boulia G 14 12 ooz
#IRS Cooe GGG 1 1GEE B 1115
Sawpker Weosl | RPAESA Ir Ir i Ir
Saupkr SMH FETCEH
Rl award by Dana:
See Note 1 FILTER DATA
Asfage
aIMp Wk LTonl Alsfage Max. Tamp, | Cogfldencod | Sampk
Tampie
Aker INCazs @ Saeen D Savpke| HalGample :.-L:nl::su SaHpke TIMHg .:nb. &mﬂge&;b. Savpke Aow o ar Naxrladon W Opsafanod ComHams
End Oaim W F (hhmpd I.'rurumu;ﬂ Temp (23 Rana(Nmin] T TInse: [Lett Y ™
,df::ﬁ Gooe1d 1 1cg 15
See Note 2 H\g ------------------------
kzm w14 H ,/:.{159 216 5K 157 1188 ] N
ST GG 1 Z180 Lo T N N I
Eng | oeedT b 2150 24T Bz 157 14z ] el
- LT 1 G Hank
------------------------ See Note 3
Ena | oesiT 3 i T o o o M o
G | ceats 1 218 21 Do AualnRatomaen
Eng | oecaar 4 2133 EH ! 157 11EE ] 5
G | Gemez 1 Az £5 T 1, Sameh Fampar e | e
Em | G0&} | -———T fag | =T 68 BT | T DaE o Rangs
See Note 4 - e | coonzs 1 P wo | T ]
»
Ena | oocae 5 2150 ES £ 157 1221 ¥ el
Serr -\_\_\_‘_\—\_\_ _'_'_'_,_:—'—’_'_—'_'-FFF ------------------------
Ena
Sae | 0l it i ]
- See Note 5
Ena | |
ALTERS SHFPEDTO AELD  AELD LAE DOTA Slic Ml S0P LES RETURED TO LORS
[ana TranEpo o i H H H H RgCdisd] ar LA R By
By: Tap.at mre of Shipping
Rogfriy atanor Tam paT Jure ar : -1 -1 - Conging Whed Recdusd ['=
Rigfrig arancr TampsT Jure when 3 + unksaasa b

Hodgs : Hongs ©

NOTES:

Each FDS is produced by APCD personnel to accompany a specific batch of filtepemfe site. Each
FDS is sent out to the appropriate site with-priated information pertinent to that site. This data is site
information, including the site name, site cod@S ID, and sampler serial number. If there is information
on this form thais incorrect (i.e. sampler serial number) contact the appropriate APCR¥Rdnnel.

Note 1: Site visit information

Every time an operator visits his or her site it is necessary for them to fill in this information. APCD
personnel need to know the daind time of the site visit and which site operator(s) was there. Operators
need to fill this section out every site visit, completely, no exceptions.

Note 2: Sample Load/Retrieval Site Visit #.
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When an operator goes to the site to load a new bafiitecs into the instrument they should note which
Site Visit the filters were loaded. This Site Visit # goes in the column labeled Sample Loaded/Retrieved
Site Visit # and adjacent to the row corresponding with the sample start date. When an oper&idhgoes
site to retrieve filters they should note which filters were retrieved on that particular site visit. This Site
Visit # goes in the column labeled Sample Loaded/Retrieved Site Visit # and adjacent to the row
corresponding with the sample end d&then an operator fills this out they document when they pulled a
filter off the instrument. APCD determinessite visits are being conducted at appropriate intervals

Note 3: Operator Comments:

The operator may make any comments associated withieupar sample or filter including weather
events, high pollution events, condition of the filter upon receipt, etc. The operator should also use this
space to document any status conditions associated with that sample.

Note4: Filter data information

This datathe operator retrievelsom theinstrumentwith a couple of important exceptions...The filtBis
areprinted on each individual filtemolding bag received from the labhe next two columns of data refer

to 1) Sample start/end date(s) (the catuheading is 'Date (yymmdd)') and 2) On what site visit was a

filter loaded into the machine and when was that filter retrieved after sampling (column heading 'Site Visit
#).

Start date and end date should be-egfflanatory. Site operators receiveeBcb S wi t h t he &6 St ar t
already filledinper EPAG6s s aAlhpam@es shouldédal24 hoers long, which means that the

O0End Dated wildl be the day foll owing atshe t®St artcrDati
criteria that eeh sample should be 24 hours long the exceptions will be infreqRlease note if a filter

did not sample on the prescribed start/end date then it is necessary to make this notation on the FDS and

write in the correct information.

The next eight colums after the Sample Loaded/Retrieved column (previously discussed in Note 2) are all
concerned with actual sample data. These values servefaltiypurpose. Firstly, they allow site operators

to verify that the sample has met some of the critical caifileri a sample to be considered valid, and

secondly these data serve as a hardcopy backup to the electronic record. Should a sample not meet one or
more of the criteria concerning sample time, average flow, coefficient of variation, and sample volume they
should contact the appropriad® CD/PMpersonnel

Note5: Field Lab Data

The data a site operator should write in this section refers to temperatures of their transport container and
field lab refrigerator. When you visit your site and recover a fikeord the temperature on your transport
cooler (after it has stabilized at a temperature belé@)4and the temperature of your refrigerator when

you place the exposed filter in the fridge for storage until shipment. An exposed filter must stay at or
beneath £C from the time it is retrieved from the site to the time it arrives at the lab. An additional space
is given for site operators to record the temperature of the shipping container after it has been packed for
return to the lab.

PM Field Form

The PM Field Form is the form which site operators use to document all regular scheduled maintenance,

e.g. the déoperational criteriad mentioned above. Th
a specific tweweek period of the calendgear. Each form is labeled with the time period dates, what

maintenance is to be performed in the time period, and on what date the maintenance is to be performed.

These forms are used to document alVdek Verifications Ieak checkpne point temperate, pressure,

and flow verifications), and all 2Sample Event Cleaning¥ $CC,PMyq inlet and downtube clearai.

All Field Forms are produced by APCD persoraedl sento the laboratory. The laboratory nathese

forms out with the tareveighedfilters. Field Forms are returned to the laboratory with the samples filters

at the end of the twaveek period to which it correspondshe APCDretrievesthese forms up from the
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laboratory every two weeks to perform the data validation procedures. Thisléarseaves to keep
maintenance schedules consistent among sites across the network.

6.2.1 VSCC Cleaning

Perform aVSCC cleaningfter protecting the filters as above.
Open the filter exchange assembly and remove the filter cassette carrier frotethpafiform. Push the
filter exchange mechanism toward the back slightly, and lift the rollers through the slots in the left and right
guides. Allow the filter platform to settle downward, and removeABEC and adapter.
1) Pull theVSCC up and off the flowplitter.
2) Pull off the transfer tube. If it is too tight to remove it by hand, pry it off with a rigid plastic lever.
3) Remove the top and emptying cup from the chamber.
4) Wet a lintfree wipe with deionized water and remove all visible deposits. Depositsoatdikely
to be found in the cone (inside the top cap) and inside the emptying cup.
5) Inspect all Grings for shape and integrity and replace if necessary. There aren§<n the
VSCC, located as follows: 3 on the chamber (2 are located inside theeta2 on the top cap
and 1 in the emptying cup.
6) Reassemble and reinstall ##8&CC onto the flow splitter. Lubricate the transfer tube to aid in
reassembly.

6.2.2 External Leak Check

Note: Some RP2000 in the Colorado network are fitted with an autoreatk check procedure. The
following description of the External Leak Check procedure can be performed on all the RP2000s in the
Colorado network. Refer to Rupprecht & Patashnick Partisol FRM Model 2000 Operating Manual for a
complete description of thestomatic external leak check procedure.

1) RemovePMyginlet.
2) Place the flow audit adapter on the sample down tube, as in the adjacent picture,
. and close the value (open is vertical).
J 3) From the Main ScreerF{gure EOD1), press <F5Setup> to access the Setup
2 Screen figure EOD5).
4) When in the Setup Screen press <F5: Audit> to access the Audit SEigene (
EOD-6).
5) Ensure an External Leak Check Cassette has ipstalled in the exchange
assembly.
6) Turn on the flow by pressing <F2: Valve>, and then press <F3: Pump>.
7) Shut off the valve on the flow audit adapter.

8) Shut off the flow to the flow controller assembly by turning the manual shut off valve (attached to
thelarge air filter on the left side of the manifold in the hub.

9) Once the vacuum gauge is stable note the value.

10) Shut off the flow to the pump by turning the other manual shut off valve located on the bottom of
the manifold in the hub.

11) Turn off the pump by essing <F3: Pump>. Note the reading on the vacuum gauge one minute
after the pump valve is closed.

12) Subtract this value from the one you originally noted.

13) Multiply this value by 25.4 mm/in; this is the leak rate, this value should not exceed
25mmHg/min.

14) If the leak rate is greater than 25 mmHg/min place a different audit filter into the chamber, check
the VSCCfor tightness, make sure the flow audit adapter is closed, anBBG€ adapter (the
aluminum cup that fits on bottom of tMSCC) is on tightly.

15) Attempt another external leak check.

16) If the leak rate continues to exceed the leak check criteria contact the apprBIDE M
personnel.

17) If the leak rate passes note the external leak rate in the appropriate spaceMri-ie&l Form
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18) Open the valve tche flow controller assembly and the valve on the flow audit adapter.
19) Prepare the instrument for the next sample run as described above or continue with the scheduled
maintenance as appropriate.

6.2.3 Internal Leak Check

1) Perform an internal leak checktlife External Leak Check Fails.

2) Remove th&/SCCand install an internal leak check cassette (solid backing screen) into the filter
carrier.

3) From the Main Screen press <F5: Setup> to get to the Setup SErgere EODS).

4) Press <F3: Audit> for the Audit Scredfigure EOD6). Press <F2: Valve>, turn on the pump by
pressing <F3: Pump>.

5) Shut off the flow to the flow controller assembly by turning the manual shut off valve attached to
thelarge air filter on the left side of the manifold in the hub.

6) After the vacuum gauge has steadied note the initial reading. Shut off the flow to the pump by
turning the other manual shut off valve located on the bottom of the manifold in the hub.

7) Turn offthe pump by pressing <F3: Pump>.

8) Record the reading on the vacuum gauge after one minute. Subtract this value from the initial
reading of the vacuum gauge, this is the leak rate. Multiply this value by 25.4 mm/in and note the
result in the appropriate spon the PM s Field Data Form.

9) Press <F2: Valve>. Open the flow control manual valve and the pump manual valve.

10) If the leak rate is greater than 140 mmHg/min check the seals in the exchange assembly and
ensure that the cassette with the Internal Leak ICtisk is tight and secure.

11) Repeat the above procedure. If the leak rate is>4#lD mmHg/min then contact the appropriate
APCD/PM personnel for further direction.

12) After a successful internal leak check replaceMBEC assembly.

6.3  Every 4-Week Verification procedures

Supplies:

Thermometer, Barometric Pressure standard, Flow Transfer Standard dfgit8) manometer, FDS, and

PM Field Form

Before sarting a 15event, operatorshouldputt he i nstrument i n O60Auditdé mode

sanple chamber.

PERFORM THE EVERY 4VEEK VERIFICATION PROCEDURES IN THE FOLDWING ORDER:
6.3.1 Sampler Clock Verification

All RP2000s in the Colorado network are seMtountainStandard TimeMIST) all year. This means that

during Daylight Savings Time (BT in Colorado}he instrument will béehind byan hour from the

verification devicesOn the Main Screen, note the sampler time. Site operators may use their watch as a

standard if it has been set accuratélyt a cell phone is preferred, as they arebyonized frequently

There is a web site to the atomic clock in Boulder, Colorado where operators may set their watches; the

URL is http://www.time.gov/ Not e t he s ampl e timetvarificationdevigktintein¢he oper at o
appropriate spaces on tR& Field Form(on thePM Field Formt he abbr evi ati on, &6l nstod
the RP20006s value) . I f the instrumentds time i f mo
the appropriatdAPCD/PMpersonel. Continue the rest of the verification.

6.3.2 Ambient Temperature Verification

Perform the ambient temperature verification after performing-{8arple Event procedures and the
sampler clock verification.


http://www.time.gov/

1)
2)
3)

4)
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From the Main ScreeriF{gure EOD1) note the current Ambient Temperature in the appropriate

space on th®M Field Form

Determine the current temperature (°C) at the ambient temperature sensor using the external
temperature standard (thermometer) supplied yARCD.

Insert the thermometer probe next to the instrument probe by loosening the left screw on the probe
housing and sliding the external probe adjacent to the instrument probe.

Note the instrument and the standard values in the appropriate space®bhRied Form

Verify that the value of 0AnbudEODRD Bwithhspl ayed o
2°C of the measured temperature. If this is not the case, notify the appréypr@iEPM

personnel. Continueith the rest of the verification procedures.

6.3.3 Ambient Pressure Verification

Perform the ambient pressure verification after performing the ambient temperature verification.

1)
2)

3)

4)

Note the value of O0Amb PrhgerdEQDBI).spl ayed on the M
Compare this to an external standard such as a barometer supplied by APCD. The barometers all

report Barometric Pressure in units of inches of Mercury (inHg). This can be converted to

millimeters of Mercury (mmHg) by nitiplying the value given by 25.4 in/mm. Operators will be

supplied with a conversion chart that will allow them to convert from the units of the barometer to

mmHg.

Note the instrument pressure and the adjusted local standard in the appropriate stiedelsion

Field Form

Verify that the value of O6Amb Presé displayed o
local standard. If this is not the case, notify the appropAB€D/PM personnel. Continue with

the rest of the verification procedures.

6.3.4 Flow Verification

Perform the temperature verifigan, and pressure verificatidogfore executing the flow verification
procedure.

NOTE: Ensure that an external leak check filter is installed in the sampler for the flow verification.

1)

2)

3)
4)
5)

6)
7

8)
9)

Remove the flow alit adapter and install the FTS on the sample tube making sure the FTS is

snug and completely attached.

From the Main Screen press <F5: Setup>. Each FTS is calibrated to accurately quantify flow. The
RP2000 will perform the FTS calculation ifithasthepper FTS Amd and Abd cal
constants.

Verify that the constants printed on the side of the FTSRMé-ield Formalso lists these

constants) are entered in the Setup screen.

If changes are required press <EDIT>, enter the appropriate changasapdass <ENTER> to
accept the changes.

After verifying the correct FTS constants press <F5: Audit> to get to the Audit Sétigens(

EOD-6).

Confirm that 16.7 I/min is the set flow in the Set Flow field.

Press <F3Pump> and then <F2: Valvel>. Wait for the flow rate displayed in the Cur Flow

column to stabilize.

Zerothe manometer.

Hook the manometer to the pressure port on the FTS.

10) Press <EDIT>, enter the pressure drop (inchg€3)Hrom theManometer in the approate field,

and then press <ENTER>.

11) The sampler will calculate and display the FTS volumetric flow (FTS Flow).
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12) Note this value and the RP20006sPMRedFemt fl ow i
Press <F2: Valvel> and then <F3: Pump> to turrtt@ffpump. The measured flow should be
within + 4% of the displayed Current Flow.
13) At a Set Flow rate of 16.7 I/min tlesignflow verification is acceptable if the FTS flow is
between 15.8 and 17.3 I/min.
14) Remove the manometer, FTS, and thermometehel§ite operator needs to perform3&mple
Event procedures then skip to that section. Otherwise, the site operator must return the instrument
to the O6WAI T6 mode and prepare the instrument f
15) Collect the audit filtes used for the leak checks and flow audit, collect the verification supplies,
close and lock the instrument enclosure, and return to the office with the supplies, paperwork, and
transport cooler.

6.4  Every 15sample event procedures

Supplies: bottle lush, lintfree swabs, paper towels, spray bottle (water or water with rubbing alcohol),
PM Field Form

All the RP2000 instruments in the Colorado network are configured to operate on @dayiséhedule.

The maintenance schedule of these sites is amefiso thaAPCD/PMpersonnel perform avent

maintenance (once per quarter). Exceptions to this will occur, and the APCD may rely on local operators to
perform the 185ample Event Maintenance. Follow the procedures below ONLY after performing the 4
WeekVerification procedures and if directed B CD/PMpersonnel.

PERFORM THE EVERY 18BAMPLE EVENT PROCEDRES IN THE FOLLOWINGORDER:
6.4.1 Top Collector Assembly Cleaning and Maintenance

1) Using a Phillipsblade screwdriver, remove the four pan head scfews the top of the top plate.

2) Lift the top plate off the four, threaded, spacer standoffs and set aside.

3) Inspect the insect screen for contamination. Clean the screen by lifting it off the lower plate rain
deflector and brushing or rinsing it with watentil it is clean.

4) Dry and reinstall.

5) Using a genergburpose cleaner and paper towel, clean the top plate deflector cone and internal
wall surface of the acceleration assembly.
NOTE: Be sure that after cleaning the assembly the acceleration nozzlaisIfleat, use a
cotton swab and cleaner to remove any contamination.

6) Inspect the large diameter impactor nozzter® for damage or wear. Contact the appropriate
APCD/PMpersonnel to arrange replacements, if necessary.

7) After reinstalling the bug screealign the four holes in the top plate with the f@pacer
standoffs. Insert the top plate into the lower plate and tighten the fourgaahscrews.

6.4.2 Lower Collector Assembly Cleaning and Maintenance

NOTE: Most of the contamination in the inletusually found on the collector plate

1) Using either a weak isopropyl (rubbing) alcohol/water mix or water alone with a paper towel,
clean the collector assembly walls, collection plate, and three vent tubes. The operator may need to
use a swab to cleahd vent tubes. Also, clean the bottom side of the collector assembly. Using a
swab, clean the weep hole in the collector plate where the moisture runs out to the moisture trap.

2) Remove the rain jar and clean it.

3) Inspect the rai n oeasurdthatitisrsacarsandfie@fpm blockages.t i ng t
Inspect the two inleto-inlet, tubesealing Grings for damage or wear. Contact the appropriate
APCD/PMpersonnel to arrange for replacements, if necessary.

