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SYSTEM AUDIT PROCEDURES FOR PM2.5 MASS ANALY SIS

Introduction - Fine particulate matter (PM2.5) mass anays's system audits are conducted
by the Cdifornia Air Resources Board's (ARB) Quality Assurance Section (QAS). A
PM2.5 mass analys's system audit entails the completion of a PM2.5 laboratory operations
system audit questionnaire and an on-Ste ingpection and assessment of the tota
measurement system (sample collection, sample andlys's, data processing, etc.). The audit
an agency’ s ability to comply with established rules and regulations governing the
preparation, transport, andysis, and storage of PM2.5 filters aswell as the reporting of
PM25 data. A system audit includes an assessment of the following program aress. daff,
facilities, data and document control, and quality control. The on-sSite inspection includes a
review of the datatrail from the point of generation, to entry into the data acquisition system,
through the review process, and submittal to the United States Environmental Protection
Agency’s (U.S. EPA) Aerometric Information Retrieval System (AIRS).

The system audit includes a performance audit consisting of an on-gte review to check the
accuracy of the PM2.5 filter weighing microbaance and the rative humidity and
temperature sensors, and a check of the laboratory operationsto verify their ability to
generate data of acceptable qudity. Performance audits will be conducted annudly
following theinitid system audit.

This procedure addresses the laboratory evauations of a system and performance audit,
including an evauation of the laboratory standard operating procedures and mass baance
andyss.

Preiminary Assessment and System Audit Planning - In performing a system audit of a
given agency, the auditor is seeking a complete and accurate picture of that agency’s current
PM2.5 sampling operations. The auditor should perform the on-site ingpections and
interviews with key personnel, evaluate the |aboratory operated by the agency, and examine
the data processing procedures.
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CRITERIA FOR EVALUATION

AA.111 |Introduction - A system audit istypicaly conducted in three steps. Firdt, aquestionnaireis

AA.112

sent to the organization prior to the audit vist. The organization should then fill out the
guestionnaire as completely as possible and return it with sufficient documentation. Second,
the questionnaire is reviewed by the auditor to become familiar with the system operations
and to determine any deficiencies and potentid problem areas. Third, after the questionnaire
has been reviewed, the on-gte inspection and assessment are scheduled which includes a
performance audit of the laboratory operations and equipment. The preliminary review of
the questionnaire serves the purpose of dlowing agreater amount of time to be spent on-ste
examining potential problem aress.

The auditor should interview the laboratory manager; any person who has direct
respongbility for PM2.5 mass andys's, personnd associated with data vaidetion, anadlyss
and reporting; and the person identified by the laboratory manager who has responsibility
for quaity assurance. The information gathered from these interviews should be complete
and up-to-date, and should present an accurate picture of the current and proposed levels
of implementation of dl quality assurance activities, induding interna quality control.

At the concluson of the audit, an exit interview informs the organization of the audit results
and discusses any potentia dataimpacting problemsrevedled. During this activity, the
auditor also explains the reporting procedures schedule. The questionnaire described below
is gpecific to the PM 2.5 mass andysis system audit.

The system and performance audits are conducted in accordance with U.S. EPA Title 40
Code of Federa Regulations (CFR) Part 50, Appendix L, the U.S. EPA’s* Quality
Assurance Systems’, Volume 11, Section 2.12, and U.S. EPA?s Mode Quality Assurance
Project Plan for the PM2.5 Ambient Air Monitoring Program a State and Loca Air
Monitoring Stations (SLAMYS).

PM2.5 L aboratory Operations System Audit Questionnaire - The PM2.5 Laboratory
Operations System Audit Questionnaire is presented in Figure AA.1.1.1. The questionnaire
includes information on staff, procedures, laboratory equipment and environment,
presampling filter ingpection and weighing, postsampling filter ingoection and weighing, data
handling, and data reporting. The questionnaire should be completed by the person
responsible for the overal program and should be returned to the auditor.
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PM2.5 LABORATORY OPERATIONS SYSTEM AUDIT QUESTIONNAIRE

Agency

Address

Phone Number ()

Organization Director

PM2.5 Program Supervisor

Data Management Supervisor

Quadlity Assurance Officer

Questionnaire Completed
BY)
On-Site Vist
Date Audit Team Members

(Date)

Affiliation of Audit Team

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)