4) Cl ean the | ower c o ltoleesare aotight sead whemtte twp basvestarb r e a d s
reassembled.
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5) Reassemble the top and bottom inlet assemblies until the threads tightesiighterdonly.
Replace the inlet on thell4-inch OD sample tube. Take care not to damage the interriag®

6.43 Perform Down-tube Maintenance

1) Unscrew the gray compression fitting from the base of the dabe

2) Twist and lift the dowrtube upwards until it is free and clear of the sampler.

3) Inspect the dowstube by looking through it, pointing it at an angle figat source, clean the
interior only if necessary.

4) |If interior cleaning seems needed, use a brush of a slightly larger diameter than thaluand
gently brush.

5) The exterior of the dowtube can be cleaned with tap water or a general-&nomonia) dt
purpose cleaner.

6) Reinsert the dowdube into the gray compression fitting by twisting and pushing down until it
clicks in place.

7) Handtighten the compression fitting, and place the inlet assembly onto thetdben

8) Return the instrument to the propenddion as described previously.

9) Make a notation on theM Field Formi n t he o6 Comment sé section regar
activities, including the date and what procedures were performed.

10) After completing all the maintenance procedures ready theiment for the next sampling run by
following the procedures described above.

6.5 General Cleaning and Maintenance Procedures

In addition to the maintenance/cleaning activities described above every site operator should perform other
cleaning to help matain the presentation and performance of the RP2000. Site operators should perform
the following activities on an aseeded basis unless otherwise specified:

651 AV seal s

Check the AVO0 s ealVSCCOwhee the cavierdsluy whielperfvirg an itteznal leak

check. Inspect them for contamination or degradation. If significant contamination is found then wipe the

AVoO seal with a slightly dampened paper towel . The
If replacement is arranted contact the appropri&teCD/PM personnel.

6.5.2 Rain-hoods

Clean the air screens | o-boadserdeplace as@acesdaty.efhedaascanl er 6 s t
affect the efficiency with which the RP2000 maintains its internal temper&ensove the screen and

replace the filter with a clean one provided by APCD. Rinse the dirty filter with water and allow them to

dry before using again. There are four air screens on the RP2000, two with filters.

6.5.3 RP2000 Exterior

The exterior (incluthg the ambient temperature probe housing) needs to be kept clean and free of dust.
Site operators have been provided with the necessary materials. Contact the appgiepiaeM
personnel to arrange for replacements.

6.5.4 RP2000 Sample Compartment

Despite t he dtaessanple eomb@agment nalleets fine dust. The electronic boards, sample
filters, and pneumatics are all sealed from water intrusion. Periodically site operators need to remove this
dust by liberally spraying the sample compent with water or a rubbirglcohol/water mix and wiping

up the run off. The sample compartment should be kept clean and free of dust to minimize any possible
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source of external contamination.
SAMPLE HANDLING AND PRESERVATION
Filter Shipping/Receiving Procedures

To ensure networkvide consistency albw volumePM site operators receive and ship filters on the same
schedule. Briefly, shipping to site operators is done every two weeks so that the operator should receive a
new batch of filters omvery other Tuesday (or Wednesday depending on their proximity to Denver).
Operators will ship exposed filters back to the lab every other Wednesday in the intervening weeks. This
schedule affords operators continuity, maintains a continuous suppliec$ ind shipping materials in the
system, and allows operators the flexibility that is required by their own schedules. Deviations from the
shipping schedule to account for variations in personal schedules or other special arrangements can be
made by coracting the appropriattPCD/PMpersonnel.

Receiving Filters from the Lab

Each shipment of filters is comprised of the shipping contalieEK type ice substitute, a static free

baggie containing the unexposed filtergach in their own statigrod bag labeled with the filtdD, a pre
printed FedEx return labed, Filter Data Sheet/Chain of Custddym, and a Verification/Maintenance

form. If one or more of these components are not received on time or are damaged, the site operator should
inform the appropriatdPCD/PMpersonnel to arrange for replacements. Upon receipt the site operator
should inspect all the filtemndcassettes for visual defects (pinholes, chaff or flashing, loose material,
discoloration, or nomniformity). The site operat should check each cassette to be sure they are snug and
tight fitting. If there is any physical damage to the filter or cassette (including the backing screen) or if
there appears to be significant particle contamination the site operator should ttenégupropriate
APCD/PMpersonnel. APCD personnel will direct the site operator in using/discarding the filter, arranging
for replacement filter(s), returning discarded filters to the lab, and schedulingupaemples as required.

After completing thehysical inspection of the filters/cassettes the site operator should verify théltehe

| Dds corr espond bdagdhetite eperhtar bheuldslsooserify that thérnumber of filters in

the shipment matches the number of scheduled sagndiys listed on the FDS. Each FDS should be

photocopied and the copy brought to the field. This preserves the original from damage due to handling and
weather. The site operatBRINTSt he f il ter and cassette | D6 in the
the FDS (Attachment 1). The filters should be kept in their respdudigim a clean, oubf-the-way

location until each filter is ready to be transported to the site. The-dppécorner of the FDS lists the

date ALL the filters in that shipment aid be sent back to the lab, the site operator should make a note of

this date.

The UTEK ice substitute should be placed in a freezer until it is needed to transport the filters back to the
lab. The shipping container and thermometer should be kemliéama area away from possible sources of
contamination and damage from foot traffic, being dropped, etc.

Shipping Filters to the Lab

As mentioned previously, exposed filters are returned to our laboratory for analysis once every two weeks
on aTuesdg via FedEx Standard Overnight Delivery. Site operators should transfer the information from
the copy of the FDS they bring to the field to the original prior to shipping filters back to the lab. The
transport coolers are packed in the following manndaygr of frozen UTEK ice substitute is laid flat on

the bottom of the cooler. The bag containing the exposed filters is placed upon the frozen ice substitute. A
layer of bubble wrap or similar padding is placed on top of the bag. UTEK ice substitiateeid ph top

and all around the bag of filters/cassettes. Any remaining space is then filled with bubble wrap to prevent
shifting during transporfThe operator should note thefrigeratortemperature in the appropmaspace on

the FDS The FDS should #n be placeihside the coolerandthe coolercan then be taped closed. The
cooleris then shipped to the lab. Operators should pack the cooler as close to shipping time as possible so
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as to have better control of the shipping temperature. It is ctitiche quality of the samples that the
exposed filters be stored and transported back to the laboratory at a temperature |e%8.thtaa for this
reason that the operators must take care while loading and shipping the filters.

Recovering/Loadindfilters
Initial Instrument Inspection

Supplies:
PM Field Form

Upon arrival at the sampling site each operator should perform an initial inspection of the instrument and
its operating status. With the PM Field Form in hand the operator notesitiais, the date, and the time.

The operator then records the instrument status and the instrument mode (SAMP, WAIT, DONE, STOP, or
ERR, sedrigure EOD1). These two conditions are listed on the Main Screen and #ne upper left and

upper right corner, respectively. The operator then records the results of their Visual Inspection, whether
there is any moisture in the condensate jar, whether the status light is OFF, ON, or BLINKING, the current
flow rate, the curnat ambient temperature, and the current ambient pressure. The current flow rate, ambient
temperature, and ambient pressure are all listed on the Main SErgere(EOD1). Additionally, the site
operator should note arspecial conditions (such as weather, nearby construction or demolition, etc) that
may affect the quality of the sample.

Retrieving a Filter from the RP2000 After a Sample Run

Supplies:
FDS, PM Field Form, new filter ihaggie transport cooler wit UTEK ice and min/max thermometer.

Upon arriving on site the operator should perform initial instrument inspection as above. If the instrument

has sampled since the |l ast site visit the RP2000 wi
Runktop> once. The instrument wil/ now be in 6STOP&6 mo
cassette in the carrier from the sample chamber by pulling the handle of the filter exchange mechanism

forward. The mechanism will open, allowing the operatmress. Remove the entire filter assembly,

including the carrier. The site operator should verify that the filter being recovered is the one that should

have sampledly verifying the Filter ID Place the filter, including theassettgintoits baggiecortaining

the corresponding Filter ID numbétlace thesealed baggie in the transport cooler.

The site operator should check the sampling run status on the Main Screen. Note any status code other than
60Kd in the 6Operator Caonhedairt StreepHmurde EOBY) preass<F3: he FDS.
Data> to view the Filter Data Scredfiqure EOD3) from the sampling run. The operator should record

the data from the Filter Data Screartwthe FDS (see Attachment 1). From this screen pressing <F2:

Rec> allows the operator to scroll through earlier sample records. While the sample chamber is open the
operator should perform a visual inspection and remove any material that could cdasgnadion; make

the appropriate notation on the FDS.

Installing a New Filter in the RP2000

Supplies:
FDS, New filter(and baggie}hat is to be loaded transported in carrying case in transport box

Note: All RP2000 in the Colorado PM network arendigured by APCD personnel to sample every one in
six days for twentjour hours. The one in six day schedule corresponds to the rest of the Colorado and
national sampling schedul@n rare occasions,aliations from this schedule can be arranged to
acconmmodate personal schedules by contacting the approphNB&D/PMpersonnel.

Upon arrival the site operator should make the initial inspection as above. Recover the exposed filter as
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described above, if necessary. If any regular maintenance is prescehmuktitoshould finishit prior to
installing a new filter. Visually inspect the seals inside the filter holder to ascertain that tiseg e and
undamagedf there is foreign material on the seal then wipe them with drieat swab or a Kimwipe dit
free cloth. If the seals are in need of replacement contact the appréf#@@PM personnel. These seals
need to be clean and in good condition for the instrument to sample properly.

Remove the new filter and carrier from thaggie Carefully inserthe filter cassette carrier with its

installed filter cassette and filter into the lower part of the filter exchange mechanism. The carrier contains
a slot and hole that fit into the appropriate locations of the lower part of the filter exchange mechanism
Push the handle of the filter exchange mechanism toward the back of the instrument to raise the filter
platform and enclose the filter cassette. Ensure that the seals aroM&8dousing and the filter

assembly are secure. When properly closedhdnelle (barwill pop back into place firmly. The sampler is

now ready to sample. The site operator must program the instrument to sample on the next scheduled
sample day.

To program a new sample definition pleniginanpaherr ument n
mode t han,fronstheoMait Sctebngmess <Rlin/stopr once; the instrument i
mode.

From the Main Screeri{gure EOD1) press <F1: FiltSet> to get the Filter Setup Scré&égu¢e EOD2).

Usingthe arrowkeys cr ol I to the field | abeled, 6éStart Dated.
date from the FDS, and press OEntero

All RP2000 in the Colorado network accept dates irftteel | owi ng for mat: yy/ mm/ dd.

Datebé in a similar fashion. Al samples should be 2

after the start date.

Verify that the O6Start Timed andsedmBkednyiecessarp ar e set
edits, as above.

The site operator should now enter the filter | D. LU
press <F4: Edit> and enter the numeric portion of t
Al | filter |1 Dds in the Colorado network are a combi
portion is always a 0TO6. I t i s;norsitnecessargtsentarthe t o ent
cassette ID.

The site operator shoulaw verify that the Sample Flow Rate is set to 16.7 I/min. Verify that the filter ID
is correct and that the sample definition corresponds with the schedule on the FDS.

Hit O6Escd to return Ron/stbphteretiatherinstiSroendd ednWa iptrde snso d<eF. 4 : C
and lock the door to the sampler.

QUALITY ASSURANCE AND QUALITY CONTROL

Quality assurance (QA) and quality control (QC) are two terms commonly discussed, but often confused.
Quality assurance refers to the overall process ofrensthat the data collected meet previously stated
measurement quality objectives (MQOs). Quality control covers specific procedures established for
obtaining and maintaining data collection within those limits.

Quality Assurance

There are six commmdy used data quality indicators for pollutants. The data quality indicators are
discussed in the following sections.
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8.1.1 Precision

The APCD is required by EPA to conduct a precision assessment program for the PM monitoring network.

The precision testg program, for manual samplers, is different from that used for automated samplers.

The manual sampler precision program is based on comparisons of the primary sampler to a concurrently
operated collocated sampler. Identical collocated instruments erateg at several sites, operated on an

every sixth day sample schedule, and the resulting measussamenised as precision checks. The primary
sampler represents the fiactual valuedo and a coll oca

Annually, tte APCD evaluates the previoyse apre@ision data and publishes the precision results in the
annualData Quality ReportThe annual APCIDataQuality Report documents all precision and accuracy
results for all monitoring networks managed by the APCDIcWations used in the estimates of precision

are |isted in APCD6s QAPP.

8.1.2 Accuracy

Accuracy is defined as the degree of agreement between a measured value and the true, expected, or
accepted value. Quantitative comparisons are made between theedeadue and the true, standard
value during audits.

APCD Quiality Assurancstaff, which isindependent of the PM prograsonducs field audits quarterly on

all manual samplers. The field audit is performed by measuring flow, temperature, pressume afidhe

sampler with standards that are independent of those used in the calibration of the sampler. Audit standards
must be certified against a NIST traceable standard and be of the same oendidjty than of those

being certified.

To ensure guality audit, it is important that the audit is performed during a period of good weather and
stable conditions. If the weather and/or conditions are not suitable, the audit should be rescheduled.

See Appendix QAL: Standard Operating Procedures foitéud

8.1.3 Bias

Bias is defined as a systematic error in measurement wherein the measured value displays a consistent
positive or negative error as compared to a true value. Bias measurements are calculated either as a percent
difference or as a mean thnetic difference. The signed arithmetic difference is used for assessment

where values are too small or too close to the limit of detection to calculate a meaningful percent

difference. Calculations used in the estimates of bias are listed in S&2@HR Part 58 Appendix A

8.1.4 Representativeness

Representativeness refers to whether the data collected accurately reflect the conditions being measured. It
is the data quality indicator most difficult to quantify. Unless the samples are truly reptiesetihe other
indicators are meaningless. Representativeness is assured, as best as possible, by precise definitions of
monitor siting criteria.

8.1.5 Completeness

Completeness is defined as the amount of data collected compared ‘&pagfied taget amount.

Ideally, 100% of the target amount of data would always be collected; in practice, that value is less for
many reasons, ranging from calibration time and site relocation to power outages and equipment failure.
For PM, EPA requires a minimum oapleteness of 75% (40 CFR, 50, App. H.3). APCD believes 90%
completeness is an achievable goal.
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8.1.6 Comparability

Comparability is defined as the process of collecting data under conditions that are consistent with those

used for other data sets othame pollutant. The goal is to ensure that instruments purchased and operated

by states and local agencies produce comparable data. All manual PM samplers utilized by the APCD for
compliance monitoring have been fhesignated as Federal Reference Me{drM) samplers by EPA.

Samplers that achieve the FRM designation have been thoroughly evaluated against other PM samplers and
have met EPAG6s criteria for c¢ompar adohtiluputPi,s Addi ti on
analyzers, the APCD witompare data from manual FRM samplers with data frontinuousanalyzers.

8.2  Quality Control

As stated earlier, quality control (QC) refers to procedures established for collecting data within pre
specified tolerance limits. Almost all QC proceduragéhalready been covered under specific topics
throughout this document. Documentation and standard operating progdthweser, are discussed
below because they apply to many topics.

8.2.1 Documentation

Documentation is important for all measuremehtdensive certification paperwork must be rigorously
maintained for each standard and analyzer.

APCD takes special care to prepare and preserve backup copies of all data, including calibration data. All
data and supporting documentation should be held fainimum of five years. See the PM Data Handling
SOP within APCD6s QAPP for additional informati on.

8.2.2 System of Quality Control

Currently an APCD staff person services ewdek event and X8ample event schedule. For more
information regarding wétt tasks are routinely performed during these events, refer to Section 6 in this
SOP.

The Flow Rate Verification Checks performed every two weeks by the site operators is the most important
quality control check that is performed, and thus is requirée tsubmitted to AQS.
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Figure EOD-3 Sample Data Screen

Figure EOD-4 Current Statistics Screen
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Figure EOD-5 Instrument Setup Screen




QAPP Appendix PM2 Low Volume Filter Based Particulate
Version 3
Date: 780/2015
Page35 of 103

Figure EOD-7 Maneuvering through operating modes
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PART Il

Standard Operating Procedures forMonitoring PM in Ambient Air
Using the Rupprecht & Patashnick Partisol Plus 2025 FRM Sampler

Revised Date: September, 2003

Review Date: October 28, 2003
Revised Date: April, 2006
Review Date: July 13, 2006
Revised DateJuly 1, 2015
Review DateJuly 15, 2015

Part Il - Field SOP for the R&P 2025



Appendix PM2i Low Volume Filter Based Particulate
Version 3
Date: 7/15/2015
Page38 of 103

Page intentionally left blank



Appendix PM2i Low Volume Filter Based Particulate

Version 3
Date: 7/15/2015

Page39 of 103

TABLE OF CONTENTS

1.0 SCOPE AND APPLICATION ..ttt e et e e e e e e e e e eesee et e e eeaaaaaaaaaeeeessessmmmeaaaaaaeaaaens 42
1.1 T oo [0 1o i o o PP EEPPPRR PP 42

1.2 MELNOA OVEBIVIEWL.....eiii ettt ettt e e ettt e e e e e st e e e e e e st e e nstbe e e e e e s ansbbeeeeeennnsbnas 42

2.0 SUMMARY OF METHOD ..ottt ettt e e e 42
2.1 LI T 1= PSP PROPPPBPPY” 1

2.3 Y51 O OO TP P TP PP PPPPPPPPPP 43

2.4 L e [0 1 o o PRSI 43

25 MEASUIEIMENT. ...t s e e e e et e et e et e e e b s e e e e e e e e e e e erneneeeees 43

3.0 DEFINITIONS AND ACRONYMNS ...iiiiiiiiieieieees st ee e e e s snerennesseeeeeeeeeaeaeeeeeesnnnee e AT
4.0 HEALT H AND SAFETY WARNINGS ...ttt ettt ee et e e e e e e setae et eeeeaaaaaaaaeee s e e s s nmans 48
4.1 L= 11 1110 o P PPPRPRP R PPPPPPPRY £

4.2 T 10=T (ST (=T ot =3P P PP USTRPT 48

43 Personnel QUAlIfICALIONS........ccoi ettt eees e eret e e e e e e e e e e e e e e e s s samreeeeeaeaaaaeeeeead 48

5.0 APPARATUS AND MATERIALS ..ot eeee ettt e e e st eeeeeeeeennnsnnennes 49
5.1 Sampler CaliDratiOn...........coiiiiiiiie e e e e e e e eee e e e e e e e e e e e s eeen e r e e e e e e e eeeearaan 49
L0 I A 1o £ To (8 ox 1o o FO PO PPPPPPPPPUR ORI 49

5.1.2  CaliDration PrOCEAUIE..........uuuiiiiiiiiiiii ettt ettt et e e e e e e e e e e a e ammne e e e e e e e e e e e e as 49

5.1.2.1 Analog I/O Calibration........ccccioieeiiiiieeeeeeee e rerer e 50

5.1.2.2 Ambient Air Temperature Calibration.............ccoooviiiiiieeee e e 50

5.1.2.3 Filter Temperature CalibDration.............cuuiiiiiiiiemiiiee e 50

5.1.2.4 Filter Compartment Temperature Calibration............ccocvviiiieeeieiiniiiiee e 51

5.1.2.5 Ambient Pressure Calibration...............uuviiiiiiiieeeiiiiiiiiiiiiiee e e e e e e 51

5.1.2.6 Ambient Relative Himidity Calibration.............cccooiiiiiiieac e, 52

5.2.1.7 EXternal Leak CheCK ........ooviiiiiiiiii i tee e e e e e 52

5.1.2.8 FIOW CaliDration.......ccooeiiiiiiiii e e e e e e a e 52

6.0 SAMPLER OPERATION AND MAINTENANCE ... ittt eeeeii bt eee e 53
6.1 (@ T = 1170V @] o1 o] I o .1~ SRS 53
6.1.1 Filter Data Sheet/Chain of CUSIOLY.......ccoiiiiiiiiiiiiie e eeeere e e e e e 54

6.1.1.1 Field Standard Operating Procedures, Filter Data Sheet Explanation....................... 54

6.1.2  PM FIEIO FOIMML ittt e ettt e e e bbbt et b e s s e e e eeeeeeean 56

6.2 Every 5Sample EVENt PrOCEAUIES...........oooveiiiiiieee e e et e et eree e e e e e et e e e e amana s 57
6.2.1 Whenin ERR, STOP, OF DONE MOE.......cccciiuuiieeieeeie et e e e e e veeee e e e e e e raanneeees 57

6.2.2  When in WAIT OF SAMP MOGE........uuuiiiiiiiiiiiiee ettt a e e e e e e e e e e e e e s ennneee s 57

7 T w11 (= g ] 1= o3 1T o TR 57

6.2.5 EXternal Leak CheCK ..ot h9

6.2.6  INtErNAl LEAK CRECK.......uuiiiiiiiiiiiiii ittt e e e e neae e e e e e e e e e e nnnne 59

6.3 Every 4Week Verification ProCEAUIES.............ovvuiiiiiiiiceiiie e e e e e e e e et e e veeee e e e e e e ee e ean 60
6.3.1. Sampler ClOCK VerifiCatiOn . ......ccccieeeiiiiiieeieeee e eee e e e e e 60

6.3.2 Ambient Temperature VerifiCatiOn..............oooeiiiiiiicccis e eeee e 60

6.3.3  Ambient Pressure VerifiCation. ... 61

6.3.4  EXxternal Leak CheCK ... e 61

6.3.5 One Point FIOW VerifiCatION. ..........uiiiiiiiiiiiii e 62

6.4 Every 15Sample EVENt PrOCEAUIES..........ciii ittt eeeee 62
6.4.1 Top Collector Assembly Cleaning and MainteNanNCe............uuvvereerimemeenrrrerereneereeereereeseeeeesd 63

6.4.2 Lower Collector Assembly Cleaning and MaintenanCe............cceeviiuimeriiieeeeennniiieee e 63

6.4.3  Perform DOWRLUDE ClEANING .......iuveiiiiee ittt e eeeee e 63

6.4.4 General Cleaning and Maintenance ProCeUIES.........cccccuuurrimemieeiessseieieirneeeeeeeenssnnnened 64

L BV o T~ U - Y- U PSR 64

6.4.4.2 RAIMNOOUS. ... et eee bbb et e e e et e e e e eeebeeseeeeeaeeaaaaaaaeaaas 64

6.4.4.3 RP2025 EXEEIION. ..cciiiiiieeee ettt e e bbb e e e e e e eaaasnnbbebbeeee e 64

6.4.4.4 RP2025 Sample COMPAITMENL. .......ceeiiiiiiiiieii et e e 64

6.5 Supplies and ConSUMADIES ... e e e e ee e 64



Appendix PM2i Low Volume Filter Based Particulate

Version 3

Date: 7/15/2015

Page40of 103

7.0 SAMPLE HANDLING AND PRESERVATION ..ottt ssiiieesiieee et e s sibeesssiee e e e s nneees 64
7.1 Filter Shipping/ReCeIVING PrOCERAULES .......cvviiiiiiiii et rmmne e senrraeed 65
7.1.1 Receiving Filters from the Lah............ooooiiiiiiiiiee e e eeeneees 65

7.1.2  Shipping FIlters t0 the Lab........coviiiiiiiii et e e e 65

7.2 Recovering/Loading fillEES........oouieiii e et e e e e e 66
7.2.1  Initial INStrumMeENt INSPECHION.........eiiiiiiiiiii e e st e e e smne e e ee 66

7.2.2 Installing New Filters in the RP2025...........cooiiiiiiieeie e e 66

7.2.3 When the RP2025 is in WAIT or SAMP MOQE.........coooiiiiiiieeee e 66

7.2.4 When the RP2025 is in ERR, STOP, or DONE mMQde..........ccccuutiiiimemniiiiiiiiieiieeeeeee e 67

7.2.5 Verification of Filter List and Sampling Definitions............cccooiiiiiieerieiieece e 67

7.2.6  SAMPIE RECOVELY.....cii i i i ittt e e er s st e e e e e e s seaasseetesaeeeeeeeeeeetaeeeeaaansasseeeeaeaaaaaeaennes 67

T.2.7  DaAta TrANSTEL. ..ttt eeee ettt e e eeee et e ettt e e e e e e e e e e e s e s ammeeeeaeeeeeeeeseesanannnnrned 68

8.0 SAMPLE PREPARATION AND ANALYSIS ..ottt e rmnee st 69
8.1 B I (o 18] ][] 7o To 1 11T TSR 69
8.1.1 Resetting the Sampler When in ERR, STOP, or DONE made..........cccociviieeeri e 69

8.1.2 Resetting the Filter List When an Error Has Occurred............viiiiiecciiiiiiiii e 69

8.1.3 P0Or Leak CheCK RESUIS.......ccoiiiiiiiiieeee e e e e st e e e eenansnneeneenees 70

9.0 DATA ACQUISITION, CALCULATION S, AND DATA REDUCTION .....coiiiiiiiiiieieeeicceeee e, 72
9.1 Computer Hardware and Software ReqUIremMENLS...........cccooiiiiimeeiiieeeeeiiiiieeeeeesniiiessiieeeee e 2

9.2 Data Management and Records ManagemenLt.............couiuireeiiriireeiniiiieee e seeesiree e s 72
10.0 QUALITY ASSURANCE AND QUALITY CONTROL  .iciiiiiiieeeeiie e ee v eeemeen U O
O 0t R @ 10 = 117 A AN U = U o = RSP 73
0 S R o =T ox ][] o H TSP PR PPPPPPPPPPT 73

O T Vo ol U | - Vo Y OO PPTRUPUPPRN 73

00 O N = T T PP 74

10.1.4  REPIESENIALIVENESS .. .cciiiiiieeeieiiie s vttt r s e et e e e ae e e et easeeeeeeeeeeetsteaa e seeeeeanaasasasaeaaaeeenenes 74

O 0 T @7 o] 0] 1=3 1= =S 74

10.1.6  COMPAIADIIILY.....eeeiiiiiiiiiiie ettt r et e e st e e e e e s s sab b e enrb e e e e e e s anbbeeeeeeaan 75

10.2  QUANLY CONLIOL.....eiiiiiiiieiiee ettt e ettt e e e s skttt e e e s st be e et b b e e e e e s ssbbeeeeeesannbenenee 75

0 2 R B To Yo 0 .4 1= ] 7= 1o o W UEURURURRRY £ -

10.2.2  System of QUALItY CONIOL.......coiuiiiiiie e 75

11.0 REFERENQCES ... ..ottt ettt et e e e e e e e et e et e et e e e e e e e e e e a e s s eeee e e s 76



Appendix PM2i Low Volume Filter Based Particulate

Version 3
Date: 7/15/2015
Page41of 103

TABLE OF FIGURES
Figure 21 PM s Sampler First Stage PIMHEA. ........ccoviiiiiiiie et 44
Figure 22 Well Impactor Ninety Six and Very Sharp Cut CYClOne...........cccoeeiiiiiiiccciee e, 45
Figure 23 FRM FIOW SChEMALIC. .....ciiiiiiiei e ee e e e e e e e eeeees 46
Figure5-1 Table of CalibratiorOrder and FEQUENCY ..........c.uveveeeiiiiiiiiieeeeee e siieeeeeeeeee e senneeeee e A9
FIgure 81 Filter DAta SNEEL..........ooi ittt e e sttt eeame e et e e e s snb e et e e eamn s 55
Figure 62 Order and Configurationf Audit MAgazZINe...........ccoiiuiiiiieiiiieen e 58
Figure 81 Filter Exchange Error Trouble Shooting FIOW Chart..............coiiiiiieeeiiiieiiiiiieee e 71
Figure EOD1 RP2025 MAIN SCIEEI.......uuiiiiiiiiiiiiiieeeat e ettt e e e ekttt e e aaamte e s s st be et e e e s abbbe e e e eaameeeesanrreeeeeeaans 77
Figure EOD2 RP2025 CUIMENt STALS SCIEEIL...ccciiiiiiiiieeiieeemiiie et e e sttt e e s ame e e e e s e s bt e e e s e ineesssrnes 77
Figure EOD3 RP2025 StatuS COUE SCIEM....uuuuiiiiiiiiiiiieececeiieeeeeettettaaaaeeee e et ssssreeeeaaaaaaaaaeasesssssssrmnnsaaaeaeaes 78
Figure EOD4 RP2025 Filter Definition SCre@N.........cccoeeiiiiii e ceeseeee s e veeeeeeen e ] O
Figure EODS5 RP2025 Filter LISt SCrEEIN.....uuiiiiiiiiiiie e sserrmeee e ssnnnnnraeees s d D
Figure EOD6 RP2025 RUN/SIOP PrOomMpPL.....cccoiiiieiiieiiieereiiiss s e e e e e e eeevveene e e s eeeasnnnnnn e s e e e s smnensnneneenneneid O
Figure EOD7 RP2025 Audit PromMPt SCIEEI........uuiieiii i e e e eeeei e st st e e e e e e e e e eeeessaeeneeeeeees 80
Figure EOD8 RP2025 AUit MENU SCIEEIN......uiiiiiiiiiiiie ettt emee e e et e e e e s smmee s eneeees 80
Figure EOD9 RP2025 AUAIt SCIEEIN.......uiiiiiiiiiiiiiie ettt e eeame e et bt e e e e s bt e et e e ssameeeesanreeeeeeesed 81
Figure EOD10 RP2025 Leak CheCK SCIrEEIL......ciiuiiiiiie ittt ee e 81
Figure EOD11 RP2025 External/Internal Leak Check Prompt SCIEEN.........cooiiiiiiiieenee et 82
Figure EOD12 RP2026 External Leak Check Prompt SCLEEN........ccoviiiiiiiiiecc e 82
Figure EOD13 RP2025 External Leak Check Prompt (Flow Audit Adapter) Screen..........cccceveevvcceeeennne. 83
Figure EOD14 RP2025 Leak ChECK SCrEEML.....cciii it st reeer s e e e e et e e e e 83
Figure EOD15 RP2025 Successful External Leak Check SCIeen...........uvvuviiiiicceiiiiis e eeeeeeeee e 84
Figure EOD16 RP2025 External Leak Check ReSUItS SCIreeN..........uuiiiiiiiicceeiiie e 84
Figure EOD17 RP2025 Internal Leak Check Prompt SCrEEN..........oovvviiiiiiieeeeeiiee s veene e e e e 85
Figure EOD18 RP2025 Internal Leak Check ReSUItS SCEEEN........ccvvviviiiiireieie e eeeee e e 85
Figure EOD19 RP2025 Filter Data Screen (Sample Run Time/DAate)............uuuviiiiieeeiiiiiiiieeeeeeeeeeeeeevvsieene 86
Figure EOD20 RP2025 Filter Data Screen (Filter ID, Sample VOIUME)...........ccooiiiiiieeniieeiiiiecee e 86
Figure EOD21 RP2025 Filter Data Screen (Status CONAItIONS).........ceiiiiiiriiireeiiee et beeeeereee e 87
Figure EOD22 RP2025 Filter Data Screen ( Minimums, Averages, and MaxXimums)...........ccceevvvennnenne. 87
Figure EOD23 RP2025 Filter Data Screen (POWEr FAIIULE)..........eiiiiiiiiiieeeiiie e 88
Figure EOD24 Refrigerator CONIOl LOG........uuiiiiiiiiiiiii ettt 89
Figure EOD25 PN 5 Station ANOMAlY FOMML......ooiiiiiiiiiiieieeee e e e et eee e e eeeeeennnsnsnnes 90
Figure EOD26 PN sAudit Datasheet and Access Data Input FOrm.............oooovvviieee e, 91



Appendix PM2i Low Volume Filter Based Particulate
Version 3
Date: 7/15/2015
Page42 of 103

SCOPE AND APPLICATION

1.1 Introduction

In July 1997, the U.S. EPA promulgated a new National Ambient Air Quality Standard (NAAQS) for
particulate matter with a diameter smaller than 2.5 microns, esPMenewannual standard for PMas

of December 2018 12 pg/m®, while the current24-hourstandard i85 pug/n?. Fine particles (smaller than
2.5 microns) penetrate more deeply into the lungs than coarse pattiziea$ microns). Recent health
studies indicate a link between fine particle concentrations in the outdoor air and certaieffiects (40

CFR Part 58). Fine particles are generally emitted from combustion activities (such as industrial and
residential fuel burning and motor vehicles) while coarse particles mainly come from dust emitted during
activities such as construction aagricultural tilling.

Some of the health effects that have been linked to fine particulate matter pollution include: Premature
death and increased hospital admissions and emergency room visits, primarily by the elderly and
individuals with cardiopulmorrg disease; Increased respiratory symptoms and disease in children and
individuals with cardiopulmonary disease; Decreased lung function and alterations in lung tissue and
structure, particularly in children and people with asthma.

This document is inteted to instruct Colorado local operators that use the Rupprecht & Patashnick 2025

Federal Reference Method (FRM) sampler tnitor ambient air for particulate mattdhe formal

specifications for the RP2025 sampler and for obtaining valid referencedmattasurements are set forth

in the U.S. Environment al Protecti onPai§gOeAppenpdixs ( EPA)
L (EPA 2006. This document reviews those formal requirements, manufacturer guidelines, good QA/QC

protocol, and provides atifications and supplemental information in greater detail than can be provided in

the formal regulatory requirements. Because this supplemental information is intended for method users, it
emphasizes the operational aspects of the method, rather ttdesitpe and performance specifications for

the sampler. The document also provides recommended quality assurance (QA) procedures and guidance to
help monitoring agencies reliably achieve the data quality objectives (DQOs) established for PM

monitoring.The goal for acceptable measurement uncertainty has been defined as 10 percent coefficient of
variation (CV) for total precision and +10 percent for total bias (Papp et al. 1998). The information

provided here together with the instructions provided bygReght & Patashnick and contained in the

sampl erdéds operation or instruction manual (R&P, 199
Division (APCD) to develop its own agenspecific standard operating procedure (SOP) for the RP2025

sampler.

1.2 Method Overview

An electrically powered air sampler draws ambient air at a constant volumetric flow rate into a specially
shaped inlet (PM head) andin the case of sampling for Bl through an inertial particle sizeparator,

very sharp cut cyclon@/SCC) where the suspended particulate matter in thesRMerange is separated

for collection on d@ eflon (PTFE) filter over the specified sampling period. Each filter is weighed before
and after sample collection to determine the net gain due to eallPdfi(see the Lab SOP of this QAPP

for a complete description of lab activitie$he sampler records sample duration, interval temperature and
pressure values, and average temperature and pressure. The total sample volume is determined from the
measurediow rate at actual ambient temperature and pressure and the sample duration. The mass
concentration of Pl in the ambient air is computed as the total mass of collected particles in the PM
sizerange divided by the actual volume of air sampled,ismapressed in micrograms per cubic meter of
air (mg/m3). A complete description of the method can be found in 40CFR Part 58, Appendix L, § 7.0.

SUMMARY OF METHOD
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The Inlet

The RP2025 PiMsampler uses an impaction inlet ($égure 21). The symmetrical dign of the inlet

ensures windlirection insensitivity. Ambient air that is drawn into the inlet is accelerated through jets into
an impaction chamber. The jets have critical diameters to provide necessary changes in velocity to affect
particle size fraionation.

VSCC

The flow path through the VSCC BMfractionabr is shown in a cutaway view Figure 22. PMy,
aerosol enters tangentially after being-peparated by the PMFRM inlet. Particles greater th&h5 pm
in diameter are collected in the grit pot on the side of the VSCg&s Rittionator, and the PM sample is
then channeled through the cyclone separator teatmple collectioffilter.

PM 1o Monitorin g

The RP2025 instrument can be adaptedchbnitor PMgas an FRM. The instrument should be configured

wi t NS & Oypass offered as a supplemental part by R&P. The bypass is simply a straight tube that sits
in the same spot within the sampler otherwise occupigtdySCC. All the setup pameters, instrument
configurations, maintenance requirements, calibration steps, ar@@dyeexactly the same as those for

PM, s sampling.

Measurement

The total volume of air sampled is determined from the measured mass flow rate, samplingpliieet, a
pressure, and ambient temperature. The concentration of PM in the ambient air is calculated as the total
collected mass divided by the volume of air sampled. The PM measurement is expressed as micrograms
per actual c®u Bhe perfomeance parameteys/ofPM samplers, including the RP2025 are
tested in accordance with test procedures prescribed in 40 CFR Part 53.
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Figure 2-1 PM, s Sampler First Stage PMo Head
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Figure 2-2 Very Sharp Cut Cyclone (for PM 2 5Sampling Only)
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Figure 2-3 FRM Flow Schematic
(Source: Operating Manual, PartisdfRM Model 2@5PM, s Air Sampler)
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3.0 DEFINITIONS AND ACRONYMNS

AQS
ANSI
APCD
ASQC
ASTM
CFR
cVv
DOP
DQO
EPA
FEM
FR
FRM
FTS
HEPA
NAAQS
NIST
NVLAP
OAQPS
Pa
PAMS
PM
PMy
PM; s

EPA Air Quality System

American National Standards Institute

Air Pollution Control Division

American Society for Quality Control

American Society for Testing and Materials

Code of Federal Regulations

coefficient of variation

dioctylphthalate

data quality objective

Environmental Protection Agency

Federal Equivalent Method

flow rate

Federal Reference Method

Flow Transfer Standard

high-efficiency particulate air

National Ambient AirQuality Standards

National Institute of Standards and Technology
National Voluntary Laboratory Accreditation Program
Office of Air Quality Planning and Standards
pressure, ambient

Photochemical Assessment Monitoritations
particulate matter

particulate matter < 10 microns (um) in aerodynamic diameter
particulate matter < 2.5 microns (um) in aerodynamic diantetée

polymethylpentene

Poio
PSD

PTFE
QA/QC
QA
QAD
QAPP
QC
RH
R&P or RP
SLAMS
SOP
SRM
SvOoC
Ta
TSP
VSCC

polonium210

prevention of significanteterioration
polytetrafluoroethylene

quality assurance/quality control
quality assurance

Quiality Assurance Division

quality assurance project plan
quality control

relative humidity

Rupprecht & Rtashnick

State and local air monitoring stations
standard operating procedure
Standard reference material
semivolatile organic compound
temperature, ambient

total suspended particulate

BGlI, Inc., Very $arp Cut Cyclone
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HEALTH AND SAFETY WARNINGS

Repair of the RP2025 should only be attempted by properly trained APCD personnel, and should only be
conducted in accordance with Rupprecht & Patashnick system documentation. High voltages may be
presentm all instrument enclosures. Use established safety precautions when working with this instrument.
Instrument is supplied with a grounded thpreng plug designed for outdoor use. When operating the
instrument outdoors, be sure that it is plugged intmagrly rated exterior (outdoor) outlet. The Partisol

Plus stand must be anchored when installed outdoors to prevent tipping of the sampler and/or stand in high
winds. Some assembly of the inlet or the VSCC is required for installation and regulanavaisteBe

careful to avoid pinching your fingers between the assembly parts when assembling these components.
Never place your hands or fingers in the filter exchange mechanism. Refer to the RP2025 Service Manual
(September 1998, Revision B) for instracts on clearing a filter jam. Use of this product in any manner

not intended by the manufacturer will void the safety protection provided by the equipment, and may
damage the equipment and subject the user to injury.

In addition:

1 Use caution on laddersid rooftops, especially in inclement weather or snow pack condition.
Wear sturdy work shoes with a good traction sole.
Only one person at a time on ladders. Where possible secure ladder to rooftop.
Always unplug the sampler when servicing or replacimgsparhis excludes normal sampling
operations.
Use extreme caution if any electrical outlets or connections are in contact with standing water.
Secure or remove front door while working on the sampler.
Sunscreen and eye protection is recommended.
Maintain an awareness and familiarity with immediate surroundings including activities of
pedestrians below sampling location and near ladder.

= =4 =

= =4 =4 =

Cautions

Keep the instrument exterior (including ambient temperature weather shield) and interior clean of dust to
maintain optimal operation and avoid contamination.

Interferences

1 Handling the filter cassettes excessively or handling with dirty hands can cause inaccurate mass
measurements.

1 Excessive precipitation, especially combined with high winds, can paabkems with sample
recovery.

Personnel Qualifications

At program startup critical field and QAtaff, from APCD, were sent to Cary, NC and were certified in the

1998 Air and Waste Management Association,EMonitoring Workshop. These individudtave also

taken part in the 1998 WESTAR BNHandsOn Training as attendees and trainers. EPA sponsored both

of these workshops and these individuals will continue to enhance their training as resources become
available. However, with the current kn@dbe from the training sessions, APCD personnel have been

able to provide information to local operators and new APCD employees regarding the operation and

mai ntenance of the RP2000 sampler. I t ies ttrhari onuegrho
system has been established.

The APCD provides training to field personnel and local operators. Although some site operators from
Colorado attended the 1998 WESTAR workshop, APCD will only permit site operators to operate the PM
samplers aéir passing an onsite proficiency evaluation. The PM Program Coordinator, or other qualified
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APCD personnel, evaluate each operatordés proficienc
time to review the SOPs and practice on thesaWpler. Iffailure should occur during the evaluation, the

APCD will provide onsite training until the local operator becomes proficient. A description of the training
procedures is provided Part 11l of this QAPP

5.0 APPARATUS AND MATERIALS
5.1  Sampler Calibration

5.1.1 Introduction

Note: Only qualified APCD personnel should perform RP2025 calibrations. These activities should never

be undertaken by | ocal operators wunless specifical
proper training. Whit this SOP serves to describe calibration activities it is not a substitute for the proper

training and experience.

This section contains the procedures needed to perform calibrations of the RP2025. This section was taken
from the most recent RP2025 Sieer Manual and it has been modified wherever necessary to
accommodate APCD specific practices. Calibrations should be performed according to the schedule in

Figure 51.
Figure 5-1 Table of Calibration Order and Frequency*

Calibration Procedures Interval
Clock/Timer 1 year
Analog I/O Calibration Automatic
Ambient Air Temperature calibration 1 year
Filter Compartment Temperature calibration 1 year
Filter Temperature(s) calibration 1 year
Ambient Prasure calibration 1 year
Flow controller calibration 1 year

*Reference document: U.S. EPA 2.12 Quality Assurance Handbook

5.1.2 Calibration Procedure

Upon arrival at the site, APCD personnel should note the condition of the instrument, ambiemrendit
instrument operating status and operating mode. Record these observations in the appropriate locations on
the RP2025 Instrument Calibration Form. Protect all filters in the following manner:

1) Recover all sampled filters as described in the Samperadion and Maintenance section of this
SOP.
2) Protect the supply filters by removing the supply magazine, capping it, and setting it aside.
3) Next, install a clean magazine containing an empty cassette (no backing screen and no filter), an
external leak chéccassette on top and a flow check cassette containing a new 46.2 mm PTFE
filter on the bottom.
4) |Install a clean empty magazine in the storage position.
5) Press the <RUN/STOP> button and choose O0STOP. 0
6) Press any key, press the o<dwEN U>0 keenyt earn dt hsee | seecrtv i
7) Move the <cursor to ASystem Maintenance Routine
Check Screen (Figure b in the R&P 2025 Service Manual, Revision B.001).



Appendix PM2i Low Volume Filter Based Particulate
Version 3
Date: 7/15/2015
Page50 of 103

8) Press <F4: FiltAdv> and wait for the filter change to congplet
9) Remove and cap the storage magazine containing the filter that was either sampling or waiting in
the sample position.

All the filters are now protected from any possible contamination. Proceed to the analog I/O calibration
step.

5.1.2.1 Analog I/O Calibration

The RP2025 sampler performs automatic calibrations of its analog input and output channels on the
following basis:

1 If the sampler enters the Stop Operating Mode upon papday the user (not a recovery from a
power failure), the unit automatity performs a calibration of its analog inpahd output
channels.

1 Every 30 minutes the RP2025 conducts an automatic calibration of its analog input channels.

1 The user can manually initiate an analog input and output channel calibration.

The unimatié salibeatiphsoof analog input and output channel(s) is made possible by reference
voltages of 0.025 and 2.5 VDC that are precisely maintained within the sampler.

Foll ow the steps below to execute an andtoatput i ¢ c a
channels:

1) In Service mode (SVC), from the Main Screen press <Menu> to enter the Service Menu. With the
cursor pointing to 6Calibration/ Audité, press <

2) Press <F1: St ar t >s automaticrcalibratientokits anblegy inpua ang bugput 6
channel s. The HACal i br at i nghand.carneriohtlikisaregrt while app e a
the device executes the procedure.

3) The calibration procedure takes approximately 5 minutes, anchcorgis unt i | the dACal
indication no longer appears on the 1/0 Calibration Screen. Do not attempt to navigate to a
different screen while the calibration is taking place.

5.1.2.2 Ambient Air Temperature Calibration

See Appendix A in the RP20Zervice Manual for the results of linearity testing performed on the ambient
temperature sensor.

Perform calibration of the ambient air temperature sensor in the following manner:

1) In Service Mode (SVC), from the Main Screen, press <MENU> to enter the&d&enu. With
the cursor pointing to ©6Calibration/ Auditdé pre:
Screen.

2) The calibration is done at ambient conditions; the reference temperature measurement is taken
with the probe installed in the radiatioensor so the probes are within aboiit2cm.

3) Press <Edit> then enter the measured reference temperafi@eirinthe Actual column of the
Amb Temp row of the Sensor Calibration Screen, press <Enter>. Remove the calibration
thermometer probe from the iaton cover.

4) The sampler automatically adjusts the corresponding offset based upon this input. Record the
ambient temperatures (current and actual) and the offset on the calibration log sheet.

5.1.2.3 Filter Temperature Calibration

See Appendix A in th R&P Service Manual for the results of linearity testing performed on the filter
temperature sensor.
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1) In Service Mode (SVC), from the Main Screen, press <MENU> to enter the Service Menu. With
the cursor pointing to 6Catbener the FilternTendpardtire 6 pr e
Calibration Screen.

2) Advance an empty cassette (without backing screen or filter) into the sample chamber. Open the
top compartment of the sampler and remove the VSCC assembly. Insert the probe of the
calibration thermomet into the sample chamber via the inlet.

3) Allow the calibration thermometer to stabilize. Press <F2: Edit>, enter the measured reference
temperature ifC in the Actual column of the Filter row of the filter Temperature Calibration
Screen, press <Enter>The sampler automatically adjusts the corresponding offset based upon
this input.

4) Remove the calibration thermometer probe from the sample chamber. Advance a regular cassette
and filter into the sample chamber.

5) Record the current and actual Filter tengperes and the offset on the calibration log sheet.

5.1.2.4 Filter Compartment Temperature Calibration

See Appendix A in R&P Service Manual for the results of linearity testing performed on the filter
compartment temperature sensor.

In Service Mode (SVY; from the Main Screen, press <MENU> to enter the Service Menu. Press
<MENU> to enter the Service Menu. Wi th the cursor p
to enter the Filter Temperature Calibration Screen.

1) Insert the temperature prob&the calibrating thermometer into the dust cover of the Filter
Compartment Temperature Sensor located on the lowerdefi side of the in the ventilated filter
compartment of the RP2025.

2) Allow the calibration thermometer to stabilize. Press <F2:>Edihter the measured reference
temperature ifC in the Actual column of the Filter row of the filter Temperature Calibration
Screen, press <Enter>. The sampler automatically adjusts the corresponding offset based upon
this input.

3) Remove the calibratiothermometer probe from the sample chamber. Advance a regular cassette
and filter into the sample chamber.

4) Record the current and actual Filter temperatures and the offset on the calibration log sheet.

5.1.2.5 Ambient Pressure Calibration

Perform an amileint pressure calibration in the following manner:

1) In Service Mode (SVC), from the Main Screen, press <MENU> to enter the Service Menu. With

the cursor pointing to fACalibration/ Audit, o pr e
Screen.

2) Determinethe current ambient station pressure in mm Hg (absolute pressure, not corrected to sea
level).

1 To convert from Atmospheres to mm Hg, multiply by 760 mm Hg/ATM.
1 To convert from millibars to mm Hg, multiply by 0.75012 mm Hg/mbar.
1 To convert from inches Hg tmm Hg, multiply by 25.4 mm/in.

3) Press <Edit> and enter the measured ambient pressure in the Actual column of the Amb Pres row
of the Sensor Calibration Screen and press <Enter>. The sampler automatically adjusts the
corresponding offset based upon thiguit

4) Record the current and actual ambient pressures and the offset on the calibration log sheet.
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5.1.2.6 Ambient Relative Humidity Calibration

Note: Currently APCD does not calibrate the RH sensor on any PM instruments in the Colorado network.

Performan ambient relative humidity calibration in the following manner:

1) In Service Mode (SVC), from the Main Screen, press <MENU> to enter the Service Menu. With
the cursor pointing to fiCalibration/ Audit, o pr e
Saeen.

2) Determine the current ambient relative humidity (%).

3) Press <Edit> and enter the measured ambient relative humidity in the Actual column of the Amb
RH row of the Sensor Calibration Screen. The sampler automatically adjusts the corresponding
offset baed upon this input.

5.2.1.7 External Leak Check

Perform an external leak check in the manner described below. To ensure a tight seal in the flow system of
the sampler, a filter cassette containing a backing screen and clean 46.5 mm PTFE filterinntatidx
in the sampling position of the sampler.

1) Remove the Pl sample inlet from the external sample down tube.

2) Install the flow audit adapter on the end of the down tube.

3) Close the valve on the flow audit adapter.

4) In Service Mode (SVC), from the MaBcreen, press <MENU> to enter the Service Menu. Press
<F1: Leakcheck>. Press <F2: Start>. After prompt, press <F1: Externl> to perform an external
leak test.

5) Follow instructions displayed on the screen.

6) Sampler will automatically pull a vacuum and dhéow.

7) A pass or a fail message will display at the end of the leak check cycle. A pressure drop of 25mm
Hg or l ess is the samplerdés external | eak <chec
calibrations log book.

8) If a leak check fail message displayed on the screen, insert a filter cassette containing a new
47mm filter in the topmost position of the filter cassette supply tube, install the new filter cassette
into the sample chamber and repeat the leak check procedure. If repeateddedurdsllow the
Leak Check Failure Procedure in the Troubleshooting section of this SOP.

9) After a successful leak checklowly open the valve on the flow audit adapter to release the
vacuum pressure.

10) Remove the flow audit adapter from the external satytle and install the flow transfer standard
over the down tube.

5.1.2.8 Flow Calibration

Perform the temperature and pressure calibrations and external leak test procedures described above.

1) In Service Mode (SVC), from the Main Screen, press <MENU>nterghe Service Menu. With
the cursor pointing to ACalibration/ Audit, o pr
Screen.

2) Using a calibrated FTS to calibrate the flow of the RP2025, enter or confirm that the correct FTS
calibration constants gb@ and intercept are entered in the Flow Calibration Screen. Confirm that a
calibration of the FTS has been performed within one year.

3) Press <Edit> and enter the desired minimum (15.0) and maximum (18.4) calibration flow rates
(Min Flow and Max Flow), as ®ll as the number of calibration points (5) desired (Num Points) in
the Flow Calibration Screen and press <Enter>.

4) Install a manometer (the APCD currently uses the Dwyer Series 477 digital manometer) to the
FTS via 1061/ 0 Tygon tubing.
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Note: During tle calibration procedure, the sampler begins with the minimum flow rate (Min Flow), and
performs measurements at equal flow rate intervals until it reaches the maximum flow rate (Max Flow).

5) Press <F5: More> followed by <F4: Start> to initiate the flolibcation.

6) Wait for the flow to stabilize at each flow point. Enter the pressure drop (in ingldsrétorded
by the manometer in the appropriate space in the instrument. Record the value on the calibration
log sheet.

7) The sampler automatically adjusketOffset and Span values in the Flow Calibration Screen once
it performs measurements at all flow rate levels. Record these values on the calibration log form.

8) Restore the sampling hardware to its original state by removing the flow metering hardware and

reinstalling the PNpi n 1 et on the down tube. Restore the s
as described in the Sampler Operation and Maintenance section of this SOP.

SAMPLER OPERATION AND MAINTENANCE
The currentPM program field operatio and mantenance procedures for the RP2025 can be divided into
three general areas:

1) Filter/sample collection and handling procedures;

2) Routine maintenance/cleaning, and

3) Verification/QA procedures
Filter/sample handling can be further broken down into sendingreceiving filters from the lab,
transporting filters to and from the sampling site, loading unexposed filters into the instrument, setting the
instrument up for a sample run, recovering exposed filters, and data transfer.
Routine maintenance/cleaningdaverification procedures can be divided ilwery 4-Week Verification
procedureskEvery 15-Sample Eventprocedures, and routine cleaning procedures. Additionally, there are
paperwork requirements that accompany each procedure that allow site op&ratbwsument the
procedures to help insure sample and data quality.
2.12, Quality Assurance Guidance Document for PMs Monitoring, or are recommended by the
instrument manufactureAll pertinent field pocedures are described below in detail.
Quiality Control Forms
Note: For a complete list of consumable supplies needed for the operation and maintenance of this
instrument refer to the manufacturerdéds operator man

One of the most importamaspects of the PM Program from a field perspective is the paperwork required to
document the procedures mentioned above. Site operators routinelyodsems:

9 Filter Data Sheet/Chain of Custody (FD&)d

1 PM Regular Maintenance/Sampler VerificatiorrfagField Form)

APCD/PM personnel create all the forms for every site prior to the beginning of the time period to which
they apply and send them to each operator along with the normal filter shipment. Should an operator be
missing or lose any of the qeired forms they can get replacements by contacting the appropriate
APCD/PMpersonnel.

There are five field criteria that APCD considers critical to determining the validity of any sample. The
critical criteria are as follows:

1) Once dfilter has beenamoved from the RP2025 it must tsensported and stored at or below
4°C,
2) Thesample durationis between 1380 and 1500 minutes (23 to 25 hours),
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3) Theaverage sample flow ratas within 5% of 16.67 Lmin,

4) Theflow coefficient of variation (%CV) is less tha2®, and

5) The one point flow verification performed every four weeks is within 4% of the transfer
standard.

The failure to satisfy even one of these five criti

Additionally, there are six field criterihat APCD considers having a&ffecton the quality of the sample.

Not meeting these o6operational criteriad6 wild.l not r
to examine the sample, the operational status of the instrument from whicmtpke svas taken, and the

competency of the site operator. The operational criteria are:

1) No flow rate excursins from the set point of 16.7m greater than or equal to 5% for more than
five minutes,

2) No temperature excursions between measured ambienpetatare and measured filter
temperature (40CFR Part 58 App. K). for instrument design specifications) greater tikan 5
lasting longer than 30 minutes. The filter temperature must be kept as close to ambient as
possible.

3) External leak check be less th&0 ml/mirt and are checked prior to every flow verification and
after VSCC Cleaning,

4) Clock or timer, one point ambient temperature, pressure, and flow rate verifications at least once
every four weeks,

5) The FEM VSCC is cleaned every fifteesample evenisand

6) The PMyinlet and sample dowtube is cleaned at least once every fiftsample events.

To satisfy these 11 criteria (five critical and six operational criteria) each site operator must handle the
filters properly (including transport and shippjngerform the required maintenance on schedule, AND
document these events on the required paperworklt is critically important that site operators fill

out the required paperwork; without the supporting documentation a site operator can do all the

requr ed maintenance correctly and on time and | eave
forms provided by APCD give site operators a medium via which they can document the timely
completion of the required maintenance/cleaning.

6.1.1 Filter Data Sheet/Chain of Custody

The FDS, Eigure 61) is the keystone of the program. These forms are generated by APCD and sent out to

site operators with the filter shipments. If a site operator receives a shipment of filtenst\a FDS, they

are to contact the appropriatd®CD/PM personnel immediately. Since this form serves as a chain of

custody document it must accompany the filters to and from the field and return with the filters to the
gravimetric laboratory. Mostafhe o6cr i ti cal criteriad are document ec

6.1.1.1 Field Standard Operating Procedures, Filter Data Sheet Explanation

The Filter Data Sheet (FDS) is the cornerstone in the sample validation process of Coloradosnew vol

PM program. APCD mguires that site operators understand the FDS and fill it out completely. The records
generated by site operators (specifically the FDS and other required forms) serve as the only proof of
sample validity; additionally, the FDS serves as a chain of custocument. Without a complete,

properly filled out FDS APCD/PM personnel cannot link an electronic record with the physical sample.
Without this link it cannot be shown that a sample is valid. In fact, just the opposite is true. Without the
proof offered by a complete FDS it is assumed that a sample is invalid. To summarize: when a site
operator fails to fill out the FDS completely, even if they've performed all the required work, they are
putting sample validity in jeopardy.

1An 80ml/min |leak rate in the RP2025A equates to an external 6l eak r
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Below, there is an exartgpof a complete FDS with all necessary data, the BouldersBie is used in this
example. The data is imaginary and reflective of no actual data. It is there only to demonstrate
completeness and format. The image itself is a bitmap and can be, @mpéded, and printed out.

There are five different areas of the FDS that site operators need to fill out. The image below identifies
these five parts. Site operators should read through the associated notes for an explanation of each portion
of the DS. If further explanation is necessary the site operator should contact the appropriate APCD/PM
personnel.

Figure 6-1 Filter Data Sheet See Note 1
Fhz2.5 Federd Reference Method Filter Data Shed /Chain of Custody
SAWPLER DATA STEVETS: m P oy,
Sk Hame Baulag oo oooiie | oo
#IRS Cooe GGG 1 1GEE B 1115
Sawpler Woosl | RPANESA Ir Ir i Ir
Saupkr SMH FETCEH
Rl award by Dana:
See Note 1 FILTER DATA
Asfage
MMEE |yl ATl Avarage | War Temp | Cosfdencor | Samvpk
Tampie
Ak Imﬁsm o Savpke| HalGample :.-L:nl::su SaHpke TIMHg .:nb. &mﬂge&;b. Savpke Aow o ar Naxrladon W Opsafanod ComHams
End Oaim W F (hhmpd I.'rurumu;ﬂ Temp (23 Rana(Nmin] T TInse: [Lett Y ™
,df;:ﬁ ool 1 150 15
See Note 2 H\g ------------------------
| kﬂu_ w14 H ,,/2159 216 5K 15T 1188 o e
ST GG 1 Z180 Lo T N N I
Eng | oeedT b 2150 24T Bz 157 14z ] el
Sare | oeeiT 1 e || tank See Note 3
Ena | oesiT 3 i T o o o M o e
G | ceats 1 218 21 Do AualnRatomaen
Eng | oecaar 4 2133 EH ! 157 11EE ] 5
G | Gemaz 1 282 g2 1, AR T e
Em | & | ———T fEw | oor 68 BT | AT b |of Rangs
See Note 4 _ e | coonzs 1 P wo | T ]
»
Ena | oocae 5 2150 ES £ 157 1221 ¥ el
s | ————— _'_'_'_'___,—o—'—""'_; ________________________
Ena
Sae | 0l it i ]
— See Note 5
Ena | |
ALTERS SHFPEDTO AELD  AELD LAE DOTA Slic Wsl S0P LES RETURED TO LORS
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Rogfriy atanor Tam paT Jure ar : -1 -1 - Conging Whed Recdusd ['=
Rogfrigafanor Tiam P Jure: when | ; unksaasa b
Hodgs : Hongs @
NOTES:

Each FDS is produced by APCD personnel to accompany a specific batch of filtergtifia sjpe. Each

FDS is sent out to the appropriate site with-priated information pertinent to that site. This data is site
information, including the site name, site code, AQS ID, and sampler serial number. If there is information
on this form thais incorrect (i.e. sampler serial number) contact the appropriate APCP&RBighnel.

Note 1: Site visit information
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Every time an operator visits his or her site it is necessary for them to fill in this information. APCD
personnel neetb know thedate and time of the site visit and which site operator(s) was there. Operators
need to fill this section out every site visit, completely, no exceptions.

Note 2: Sample Load/Retrieval Site Visit #.

When an operator goes to the site to load a nevhlmdtfilters into the instrument they should note which
Site Visit the filters were loaded. This Site Visit # goes in the column labeled Sample Loaded/Retrieved
Site Visit # and adjacent to the row corresponding with the sample start date. When ar gpesato the

site to retrieve filters they should note which filters were retrieved on that particular site visit. This Site
Visit # goes in the column labeled Sample Loaded/Retrieved Site Visit # and adjacent to the row
corresponding with the sample edate. When an operator fills this out they document when they pulled a
filter off the instrument. APCD determines if a particular filter was retrieved under thel@&riteria.

Note 3: Operator Comments:

The operator may make any comments assetiaith a particular sample or filter including weather
events, high pollution events, condition of the filter upon receipt, etc. The operator should also use this
space to document any status conditions associated with that sample.

Note4: Filter datamformation

This data the operator retrieves from the instrument with a couple of important exceptions...The filter and
cassette IDs are given on the preprinted labels on each filter you receive from the lab. The next two
columns of data refer to 1) Spfe start/end date(s) (the column heading is 'Date (yymmdd)’) and 2) On
what site visit was a filter loaded into the machine and when was that filter retrieved after sampling
(column heading 'Site Visit #).

Start date and end date should be-sgfflanato y . Site operators receive eact
already filled in. Al samples should be 24 hours
following the 6Start Datebo. Ther e mdeyforBbous.xcepti on

Please note that if a filter did not sample on the prescribed start/end date then it is necessary to make this
notation on the FDS and write in the correct information.

The next eight columns after the Sample Loaded/Retrieved coluewidpsly discussed in Note 2) are all
concerned with actual sample data. These values servefaltiyurpose. Firstly, they allow site

operators to verify that the sample has met some of the critical criteria for a sample to be considered valid,
and gcondly these data serve as a hardcopy backup to the electronic record. Should a sample not meet one
or more of the criteria concerning sample time, average flow, coefficient of variation, and sample volume

the appropriate APCD/PIgersonneshould be comrtdedto arrange for a makep sample.

Note5: Field Lab Data

The data a site operator should write in this section refers to temperatures of their transport container and
field lab refrigerator. When you visit your site and recover a filter recertetimperature on your transport
cooler (after it has stabilized at a temperature befily 4nd the temperature of your refrigerator when you
place the exposed filter in the fridge for storage until shipment. An exposed filter must stay at or beneath 4
°C from the time it is retrieved from the site to the time it arrives at the lab. An additional space is given for
site operators to record the temperature of the shipping container after it has been packed for return to the
lab.

PM Field Form

ThePM Field Form is the form site operators use to document all scheduled maintenance, e.g. the
6operational criteriad mentioned above. These forn
specific tweweek period of the calendar year. Each fornaleled with the date interval, what

maintenance is to be performed in the interval, and on what date the maintenance is to be performed. These
forms are used to documaait 15-Sample Events (VSCC cleaning, leak checks), and\aleék
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Verifications (onguoint temperature, pressure, and flow verifications).Field Forms are produced by

APCD personnehnd sento the laboratory. The laboratory mails these forms out with the tared filters.

Field Forms are returned to the laboratory with the samplessfitit the end of the tweeek period to

which it correspondsThe APCD picks these forms up from the laboratory every two weeks to perform the
data validation procedures. This form also serves to keep maintenance schedules consistent among sites
acrosslie network.

6.2 Every 5-Sample Event Procedures

6.2.1 When in ERR, STOP, or DONE mode

Not e: Refer to the Troubleshooting section, O0Reset
Reset the sampler according to the instructions and theegutavith the SSample Event procedures.

6.2.2 When in WAIT or SAMP Mode

Supplies: Two clean cassette magazines with caps, one ¥M8&C (where appropriate) and a flow audit
adapter, FDS, PM Field Form.

6.2.3 Filter Protection

Protect the filters aftgperforming the initial instrument inspection and filter recovery

1) From the Main Screen press O6RUN/ STOP® once. Se

2) Sel ect 6Leak Check® keyandpregs <EMTER>d Bamave the supplyw  (
magazingrom the left side of the sample compartment (when changing out magazines, take note
of the condition of the -wings, looking for wear and tear, on the bottom manifold where the
pneumatic tubing attaches, notify the appropriate APCD personnel if conditiosatisfactory),
cover it with a clean cap and set the magazine aside.

3) Install the prepared audit magazirfédure 62) on the left side and an empty magazine on the
right side.

4) Press <F4: FiltAdv>Kigure EOD10) to move the filter in the sample chamber into the storage
magazine and advance the internal leak check disk (filter cassette with a solid metal disk that
prevents air flow through the sample chamber) to the sample chambe

5) After the filter advance has been completed remove the storage magazine containing the filter that
was just ejected from the sample chamber. Place a clean orange cap on the magazine and set it
aside. This filter will be rénserted into the sample @imber after the audit is complete.
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6.2.5 External Leak Check

Perform an external leak check after protecting the filters as above.

1)

2)

3)

4)

5)

6)

7

8)
9)

Place the flonaudit adapter on the sample down tube and turn the valve handle to the horizontal
position to close the value (open is vertical).

While in 6Auditd mode from the Main Screen pre
Start>, press <F1: External>, afadlow the prompts to eject the internal leak check cassette and

insert the external leak check cassette, the external leak check will start automéficaile (

EOD-14). A Pass/Fail message will be displayed at ti @& the leak check cycl&igure EOD

15).

If a 6Fail 6 message is displayed advance a di ff
tightness, make sure the flow audit adapter is closed, andSB€ adapter (e aluminum cup
that fits on top of the/SCQ) is on tightly. Attempt another extr n a | |l eak check.

message is displayed contact the appropARED/PM personnel.

| f a O6Pass 6 meBigue dEOD15) slowlg bperptheavaheedon the flow audit

adapter and press any key to view the External Leak Check Results Sérigeme( EOD16), a

pressure drop of 25 mmHg or less is the external leak check pass criterienth&external leak

rate in the appropriate space on the PM Field Form.

If the external leak check has passed and the operator now wishes to perform theMeek

Veri fication procedure then ski pVeak&avificatibno t he s
Procedur es d.

If the external leak check haassed and the site operator is ready to return the instrument to the

OWAI T6 or O6SAMPO6 mode, remove the audit magazin
the filter that was in the sample chamber when yoivert. This is the filter that is scheduled to

sample next or was sampling upon arrival.

Place the audit magazine in the storage position (right side of sample chamber), press <F4:
FiltAdv>. After the filter advance remove the audit magazine from thagt side and replace it

with a clean, empty magazine.

Reinstall the supply magazine (left side of sample chamber) that contains the filters to be sampled.
Press the O6Run/ Stop6é key to return the instrume

10) Collect the audit filters and the audit magazine, close and lock the instrument enclosure, and return

to the office with the supplies, paperwork, and transport cooler, which probably contains a
sampled filter(s). Be sure the thermometer in the transport centh#s been reset and the
temperature is below 4C. If not repack the cooler and reset the thermometer after equilibration.

6.2.6 Internal Leak Check

Note:

It is not necessary to perform an internal leak check if the External Leak check satisliedk the

check criteria. Refer to the Leak Check Guide in the Troubleshooting Section for details.

1)

2)

3)

After cleaningthe VSCC, from the Main Screen pr eFgsre 6 MENUDOG .
EOD-8), press <F2: Start>F{gure EOD10), press <F2: Internal>Fgure EOD11), and follow

the prompts Figure EOD18), the leak check will be performed automaticaliygire EOD14).

A Pass/Fail message will be displayed at the end of the leak check Eiglee(EOD19), a

pressure drop of 140 mmHg or less is the internal leak check pass criterion.

faoFail 8 message is displayed i mmediately perfo
message contact the appropriafeCD/PM personnel for direction.
I f a 6Passd6 message is displayed nottBEMFRidde i nter

Form Press <F5: Audit>, press <F2: Valvel> three or four times to release the pressure on the
filter cassette. Press <F5: LeakChk>, press <F4: FildAdv> to advance the internal leak check disk
from the sample chamber.
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6.2.7 Cleaning theVSCC

Perform a VSCC cleaning after protecting the filters as above.

1) Pull the SCC up and off the flow splitter.

2) Pull off the transfer tube. If it is too tight to remove it by hand, pry it off with a rigid plastic lever.

3) Remove the top and emptying cup from thamber.

4) Wet a lintfree wipe with deionized water and remove all visible deposits. Deposits are most likely
to be found in the cone (inside the top cap) and inside the emptying cup.

5) Inspect all Grings for shape and integrity and replace if necessaryidatb all Orings with light
grease. There are 61ihgs in the SCC, located as follows: 3 on the chamber (2 are located inside
the chamber), 2 on the top cap and 1 in the emptying cup.

6) Reassemble and reinstall the SCC onto the flow splitter. Lubricateathsfer tube to aid in
reassembly.

Every 4-Week Verification Procedures

Supplies: Thermometer, Barometric Pressure standard, FF&ibd or digital manometer, FDS, aRi\i
Field Form

Note: Operators shouldutt he i nst r ume n tlf the mstrémént id configurethwitth a VSCC

the operator must perform an external leak check prior to performing these verification procedures. This
leak check will verify the integrity of the sample train. These procedures afford the APCD and local
openators the ability to often and accurately gauge the operating condition of a particular instrument.

PERFORM THE EVERY 4VEEK VERIFICATION PROCEDURES IN THE FOLOWING ORDER:

1) Sampler Clock Verification

2) Ambient Temperature Verification

3) Ambient Pressure Vditation

4) External Leak Check (only required here if sampler hdS@Q)
5) One Point Flow Verification

Sampler Clock Verification

All RP2025s in the Colorado network are set to Mountain Standard Time (MST) all year. This means that

during Daylight &vings Time (MDT in Colorado) the instrument will be behind by an hour from the

verification devices. On the Main Screen, note the sampler time. Site operators may use their watch as a
standard if it has been set accurately, but a cell phone is prefEhere is a web site to the atomic clock in

Boulder, Colorado where operators may set their watches; the URtipigwww.time.gov/ Note the

sampl er time and the operat or 0 siatetspacesonthe PM FHeldcat i on d
Form (on the PM Field Form the abbreviation, O6Ilnstod
instrumentds time if more than 15 minutes different
personnel. Continue thesteof the verification.

Ambient Temperature Verification

Note: Perform the ambient temperature verification after performing tBarBple Event procedures and
the sampler clock verification.

1) From the Main Screen (while isel@AUDDAuUod®) phe $Ss


http://www.time.gov/
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Audit ScreenFigure EOD9).

2) Determine the current temperature (°C) at the ambient temperature sensor using the external
temperature standard (NIST traceable thermometer) sdppieche APCD. Slide the probe into the
housing adjacent to the instrument probe and secure it with a document clip (e.g., binder clip).

3) Note the instrument and the standard values in the appropriate spaceddh Firdd Form Verify
that the valueo 6 Amb Temp6 di spl alkigue EODRY) istwithen + 2°C dfithe s cr e e n
measured temperature. If this is not the case, notify the appropR&®/PM personnel. Continue
with the rest of the verification proceces.

6.3.3 Ambient Pressure Verification

Note: Perform the ambient pressure verification after performing the clock and the ambient temperature
verifications.

1) Note the value of O0Amb PrEgeeEOBRY). Lpmpargthisitoann t he A
external standard such as a barometer supplied by APCD or a local airport adjusted barometric
pressure. These operators must convert inches of mercury (inHg) to millimeters of Mercury
(mmHg) by multiplying by 25.4 m#n.

2) Note the instrument pressure and the adjusted local standard in the appropriate spadesion the
Field Form Verify that the value of OAmMb Presd disrg
mmHg of the standard. If this is not the case, notify fpg@priateAPCD/PMpersonnel.
Continue with the rest of the verification procedures.

6.3.4 External Leak Check

Note: The external leak check is only required here if the VSCC is removed for cleaning.

1) Place the flow audit adapter on the sample daviae tand turn the valve handle to the horizontal
position to close the value (open is vertical).
2) While in O60Auditd mode from the Main Screen pre
Start>, press <F1: External>, and follow the prompts to eject thenadtleak check cassette and
insert the external leak check cassette, the external leak check will start automéficaitg (
EOD-14). A Pass/Fail message will be displayed at the end of the leak checkFkigclee(EOD

15).

3) I f a 6Fail 6 message is displayed advance a di ff
tightness, make sure the flow audit adapter is closed, andSB€ adapter (the aluminum cup
that fits on top 6the VSCQ) is on tightly. Attempt anotherxet er n a | |l eak check.

message is displayed contact the appropARED/PM personnel.

4) | f a O6Pass6 meBigue dE©D15) slowlg operptheavaheedon th flow audit
adapter and press any key to view the External Leak Check Results Sérigeme( EOD16), a
pressure drop of 25 mmHg or less is the external leak check pass criterion. Note the external leak
rate in theappropriate space on tRé Field Form

5) If the external leak check has passed and the operator now wishes to perforAwdek 4
Verification procedure then ski-peeld\evificatoh o t he
Procedur esbd.

6) If the external leakheck hagassed and the site operator is ready to return the instrument to the
OWAI T6 or O6SAMPO6 mode, remove the audit magazin
the filter that was in the sample chamber when you arrived. This is the filtés $eteduled to
sample next or was sampling upon arrival.

7) Place the audit magazine in the storage position (right side of sample chamber), press <F4:
FiltAdv>. After the filter advance remove the audit magazine from the storage side and replace it
with a clean, empty magazine.

8) Reinstall the supply magazine (left side of sample chamber) that contains the filters to be sampled.

99 Press the 6Run/ Stopbd key to return the instrume
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10) Collect the audit filters and theidit magazine, close and lock the instrument enclosure, and return

to the office with the supplies, paperwork, and transport cooler, which probably contains a
sampled filter(s). Be sure the thermometer in the transport container has been reset and the
temperature is below 4C. If not repack the cooler and reset the thermometer after equilibration.

6.3.5 One Point Flow Verification

6.4

Note: Perform the clock, ambient temperature, ambient pressure verificatiohan external leak check
before performingtte flow verification procedure

1)

2)

3)

4)

5)

6)

7
8)

9)

Remove the flow audit adapter and install the FTS on the sample tube. Be sure the FTS is snug

and completely sealed by tightly twisting the compression fitting.

From the Main Screen press FKHME bhlibratecato accumtely ect 6/
guanti fy fl ow. The RP2025 wil|l perform the FTS
and Abo (intercept) calibration coefficients.
Verify that the constants printed on the side of the FTS RiWeField Formalso lists these

constants) are entered in the Audit screen. If changes are required presscuse-thé@®keys to

scroll to the proper field, press <EDIT>, enter the appropriate changes using the keypad, and press
<ENTER> to accept the changes.

Confirm that 16.7 I/min is the set flow in the Set Flow field. Press <F1: Pump> and then <F2:
Valvel>. Wait for the flow rate displayed in th
Hook thedigital manometer to the pressure port on the FTS. Note the d@pkayed onhe

manometeon thePM Field Forml abel ed 6FTS Pres. 6.

Use the arrow keys to scroll to the field | abel
(inches HO) from themanometer, and then press <ENTER>. The sampler will calculate and
displaytheFr TS vol umetric flow (FTS FIl ow). Note this

the appropriate spaces on i Field Form

Press <F2: Valvel> and then <F1: Pump> to turn off the pump.

The measured flow should be within + 4% of the displayed Cufflenw (Figure EOD9). At a

&GetFlowr ate of 16.7 |/ min the flow verification i
and 17.3 |/min.

Remove the manometer, FTS, and thermometer.

10) If the site operator need® tperform 15Sample Event procedures then skip to that section.

Ot her wi se, the site operator mu s t return the i
prepare the instrument for normal operation.

11) Replace the PM inlet on the downtube, remove the audibgazine and replace it with the

magazine that holds the filter that was in the sample chamber. Place the audit magazine in the
storage position, press <F4: FiltAdv>. After the filter advance remove the audit magazine from

the storage side and replatenith a clean, empty magazine. Reinstall the supply magazine that

contains the filters to be sampled. Press <ESC> twice to return to the Main Screen. Press the
ORun/ Stopbé key to return the instrument from 0A
audit filters into the audit magazine, collect the verification supplies, close and lock the sampler

door, and return to the office with the supplies, paperwork, and transport cooler.

Every 15Sample Event Procedures

Note: The maintenance schedudeonfigured so thaaPCD/PMpersonnel perform every iGample

Event at every site. The occasion will arise, however, when APCD is unavailable and must ask the local
operators to perform these cleaning events. Operators should never performShenpfeEvent

procedures without already having performed th&/dek Verification procedures. Therefore, the supply

filters should already be in a capped magazine, there should be an audit filter in the sample chamber,

exposed filters should have already bearoxered and placed in the transport cooler, the instrument

shoul d be i n & A ulinlet shoulthlmedfé |f thia is wot theltase tikeMthe operator should

follow the procedures previously discussed to protect the filters and place thenesit i n 6 Audi t 6 m
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Supplies: Bottlebrush with Teflon coated handle, linte swabs, paper towels, and spray bottle (mix of
50/50 water and isopropyl alcohol; add more alcohol in cold weather).

PERFORM THE EVERY 18AMPLE EVENT PROCEDRES IN THE FOLIOWING ORDER:
6.4.1 Top Collector Assembly Cleaning and Maintenance

1) Remove the Phjinlet from the down tube and place a flow audit adapter with the valve closed on
the down tube to prevent contamination. Use a Phiblipsle screwdriver to remove the fquan
head machine screws from the top of the top plate of thg iAMdt. Lift the top plate off the four,
threaded, spacer standoffs and set aside.

2) Inspect the insect screen for contamination. Clean the screen by lifting it off the lower plate rain
deflector and brushing or rinsing it with water until it is clean. Dry the screen and reinstall. Using
a generapurpose ammonifree cleaner and paper towel, clean the top plate deflector cone and
internal wall surface of the acceleration assembly. Afteanifg) the PNy assembly inspect the
acceleration nozzle to be sure it is clean. If not, use a cotton swab and cleaner to remove any
contamination.

3y Inspect the |l arge diameter ( aprng(betweenthe’mid8 o or
2" stage on the PN inlet) for damage or wear. Contact the appropre®€D/PM personnel to
arrange replacements, if necessary.

4) After reinstalling the bug screen, align the four holes in the top plate with thesgaoer
standoffs. Insert the top plate inteetlower plate and tighten the four plagad screws.

6.4.2 Lower Collector Assembly Cleaning and Maintenance

NOTE: Most of the contamination in the inlet is usually found on the collector. plate

1) Using a genergburpose ammonifree cleaner with a p&p towel, clean the collector assembly
walls, collection plate, and three vent tubes. A swab may be needed to clean the vent tubes. Also,
clean the bottom side of the collector assembly.

2) Using a swab, clean the weep hole in the collector plate wherendisture runs out to the
moisture trap (glass rain jar).

3) Remove the rain jar and clean it. Inspect the
and free from blockages.

4) Inspect the two inleto-down tube, sealing @ngs (approx. L W6 or 3.2 c¢cm | . D.)
wear. Contact the appropria®® CD/PM personnel to arrange for replacements, if necessary.

5 Cl ean the | ower coll ector assemblyds threads

reassembled.

6) Reassemble the top armbttom inlet assemblies until the threads tighten. Hagiden only.
Replace the inlet on the-Z¥4-inch O.D. sample tube. Take care not to damage the internal O
rings.

6.4.3 Perform Down-tube Cleaning

1) Open the sampler top compartment and place the dladit adapter with the valve closed on the
tube above the VSCC.

2) Unscrew the gray plastic compression fitting from the base of the-tldven Twist and lift the
downtube upwards until it is free and clear of the sampler. Inspect the-udpsrby looking
through it pointing it at an angle to a light source. Clean the interior only if necessary. It is coated
with Teflon and may not need cleaning. If interior cleaning seems needed, use a Teflon coated
bottle brush of a slightly larger diameter than dlogvn-tube and gently brush.

3) The exterior of the dowtube can be cleaned with tap water or a general-&nomonia) aH
purpose cleaner. Reinsert the detwhe into the grey compression fitting by twisting and pushing
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down until it clicks in place. Hanrtighten the compression fitting, remove the flow audit adapter,
close the sampler lid, and place the inlet assembly onto the-tlien
4) Return the instrument to the proper working condition as described previously.
5) Make a notationontheM FieldForm n t he 6 Comment sdé section regar
activities. Include the date, what procedures were performed and if any problems were found, such
as torn Grings, etc.

6.4.4 General Cleaning and Maintenance Procedures

In addition to the maintemce/cleaning activities described above every site operator should perform other
cleaning to help maintain the presentation and performance of the RP2025. Site operators should perform
the following activities on an aseeded basis unless otherwise Sjesti

6441 AVo seal s

Check the AVO seal i mmedi ately above the VSCC when
check. The AV seals should be checked at | east or
appropriateAPCD/PM personnel.

6.4.4.2 Rain-hoods

Clean the air screens locatedh d er t h e s a ahpddsor i@Eacetab meeessary. al'henfans can
affect the efficiency wh which the RP2025 maintains itnternal temperature. Remove the screen and
replace the fikr with a clean one provided by APCD. Rinse the dirty filters with water and allow them to
dry before using again. There are four air screens on the RP2025f winich have filters (the two with
filters also have fans). Spray and wipe all surfaces stitp towels to remove dust and dirt.

6.4.4.3 RP2025 Exterior

The exterior (including the ambient temperature probe housing) needs to be kept clean and free of dust.
Site operators have been provided with the necessary materials (e.g., shop towstsagniottles).
Contact the appropriateP CD/PM personnel to arrange for replacements.

6.4.4.4 RP2025 Sample Compartment

Note: the filters should always be protected as discussed above before proceeding with the compartment
cleaning.

It is the intentof the manufacturer that the electronic boards, the sample filters, and pneumatics are all

sealed from water intrusion. Despite this, the sample compartment collects fine dust. Periodically, site
operators need to remove this dust by liberally sprayiegriterior of the sample compartment with water

and wiping up the run off. Point the spray bottle down and be careful not to spray water up into the

magazine openings. The sample compartment should be kept clean and free of dust to minimize any
possible surce of external contamination.

6.5  Supplies and Consumables

Refer to the R&P 2025 Operating Manual for a list of supplies and consumables.

7.0 SAMPLE HANDLING AND PRESERVATION
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Filter Shipping/Receiving Procedures

To ensure networkvide consisteay, all PM, 5 site operators receive and ship filters according to the same
schedule. Briefly, shipping to site operators is done every two weeks on a Friday (Monday if a holiday
conflicts with a Friday shipping day). The operator should receive a nesh lbtfilters every other
Tuesday or Wednesday. Operators will ship sampled filters back to the lab via overnight courier every
other Tuesday in the intervening weeks. This schedule affords operators continuity, maintains a continuous
supply of filters ad shipping materials in the system, and allows operators the flexibility that is required by
their own schedules. Deviations from the shipping schedule to accommodate variations in personal
schedules can be made by contacting the approgi@D/PM peronnel.

Receiving Filters from the Lab

Each shipment of filters is comiped of the shipping containet)TEK& or other suitable ice substitute, a
shipping min/max thermometer, a static free baggie containing the unexposednfiRets dishes laeled

with the filter and cassette ID, andRDS. If one or more of these components are not received the site
operator should immediately inform the appropriafeCD/PM personnel to arrange for replacements.
Upon receipt the site operator should inspadtthe filters, cassettes, and Petri dishes for visual defects
(pinholes, chaff or flashing of the filter or support ring, loose material, discoloration, euninmity).

The site operator should inspect each cleaned filter and check each cadsetste they are snug and
tight fitting. If there is any physical damage to the filter or cassette (including the backing screen) or if
there appears to be significant particle contamination the site operator should contact the appropriate
APCD/PMpersomel. APCD personnel will direct the site operator in using/discarding the filter, arranging
for replacement filter(s), and scheduling malgsamples as required.

After completing the physical inspection of the filters/cassettes the site operatorwrifylthat theFilter

IDs correspond with the labels on each Petri dish and that each filter/cassette combination is in the

appropriate dish. The site operator should also verify that the number of filters in the shipment matches the
number of schedulesampling days on the FDS. The cassettes should then be loaded into a clean supply

magazine in the order the filters are to be sampled (i.e., the filter to be sampled first needs to be in the top
position of the supply magaziné he site operatdPRINTS thefilter IDs in the appropriate location on the

copy of the FDS. The magazine should then be covered with a clean cap and placed in the refrigerator until
they are transported to the field and loaded into the sampler. Therngigerorner of the FDSdts the

date that ALL the filters in the shipment should be sent back to the lab, the site operator should make a note
of the date.

The UTEKA ice substitute should be placed in a freezer until it is needed to transport the filters back to the
lab. The kipping container and thermometer should be kept in a clean area away from possible sources of
contamination and damage from foot traffic, being dropped, etc.

Shipping Filters to the Lab

As mentioned previously, exposed filters are returned tgta@metric laboratory for analysis once every

two weeks on a Tuesday via FedEx Standard Overnight Delivery. Site operators should transfer the
information from the copy of the FDS they bring to the field to the original FDS prior to shipping filters
backto the lab.

The transport coolers are packed in the following manner: A layer of frozen 8Tié&Ksubstitute is laid

flat on the bottom of the cooler. The bag containing the exposed filters is placed upon the frozen ice
substitute. A layer of bubblerap or similar padding is placed on top of the bag. The temperature probe of
the min/max thermometer is placed directly on top of the bag holding the filters as near to the middle of the
cooler as possible. UTEK ice substitute is placed on top and abbund the bag of filters/cassettes. The
thermometer control unit is placed on top of the last bag of UTk€ substitute. Any remaining space is
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then filled with bubble wrap to prevent shifting during transport. The operator should then place the lid o
the cooler to allow the thermometer to equilibrate. After the temperature has equilibrated, to 1e%8,than 4

the operator should open the cooler and press the RESET key on the thermometer. If the temperature is not
well below £C, repack the cooler. N® the temperature in the appropriate space on the FIQ&ré 61).

The FDS should then be placed between the top of the cooler and the lid of the cardboard shipping box.
The cardboard box can then be taped closed. The box and cooler are then ghifhethlb on the
appropriate day. Operators should pack the cooler as close to the Fedkp filtle as possible so as to

have better control of the shipping temperature. It is critical to the quality of the samples that the exposed
filters be stored ahtransported back to the laboratory at a temperature less W@anltis for this reason

that the operators must take care while loading and shipping the filters.

7.2  Recovering/Loading filters
7.2.1 Initial Instrument Inspection

Supplies:FDS,PM Field Form

Upon arrival at the sampling site each operator should perform an initial inspection of the instrument and

its operating status. With tiM Field Formin hand the operator notes their initials, the date, and the time.

The operator then recordbe instrument status code (OK, or a letter code indicating a problem. See
operating manual for a complete list) and the instrument mode (SAMP, WAIT, DONE, AUDT or ERR).

The instrument status and mode Rgure EODbhHandmreinthe t he s a
upper left and upper right corner, respectively. The operator then records the results of their Visual
Inspection, whether there is any moisture in the condensate jar, whether the status light is O&F, ON
BLINKING, the current flow rate, the current ambient temperature, and the current ambient pressure. The
current flow rate is listed on the Main Screen. The current temperature and pressure can be found by
pressing <F2: STAT> from the Main Screéifigure EOD2).

7.2.2 Installing New Filters in the RP2025

Supplies:FDS, Newly received filters loaded in a clean magazine

Note: Currently all RP2025 monitors in the Colorad network are configured to operate ineth 6 Ti me
Basicd6 Sampling mode (see the RP2025 Operating Mant
sampling modes). This mode allows operators to program specific sample days for each filter. Using

60Ti me Basico6 al |l owsampaep éorranton days thabare soff the dourlalenatisnal

schedule. Some reasons for sampling off schedule would be to run -aupns&eple, to sample during a

special event (such as a wildfire), or to allow an operator to schedule a sample if their pexsiosdilile

wonét allow them to visit the site within a reason:
special circumstances may be made by contacting the appropia®/PMpersonnel.

7.2.3 When the RP2025 is in WAIT or SAMP Mode

When thke site operator arrives at the sampling site to load filters and set the instrument to sample they
should bring with them, the unexposed filters loaded in a clean magazine and the FDS. There will seldom
be an occasion when an operator is on site to ol filters, e.g. they will usually recover exposed filters

or be performing one or more of the regular maintenance routines (the supplies necessary for these other
tasks are listed separately). To setup the instrument to run a batch of filters, theropsds to load the

filter and cassette IDs of all filters and program in their scheduled sample dates.

1) From the Main Screerk{gure EOD1) press <F3: Filtset> to display the Filter Definition Screen

(Figure EOD4).
2) Press <F3: FiltLst> to display the Filter List ScreEmy(re EOD5).
3) Press the <EDIT> key once, youol | see the curs
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box. Move the csor to the first filter ID field you wish to edit and enter the filter and cassette ID
numbers (Note: There may be filters already identified in the filter list, if these filters are already

in the filter 1list then t toehispagotienrohthedist busubeahe!l d n 6t
arrow keys to scroll to the first available [|in
the numeric portion of the filter I D. The same
4) Enter in the new filtefist, indicate whether a filter is set to be a blank by scrolling to the column
whose heading is 6Blanké and pressing <F2: +Lis
5) When the operator is finished inputting all filter and cassette IDs, press <ENTER> to save your
changes.

6) Return to the Mai Screen by pressing the <ESC> key twice.

When the RP2025 is in ERR, STOP, or DONE mode

Refer to the section, O6Resetting the Sampler when i
according to the instructions and then proceed wittailirsg new filters.

Verification of Filter List and Sampling Definitions

Note: Currently all RP2025 monitors in the Colorado Network have been configurédGip/PM
personnel to present dates in mm/dd/yy format, dates on the FDS are presenteddyy format.

From the Filter List Screen press <ESC >one time to bring up the Filter Definition SErgere (EOD4).

The top line of the Filter Definition Screen indicates which filter in the filter list is cuyreligplayed.

OFilter 016 refers to the first filter in the fildt@teée
The operator can advance to the next filter definition by pressing <F3: NEXT> and following the prompts.

This screenis editable, allowing the operator to view and change the displayed sample definition. All

RP2025 instruments in the Colorado Network are configured to sample according to one of three
predetermined schedules, every day sampling, one in three day saraplingne in six day sampling. If

the operator hasné6ét already supplied a definition f
the default sampling parameters programmed by APCD personnel. The information presented in the Filter
Definition Screen Kigure EOD4) tells the operator when the filter is set to run. The operator has the

ability to change the date and/or the time. If an edit is necessary, then from the Filter Definition Screen
press ItThée koéeEyD use the arrow keys to move the cur sc
cassette 1D, or bl ank value) and make the appropri
operator should ensure that all filter definitions angaext and correspond to the scheduled sample dates on

the FDS.

Occasionally the instrument will not accept changes to the sample definition for a particular filter. The
most common reason for this is that the definition conflicts with (is later then)deéfinition of a
subsequent filter; this is simple to fix:

1) From the Filter Definition Screen press <F5: More> and then <F3: Reset>. The RP2025 will
prompt the operatowith a message telling the operator that they are about to reset all the filter
definitions after the current definition to the default conditions.

2) Select O6YES® and follow the prompts.

3) Press <F5: Back> to return to the Filter Definition Screen.

The operator has reset all the subsequent filter definitions and may make the appedjisiaes described
above.

Sample Recovery

Supplies: FDS, PM Field Form one clean cassette magazine (with cap), transport cooler with frozen
UTEKA ice substitute and thermometer, squeeze bulb.
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Not e: To satisfy APCD d®peraters must visititheii sites at éegstionae pamweek s s i -
for a one in six sample day site. The operator must visit their site two times per week for a one in three or

every day sampling schedule. Once every four weeks the operator will visit thepsitioitm the 4Veek

Verification procedures in addition to theSample Event procedures and sample recovery.

When recovering filters perform the instrument inspection procedures previously discussed. After
inspecting the instrument and recording theviinfation on the FDS anBM Field Formthe operator is
ready for sample recovery.

1) Gently push up and rotate the storage magazine (on the right side of the enclosure) to the left and
pull it down.

2) Attach the quick connect hose of a squeeze bulb todtterb of the filter magazine to push the
filter to the top of the magazine. Verify that the filter in the storage magazine is the filter that
should have sampled by holding the filter horizontally and lifting it above your head to look up at
the cassettell. Make sure this ID corresponds with the information on the FDS. If the filter that
sampled is not the filter that should have sampled make the appropriate comments on the FDS and
notify the appropriatd&PCD/PM personnel.

3) Gently return the filter castte to the magazine. Place a clean orange cap over the open end of the
cassette magazine to protect its contents during transport. Use the squeeze bulb to pump air into
the magazine and tightly pack the cassettes together.

4) Place the magazine holdingettsampled filter in the transport cooler and place the min/max
thermometer probe as close the filters as possible. Then, pack &J1deKsubstitute around the
magazine.

5) Let the min/max thermometer equilibrate until the temperature in the cooler is \oel HeC. If
the temperature does not get beloW4 repack the cooler. Then press the reset button.

NOTE: It may be the case that the laboratory responsible for the gravimetric analysis utilizes an

infrared (IR) temperature sensor to measure theterape ur e of the sampl es when

the lab. If this is the case then a min/max thermometer will not accompany the shipment.

7.2.7 Data Transfer

1) Write the correct Sample Start and Sample End dates in the appropriate location adjaeent to th
Filter ID on the FDS.

2) Note the site visit number (refers to a batch of filters that accompanies each FDS) the filter was
retrieved. For exampl e, i f this is the third
corresponding line for the fér that was just retrieved. Sample data now needs to be retrieved
from the RP2025.

3) From the Main Screen press <F3: DATA> for the Filter Data Times Scrégaré EOD19).

This will bring up the record for the samnapthat was most recently taken. Verify that the sample
dates correspond to the filter that you just recovered (via cassette & filter ID). The operator can
scroll through all the sample records by pressing the <#dc> or <F2: +Rec> keys.

4) When the reord (via cassette & filter ID) corresponding to the correct sampling event on the FDS
is found, note the Valid and Total Elapsed Time on the FDS. Press <F3: MoreDat> to display the
Filter Data screerHigure EOD20).

5) Verify that the filter and cassette ID numbers are correct.

6) Record the Volume, the %CV, and the Max. Temp. Difference.

7) Press <F3: MoreDat> to display the Filter Data Status Codes Sdéreme( EOD21). Record
anyst atus codes in the O6Operator Commentsd porti

8) Press <F3: MoreDat> to display the Filter Averages Scregife EOD22). Record the sample
average flow rate, ambient temperature, and ambient pressure.

9) Press <F3: MoreDat> to display the Power Outages Sckeguré EOD23). Record any power
outages if applicable.

10) Verify any earlier sample records as necessary by pressingR&d>.

11) Return the instrument to th®lain Screen and continue with the remainder of the required
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maintenance as needed.

After the operator has returned to their office they should transfer the exposed filters from the magazine to
their field refrigerators.

1) Note the maximum transport cooland field refrigerator temperatures in the appropriate spaces
on the FDS under the appropriate site visit number.

2) Attach the bulb pump to the magazine and gently advance the top cassette to the top of the
magazine by gently squeezing the bulb.

3) Place he sampled filter cassette in the approprifiierholder. Return theholder to the
refrigerator.

4) Remove the magazine from the transport cooler.

5) Clean the cap and the magazine with a-fhest cloth. Cap the magazine and set it aside for the
next sitevisit.

6) Returnthe UTER ice substitute to a freezer.

7) Verify that all paperwork has been completed properly.

8.0 SAMPLE PREPARATION AND ANALYSIS

See the Lallow volumefilter SOP of thixQAPPfor a detailed description of sample preparation and
analysis.

8.1  Troubleshooting

8.1.1 Resetting the Sampler When in ERR, STOP, or DONE mode

Sometimes a site operator will arrive at the site and the status light is on or blinking. This indicates that an
error has occurred and the instrument has halted hapeaation. After finishing the initial inspection the
operator should try to ascertain the nature of the error.

1) From the Main Screen the operator should press <F2: Stat> followed by <F2: StCode> to get the
Status Code ScreeRifure EOD2).

2) Operators should record the Status Code orPtleField Formand i n t he O6Operator
section of the FDS. The most common status codes when problems occur ai@ntbre filters,
X1 filter exchange mechanism failurend Z- power failure.

3) After making the proper notations on the forms the site operator should clear the status codes.
This is done by pressing <F1: Reset> from the Status Codes SErgere (EOD3) and following
thepr ompt s. Once the operator has cleared the
mo d e, the status | ight wild.l be off, and the sta
set up for normal operation.

4) Return to the Main Screen by priegs<ESC> twice.

5) Enter the filter list and confirm the sample definition(s) as above.

6) The operator should notify the appropris8®CD/PM personnel of the malfunction to receive
direction regarding troubleshooting the problem.

NOTE: The site operator mst remember that regardless of what procedure(s) they will perform after

resetting the instrument they must leave the filter that is to be scheduled next in the top position in the
supply magazine and the corresponding filter and cassette IDs first filt¢indist.

8.1.2 Resetting the Filter List When an Error Has Occurred

With the RP2025 in 6STOP®d mode the operator must se
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1) Enter the filter and cassette IDs as above with the filter to be sampled nbetfasttfilter in the
filter list.

2) If the instrument suffered fdter exchange error (Stat: X & Mode: ERR on Main Screen) then
the filter that was to have been sampled next will have been deleted from the filter list. If the
operator needs to inserffiier into the list they may edit the entire filter list or add a filter ID by
pressing <F4: INSERT> from the Filter List scredfigure EOD5) , pressing the OE
making the appropriate additions to the fiteri and pressing O0Entero6 to a

3) The filter to be sampled next needs to be in the top position of the supply magazine. If the
instrument suffered a filter exchange error then this filter may be in the sample chamber and must
be retrieved.

4) To retrieve a fil rrin the sample chamber from
the filter list, as above, thefi r o m he Main Screen press ORUN/ST
i nstrument into the OWAITO6 mod&dOPO Th emgwep o a £ o [
EOD-6), then press <F1: AuditF{gure EOD7).

5  From this screen press the O6MENUSOSFidure FODB)wi ce t o
Use the arrow keys to scroll down to 6éLeak Che
Leak Check Screerrigure EOD10).

6) Prepare an audit magazine with an audit filter to be used as a dumracehgider, in the top
position and insert the supply magazine into the instrument. From the Leak Check Screen press
<F4: FiltAdv> to advance the dummy into the sample chamber and the other sample filter out.

Place the filter you just recovered in the topst position of the supply magazine with the other
sample filters. This way the cassettes with clean filters will sample in the same order as listed in
the samplersdéd filter 1ist.

7) Verify that the filter list and filter definitions are correct.

8) Make anyappropriate changes to the sample dates listed on the FDS. Notify the appropriate
APCD personnel of any changes in the sampling schedule.

t e
t

8.1.3 Poor Leak Check Results

After performing an external leak check and receiving the status mefkagk,CheclFailed, Please

Check that Flow Audit Adapterisclosed sl owl y open the flow audit adapt
Replace the current external leak check disk if one is available. Verify that the current cassette and disk is

tight. Perform an externéak check as before.

If the results of this second external leak check are similar then replace the current filter in the sample

chamber with an internal leak check disk (an internal leak disk has a solid backing screen). Advance the

internal leak checHlisk into the sample chamber by performing a Filter Advance, discussed previously.

After the appropriate disk is in place simply perform an internal leak check as directed previously. If the

result is a failed internal leak check then returntheinstnume t o it s original conditi o
mode and notify the appropriate APCD personnel.

Alternatively, if the internal leak check passed then advance an external leak disk into the sample chamber,
open the top hood, and remove the VSCC. Rfaedlow audit adapter on top of the sample chamber and
prompt the instrument to perform an internal leak check.

Note: At this and all subsequent steps you may n8#¢ZD of a leak check failufge sure to be as
accurate as possible when describing wHesik checks passed and which failed.

Check the instrument for possible leaks by following the direction b&lewfy that all fittings on the

VSCC are properly screwed tdber or seated on the-fings. Verify that the Grings are clean and intact.
Repdace the VSCC back onto the sample chamber making sure it seats properly and place the flow audit
adapter immediately on top of the VSCC. Perform another internal leak check.

Slowly open the flow audit adapter and look up underneath the hood of thiesatrthe \seal that
impacts on top of the VSCC. Verify that this seal has no particles or debris on its face and appears to be
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intact. Close the sampler hood and latch it securely. Loosen the compression fitting on top of the sampler

and remove the saple downtube. Verify that the dowtube seal is clean and intact by removal and

inspection. Replace the seal and reinsert the eabe, verifying that it seats properly. Tighten the

compression fitting. Perform an external leak check. Should thikkscheck pass then return the

instrument to its previous mode and continue with the remaining cleaning/maintenance duties, otherwise

| eave the instrument in the 6STOP®6 (or Audit) mode

the Leak Check ubleshooting Flow Chart, below.
Figure 81 Filter Exchange Error Trouble Shooting Flow Chart

LEAK TEST FAILURE TROUBLESHOOTING FLOW CHART

Mote:

1. There are two s=alks in the fiter exchanger that, if
damaged, may causa a leak in the system: the tgp
head seal (R&F PrN 22-002182) and the bottom
head seal (R&P P/N 22-004276)

Fix Looss or f
. Tubing and
Damaged Tubing g Mo e o
and Fitlings Fittings CK?
h J

Pinch Tubing Betwesn Pross the < F2-Starts

Filber Exchanger and Bow
Filter Located in the Fitef #| 1= From the Lesk
Check Screen.

Compartment.
Leak Test Leak Test
Pass=ad? Passad?

This Emor Indicates That There is
Leak in the Vacuum Fortion of the
Systemn (From the Inlet to the
WVacuum Yent Yahve for the Externgl
Leak Test. From the Leak Checl
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Flowe Controller and
Wacuum Vent Walve.

Replacs
Ve Seals in Filter)
o Exchangar

{See Note 1)

Yas Mo
Prass the <F2:Start ¥
Raplace Mass Flow Controlldr . Ensure all Tubing
The Leak Sheck Doos With Leak Tight Azssmbly Koy From the Leak and Fitings Are
! R&F PN 54-004521 i Properly Secured
Portion of the System.
ertian ofthe System Around Bowl Filter

Retum Pinch Tubing Betwesn |
Replace Vacuum Mass Flow Controller an Tubing and Fittings OK

Defactive Masy v Froblem Vent Val _
Ensure All the Steps Detailed Flow Controlieg™ ' == Gomected? R F?;'d 54‘3’9049 Bowl Fitter Located in th
Sections 3.1.5 (External) and/qr far Repair . Filter Compartment Replace Bowl Filtar
2.1.7 {Intermal) Have Been

*
LED Cycles On and Off

4

Followed Property.

Cycle the Main Leak Observe the LED at Perform System Raset
Open the Valve on the Check Valve On and Pasition 8 an LED 103 on| LED LED Ablways
F|UJF|IBAuditMapE|— andid Off Fram the Laak » the Intarface Board Status? On or Off ™ agd R;che_ck |:-3|i|315
Remove the Leak ChecH Chack Sersen. {Labsalad "WLVI") (See Section 2.4.1)
Disk From the Sample L] I
Problem Siill Exists

Yes

Position.
¥
Replace Interface Board
With Known Good Board
R&P P/N 50-004091

Froblem

Go to the Leak Check
Corrected?

Screen and Turnon the .
Pump and the Vacuum Flow Rate = 07
Repeat Leak Test. Went Valve.

Replace CPU Board N
R&F P/N 10-00403; “

Yes

Retum Defective Interface
Baoard for Repair

Source: Service Manual, Partigelus Model 2025 Sequential Air Sampler
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DATA ACQUISITION, CALCULATIONS, AND DATA REDUCTION

The RP2025 stores thrgges of data in its internal data logger: filter data, interval data and input data.

This information is stored in three separate circular buffers whose contents can be viewed on the screen of

the sampler and/or downloaded through the RS232 port. Oese bhuffers are filled, the oldest data points

are replaced with the most recent information (Afir
of data stored internally in the hardware:

Filter Data- each record in this buffer contains infeation for a different collection filter exposed to the

sample stream. The sampler displays records from this buffer in the Filter Data Time screen and its sub

screens. These screens contain information about the operation and status of the samplzcwiitier

was exposed, calculated averages of filter data rec
power failures during sampling. The RP2025 has a capacit9 iefcords of filter data.

Interval Data The sampler writes a new recorfliterval data every 5 minutes. Each record contains the
latest 5minute average of the filter temperature, ambient temperature, ambient pressure and average flow
rate. The unit displays records from this buffer in the Interval Data screen. The RP2@2%apasity of 16

days of interval data.

Input Data- The sampler stores calculated averages of meteorological data and other information received
through its analog input channels at the rate specified by the user in the Average Time field of the System
Setup screen. The unit displays these stored values in the Input Data screen. The sampler has a data storage
interval of 30 minutes and a &y capacity of input data.

The APCD performs regular data downloads at least once every 15 samplingnhienperforming

normal mailk nanc e . Some operators have been given the us:
RPCOMMPOS software loaded on each individual unit; the PDAs connect to the sampler through a RS232
(serial) connection. APCD requires operators to download Filter data urdasspéer is malfunctioning, in

these cases APCiayrequesthatoperators download and store all three types of data for troubleshooting
purposes.

When an operator downloads the data the PDA creates a comma delimited text file that it names according
tothe i nst r wigiksarialdsnber. iThe eperator transfers the data file to his or her computer
through the serial connectio@nce the operator has stored the data on their local hard drive they email the
file to APCD.

When APCD receives the daike$ it renames them according to the following convention:

XXXXXXXXXYYYyyyc , 6 F6, 61 6, 6 P66 Tyymmdd. csv, where

OXXXXXXXXXO0-digieAR8IDfortthee tshe e9 t he data is attributed,
parameter code (88101 for Band 85101 foPM;ggwh i c h t he f istheinstumentPOC,n s , 6c
6F6 i f Filter dat a, 616 if Interval dat a, 6PO6 if

-

n
Computer Hardware and Software Requirements

Please refer to thearticulatedata handling séion of this QAPP

Data Management ad Records Management

Please refer to thearticulatedata handling section tiiis QAPP
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QUALITY ASSURANCE AND QUALITY CONTROL

Quality assurance (QA) and quality control (QC) are two terms commonly did¢cbsgeften confused.
Quality assurance refers to the overall process of ensuring that the data collected meet previously stated
measurement quality objectives (MQOs). Quality control covers specific procedures established for
obtaining and maintaining ticollection within those limits.

Quality Assurance

There are six commonly used data quality indicators for pollutants. The data quality indicators are
discussed in the following sections.

10.1.1 Precision

The APCD is required by EPA to condacprecision assessment program for the PM monitoring network.

The precision testing program, for manual samplers, is different from that used for automated samplers.

The manual sampler precision program is based on comparisons of the primary sampierctorantly

operated collocated sampler. Identical collocated instruments are operated at several sites, operated on an
every sixth day sample schedule, and #sulting measurements are usegeecision checks. The

primary sampl ermadepraé et santdhea fadtl ocated sampl er

Annually, the APCD evaluates the previous yearecision data and publishes the precision results in the
annualData Quality Assessment (DQA) section of the Annual Data Refdw anualDQA within

APCD Annual DataReport documents all precision and accuracy realdtsy with a statistical evaluation

of what these values represémt all monitoring networks managed by the APCD.

10.1.2 Accuracy

Accuracy is defined as the degreeagfeement between a measured value and the true, expected, or
accepted value. Quantitative comparisons are made between the measured value and the true, standard
value during audits.

Persons independent of the PM program conduct field audits quarmealyrnanual samplers. The APCD

Quiality Assurance staff typically performs the field audits. The field audit is performed by measuring

flow, temperature, pressure and time of the sampler with standards that are independent of those used in the
calibrationof the sampler. Audit standards must be certified against a NIST traceable standard and be of

the same or of high quality than of those being certified.

To ensure a quality audit, it is important that the audit is performed during a period of gooeraedth
stable conditions. If the weather and/or conditions are not suitable, the audit should be rescheduled.

The APCD utilizes an Access database to enter and process audit results. A printout of the data entry form
is used as a datasheet in which data is hand entered (sEigure EOD26). Data from the datasheet is

then inputted into the Access database via the use of a data input form. The datasheets are archived incase
the electronic copy is lost or damagéekhe Access database is typically located on the audits laptop

c o mp ut é\Progsamm Filgd&A Databasd®P&ADatabase.mdb. The P&A Database is used to store

audits for several particulate monitoring networks. The main screen will be displayed odatabase is

opened. Select the button that pertains to the audit being performed. There is only one version of the
Access data input form for each audit type, however it can be configured to input new audit records or to
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view old archive records. Uporpening the appropriate form, the data entry form is displayed and a new
audit record can be entered into the form. Data from the form can be saved to an archive table as an audit
record by pressing the button <Capture Record>. To view archive recosdgipge<Go To Archive>

button. The form will be reconfigured to display archive records. To select an archive record, select a
record from the main drop down box located at the top of the form. For each monitoring network there
exist at table that conites a current list of all site and monitoring information. These lists must be updated
on a periodic basis. To update these |lists, the
internal network and have access to the J: Drive. Open themjgte data input form and select the <Go

To Archive> button to configure the form to display archive records. Select the button titled <Update Site
Lists & Upload Data>. A message box will indicate that all list have been updated, select <OK>.r Anothe
message box will ask if you want to upload data to the J:Drive, select <No>. Procedures to transfer
accuracy audits to the J:Drive are performed on a quarterly basis and are covered in the Precision and
Accuracy Data Handling ABPP | ocated within APCDO6s

The general order of the field audit is as follows:
1) Set up audit standards and record sampler information
2) Evaluate date and time
3) Test sampler for leak
4) Evaluate ambient temperature criteria
5) Evaluate ambient barometric pressure criteria
6) Evaluate sampr flow criteria

More specific details on how the audit is conducted can be found in Appendix QAL: the auditing
SOP

10.1.3 Bias

Bias is defined as a systematic error in measurement wherein the measured value displays a consistent
positive or negativerror as compared to a true value. Bias measurements are calculated either as a percent
difference or as a mean arithmetic difference. The signed arithmetic difference is used for assessment
where values are too small or too close to the limit of detetticalculate a meaningful percent

difference.

10.1.4 Representativeness

Representativeness refers to whether the data collected accurately reflect the conditions being measured. It
is the data quality indicator most difficult to quantify. Unless drages are truly representative, the other
indicators are meaningless. Representativeness is assured, as best as possible, by precise definitions of
monitor siting criteria.

10.1.5 Completeness

Completeness is defined as the amount of data collecteplacethto a prspecified target amount.

Ideally, 100% of the target amount of data would always be collected; in practice, that value is less for
many reasons, ranging from calibration time and site relocation to power outages and equipment failure.
ForPM, s, EPA requires a minimum completeness of 75% (40 CFR, 50, App. H.3). APCD believes 90%
completeness is an achievable goal.
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10.1.6 Comparability

Comparability is defined as the process of collecting data under conditions that are consistensevith tho

used for other data sets of the same pollutant. The goal is to ensure that instruments purchased and

operated by states and local agencies produce comparable data. All mapyshPlplers utilized by the

APCD for compliance monitoring have been-pesignated as Federal Reference Method (FRM) samplers

by EPA. Samplers that achieve the FRM designation have been thoroughly evaluated against.gther PM
samplers and have met EPAO6s criteria fordcomparabil
automated PMs analyzers, the APCD will compare data from manual FRM samplers with data from

automated analyzers.

10.2 Quality Control

As stated earlier, quality control (QC) refers to procedures established for collecting data within pre
specified téerance limits. Almost all QC procedures have already been covered under specific topics
throughout this document. Documentation and standard operating procedures, however, are discussed
below because they apply to many topics.

10.2.1 Documentation

Documentation is important for all measurements. Extensive certification paperwork must be rigorously
maintained for each standard and analyzer.

APCD takes special care to prepare and preserve backup copies of all data, including calibration data. All
dataand supporting documentation should be held for a minimum of five years. See the PM Data Handling
SOP within APCDb&6s QAPP for additional informati on.

10.2.2 System of Quality Control

Currently an APCD staff person services ewdek event and X8ampleevent schedule. For more
information regarding what tasks are routinely performed during these events, refer to Section 6 in this
SOP.

The Flow Rate Verification Checks performed every two weeks by the site operators is the most important
quality controlcheck that is performed, and thus is required to be submitted to AQS.
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Rupprecht & Patashnick PartiscRlus Model 2025 Sequential Air Sampler Manual Reference Method:-RFPS

0498118 #ARupprecht &,I|RcarposatdRaitiso®lustvimaei2628 PM2.5 Sequential Air

Sampl er, 0 operated with any soft wa rspecifieé@mashinedrornboldedd 0 3 t hr
filter cassettes, for 2Bhour continuous sample periods, in accordance with theee025 Instruction Manual and

with the requirements and sample collection filters specified in 40 CFR Part 50, Appeheiddral Register:

Vol. 63, page 18911, 04/16/1998

Thermo Scientific Partisol@®lus 2025 PM10 Sequential Air Sampler or Thermb&isScientific Partisol® 2025i

PM10 Sequential Air Sampler or Rupprecht and Patashnick Paridakk2025 PM10 Sequential Air Sampler

Manual Reference Method: RFAR981 27 fATher mo Sc-Pemsi 2025 Paequsonil Eal Air
iTher mocFiesshédfi® Partisol E 2025 Sequential -PAdusr Sampl e
2025 PM10 Sequenti al Air Sampler, o with PM10 inlet or |
L-2 through =19, configured as a PM10 referencetimegl and operated for 2#bur continuous sampling periods.

Partisol®Plus 2025 to be operated with any software version 1.003 through 1.5 and the Partisol® 2025i with

firmware version 2.0 or greater, with the modified filter shuttle mechanism, in accerdithahe Partisol@Ilus

2025 or Partisol® 2025i instruction manual, as appropriate, and with the requirements specified in 40 CFR Part 50,
Appendix JFederal Register: Vol. 63, page 69625, 12/17/1998 Last modified: 06/ 2011



Figure EOD-1 RP2025 MainScreen

Figure EOD-2 RP2025 Current
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Figure EOD-3 RP2025 Status Code Screen




Figure EOD-5 RP2025 Filter List Screen

Figure EOD-6 RP2025 Run/Stop Prompt
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Figure EOD-9 RP2025 Audit Screen

Figure EOD-10 RP2025 Leak Check Screen
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~ Figure EOD-11 RP2025 External/Internal Leak Check Prompt Screen

. Figure EOD-12 RP2026 External Leak @eck Prompt Screen
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Figure EOD-13 RP2025 External Leak Check Prompt (Flow Audit Adapter) Screen

Figure EOD-14 RP2025 Leak Check Screen




ate:
PPPPPPPPPPP

. Figure EOD-15 RP2025 Successful External Leak Check Screen
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Figure EOD-17 RP2025 Internal Leak Check Prompt Screen

Figure EOD-18 RP2025 Internal Leak Check Results Screen
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Figure EOD-19 RP2025 Filter Data Screen (Sample Run Time/Date

Figure EOD-20 RP2025 Filter Data Screen (FiltetD, Sample Volume
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Figure EOD-21 RP2025 Filter Data Screen (Status Conditions

Figure EOD-22 RP2025 Filter Data Screen ( Minimums, Averages, and Maximums)
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Figure EOD-23 RP2025 Filter Data Screen (Power Failure
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Figure EOD-25 PM, 5 Station Anomaly Form
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Figure EOD-26 PM,sAudit Datasheet and Access Data Input Form
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COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT
Air Pollution Control Division - Technical Services Program
PM2.5 Accuracy Audic
Site llame:| ;I
AQs ID: Date Time
Sampler SM: - —— = - o
Sampler Type Audit Date {mmj/dd/yy) Audit Time (hh:mm})
W : PR 3
- . - - jaafyy) - |
m | Action Description:  |Quarterly Audit Sampler [Latfo';:jmi:iig; = Sargﬁzl;rr;r:: 2:22:
'_:'l: Auditors Initials: |gih p —
g "
- Conditions: |Acceptable
Go To Archiv Capture Data
Sampler Status; |0k ° T8 Arenve apureba
Sampler Mode:  |Wait
Temperature Pressure Verification Leak Check Verification
Parameter Units Sampler  |Audit Standard | | Parameter [Time Sec. | inHg Change | mmHg/min
Ambient Pressure {mmHag) External
Ambient Temperature (] Internal
Aux, Temperature (]
Flow Rate Verification
Parameter Units Sampler Audit Standard Delta H20 Ta (C) Audit 2eDiff Design %Diff
Flow 1 (15.00 lpm) (Lpm)
Flow 2 {16.00 lpm) (Lpm)
Flow 3 {16.67 Ipm) (Lpm})
Flow 4 (17,30 lpm) (Lpm})
Flow 5 (18,34 lpm) (Lpm})
Standards Information Audit Results
Earometer Make: = Parameter | wvalue | Pass/Fal | Criteria
Barometer SN - Temperature Pressure Verifications
- s Pressure (mm Hg) Mo Data +/- 10 mmHg
hermaometer Make: - )
— e AmbienfTemperature {C) Mo Data +/-2C
hermometer SH: - )
. i Aux., Temperature (C) Mo Data +-2C
hermameter Probe: -
Mz e Date/Time Leak Verifications
znometer Make! -
] e Date Time (hh:mm) Mo Data < 20 min
amometer SN -
External Leak Chedk Mo Data #Error
FT5 Make: M Internal Leak Chedk Mo Data #Error
FTS SN = o
[—— = Flow Verlhcatpns .
Slope: IBudit Flow Check {Lfmin) Mo Data < +f- 4%
ne: Design Flow Chedk (L/min) Mo Data < +[- 5%
Intercept:
Comments:




Appendix PM2i Low Volume Filter Basearticulate
Version 3
Date: 06/30/2014

Page92of 103

PART Il

Standard Operating Procedures for Training Field Technicians and
Site Operators in the Operation of Low Volume Particulate Sampler

TRAINING CERTIFICATION

Part Il - Field SOP for Training Site Operators
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INTRODUCTION

The purpose of this document is to provide atlioe of activities included in the training procedures of the

field technicians and site operators. When the program was being initiated in 1998 the PM2.5 Program
Coordinator and the QA SLAMS Coordinator attended the Air and Waste Managéssmtiation

workshop on PMsMoni t ori ng i n Caroenyo, VWECSTaAnRd weo rikkeahrodps i n Go
majority of the originalPM, s site operators have attended the WESTAR training session. Additional

APCD training sessions wer ease snteaebdleidsdh elda ssi ush s edjiucetna
turnover. During these APCD training sessions, a sequential PM sampler (R&P 2025) was delivered to the

local agency for future site installation and as a training tool. It was agreed that a proficiency test would be

given to each operator after reading the sampler operating manualaS®Rfter having enough time to

become familiar with the sampler operation and program requirements.

General aspects of personnel qualifications, training, and guidance are discus&ddme I, Part I,

Section 4 of the Quality Assurance Handbook for Air Pollution Measurement Systems. APCD has used

this information, the information extracted from the aboentioned training courses, EPA Method 2.12,
fiMonitoring PM, s in Ambient Air Using Designated Reference 6rl as s | Equi vaad ent Me
practical experience to develop a training program for all field technicians and site operators.

OVERVIEW

A new site operator is given a minimum of eight hours of training and instruptior to operating a PM
instrument in the Colorado network. As a mature program APCD expects that there is overlap between a
new operator and a previously trained operator. This overlap offers the new operator ample opportunity to
begin to learn, gemally, instrument operation and program requirements prior to their formal training. All

field technicians are given a minimum of 8 hours of training and a practical -bangsoficiency
evaluation before they are allowed to do any unsupervised sitetapwemrk in the field. The formal

APCD training begins with a broad overview of the program, followed by general instruction regarding
field sampling activities (especially documentation and sample handling), followed by identification of
specific critich and operational sample criteria, step by step instrument operation, maintenance and
verification procedures, sample handling (including shipping and receiving), and is finished up by actual
instrument work that incorporates all the elements listed puslio The new operators are each given a
current manufacturerds operating manual, and a cop
specific to the instrument they will be operating, including detailed-tsgegiep instruction for sampler
operdion and performing all maintenance/verification procedures. All FSOP(s) contain examples of the
paperwork used as a training aid for the site operators; examples are given to the operators so that they may
become familiar with the paperwork requiremenithe documentation includes copies of the Field Data
Sheet/Chain of Custody (FDS), EveryWkek Verification/Maintenance forms, and the station anomaly
forms. The paperwork is designed to aid the operator by serving as a guide through each step of the
maintenance procedures as well as serving to document the completion of the maintenance, instrument
malfunction, simple operator errors, and anomalous events.

TRAINING TOPICS

Program Overview

Every new operator is given a basic overview of the pmogincluding monitoring history, a brief
summary of statewide ambient concentrations, monitoring objectives, shipping and receiving schedules,
paperwork overview, and a brief description of the sampler. These topics are all discussed thoroughly
throughoutraining so that each operator develops a thorough understanding of the program and monitoring
objectives. APCD feels that giving operators a detailed understanding of the program goals allows them
the freedom to meet the goals while still accomplistirgduties associated with their primary jobs.
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Field Sampling

APCD feels that proper field sampling techniques are necessary to ensure valid samples. New operators
are instructed to the appropriate methods of sample handling, field documentatitinadfad

operational criteria, scheduling, and other concerns such as weather effects on field sampling and
situational effects and documentation (e.g. nearby forest fires, etc).

Critical and Operational Criteria

There are several critical critelidentified in Method 2.12 that must be satisfied to ensure a valid sample.
These include sample time requirements, flow rate criteria, sample handling criteria, and some sampler
verification procedures among others. All critical criteria are identfbedew operators along with an
explanation of their importance. The methods by which the critical criteria are verified are demonstrated
and explained. The operator must demonstrate an understanding of the criteria and the method by which
they are detenined.

There are several operational criteria identified in Method 2.12 that must be satisfied or be a cause for
additional investigation by the operator and/or APCD. Among these are leak checldicg@grngrammed
maintenance andampler verification prcedures. All the operational criteria are identified to the new
operators along with an explanation of their importance. The methods by which the operational criteria are
verified are demonstrated and explained. The new operator must demonstrate ratanglidg of the
criteria and the method by which they are determined. Additionally, basic troubleshooting is discussed in
context of these critical and operational criteria.

Sampler Operations

Sampler operations, including sample loading, samplér upe data downloading, proper sample
documentation, sample collection, sample shipping and receiving/inspection procedure are all demonstrated
for the operator. Each operator is required to demonstrate an understanding of the specific steps involved
in these operations as well as the significance of the operations. Additional topics include the use of make
up samples and special monitoring to cover local events such as forest fires.

Field Maintenance/ Verification Procedures

Topics covered includedsic maintenance responsibilities including instrument cleaMB8g;C cleaning

and replacement (where applicable), and replacing of the fan filters. Detailed instructions of these topics
can be found in the appropriate FSOP. Each new operator is redmidEinonstrate their ability to
accomplish these tasks as prescribed by the maintenance schedule established by APCD. Additional topics
covered include leak checks (and associated troubleshooting activities), and time, temperature, pressure,
and flow veffication activities. The latter topics include a description of verification equipment provided

by APCD (i.e. temperature, pressure and flow standards), the methods APCD utilizes to maintain their
NIST traceability (and the effects on local operatorgrification troubleshooting, and paperwork
documentation.

Field Lab Work

New tare weighed filters are received from the laboratory via courier or USPS Mail. Field technicians are
trained to inspect the new clean filters and cassettes for visual lgi@ctholes tears, fingernail marks,

etc.) or possible contamination, including discoloration and looking for things like, particles, hairs and/or
fibers upon receipt and to document their finding on the FDS. The technician also checks to be sure that the
cassette ID matches the number on the container label. Operators are instructed to ensure a tight fit between
filter and cassette by squeezing on both sides simultaneously and then squeezing the top and bottom
simultaneously.

Each site operator is givea proficiency test for each procedure. All field technicians are then given
additional orthe-job training as determined by APCD or as requested of APCD by the operator.

The following data sheets ar e evakaien(cartfichtion). Treach s
evaluation is performed by having each operator and-bpakperator go through the actual procedures of

t
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filter handling and inspection, routine sample exchanges, verifications, sampler maintenance,
documentation, data downloadindtdi shipping and troubleshooting procedures. In the event that a site

operator was unable to complete the taskimpromptu training session occurred and the site operator was
asked to repeat the task on their own.

4.0 REFERENCES:

CFR Vol. 62, No. 13&riday, July 18, 1997. App. L, section 8.3.6
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Figure EOD-1 Week Verification Form