VolumeV

Section AA.11
Revison 0
January 15, 1999
Page 3 of 19
TABLE OF CONTENTS
e No.
CSTAFFING . L 3
. QUALITY ASSURANCE PLAN/STANDARD OPERATING PROCEDURE.. .. 4
. EQUIPMENT AND ENVIRONMENT . . ... 4
1. Cdibration Weights
2. Microbaance
3. Filter Equilibration
4. Flter Handling
. PRESAMPLING FILTER INSPECTION ANDWEIGHING . ................. 8
1. Filters
2. Log Books/QC Check Sheets
3. Microbaance
. POST SAMPLING FILTER INSPECTION ANDWEIGHING . ............... 12
. DATAHANDLING . ... o e e e 17
. DATA REPORTING . . ... e e e e e e e 18

STAFFING

a. Please provide a current organization chart indicating each responsible person’'srolein  the
program.

b. Pleaseinclude alist of educationa background, experience, and training for each responsible
person identified in the program organizationa chart.

c. Are staff members adequately conversant with appropriate standard
operating procedures to fulfill job duties? Yed] Nof]

Comments,

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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B. QUALITY ASSURANCE PLAN/STANDARD OPERATING PROCEDURES
a Hasyour organization developed a qudity assurance project plan? Yeq] Nof]

b. Doesyour organization have standard operating procedures
(SOP) that include filter processng and weighing? Yeq] Nof[]

c. Doesthe SOP include procedures to ensure complete chain of custody? Yed] Nof]

Comments.

C. EQUIPMENT AND ENVIRONMENT

Cdibration Weights

a  Are American Nationd Standards Ingtitute (ANSI)/American Society
for Testing and Materias (ASTM) class 1, 1.1, 2, or better mass

reference standards (weights) used? Yeq] Nof]
b. If s0, arethey weighed to the nearest 0.001 mg? Yed] Nof]
c. Areweghtsin the range of 100 to 200 mg? Yeq] No[]
d. Do theweights have an individua tolerance of no more

than 0.025 mg? Yed] Nof]
e. Aretheweghts cdibrated annudly? Yeq] Nof]

f.  Aretheweights cdibrated by a Nationa Indtitute of
Standards and Technology (NIST) certified laboratory? Yeq] Nof]

g Doesthe laboratory have two separate sets of mass reference
standards (working calibration standards and |aboratory
primary standards)? Yeq] Nof]

h.  Aretheworking cdibration standards verified agand the
|aboratory primary standards every three to sx months and
the results recorded? Yeq] No[]

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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EQUIPMENT AND ENVIRONMENT (cont.)
i.  Aresmooth, nonmetallic forceps used exdusvey
for handling the mass reference standards? Yeq] Nof]
j.  Aretheforceps cleaned each weighing day with acohol and
lint-free wipes and dlowed to air dry before handling standards? Yeg] No[]

k. Record the actua readings obtained using your working cdibration
standards and |aboratory primary standards:

- Working Cdlibration Standards 1) 2) 3)

- Laboratory Primary Standards 1) 2) 3)

2. Microbaance

a.  What isthe make and model of the laboratory’ s microba ance(s)?

b. Isasarid number assgned? Yedq] NO[]
If 30, what isthe sarid number?

c. Do the microbdance specifications have:

1) Readability to 0.00 1 mg? Yedq] NO[]
2) Repestability to 0.00 1 mg? Yedq] NO[]
d. Isthemicrobaance cdibrated annudly? Yeq] Nof]

e. Isthemicrobalance located on a sturdy base to prevent
vibrations and away from sources of vibration that could
interfere with weighing? Yeq] NO[]

f.  If nat, isthe microbaance located on top of a dahilizing dab
and/or are composite vibration dampening pads placed at three
points under the microbdance' s legs or stabilizing dab? Yeq] Nof]

g. Isthemicrobdance s base sufficiently level to permit leveing
of the microbaance according to manufacturer’ s ingtructions? Yeg] No[]

h.  Isthe microbaance located out of direct sunlight and away from
local heating and cooling sources such as open flames, hot plates,
water baths, ventilation ducts, windows, and heat producing lamps? Yeg] No[]

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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C. EQUIPMENT AND ENVIRONMENT (cont.)
i. Istheweighing chamber covered to prevent interference for ar
drafts such as doors, aides with frequent traffic, ventilation
ducts, and equipment with fans or moving parts? Yedq] NO[]
j.  Isthe microbaance located in the same controlled environment
in which the filters are conditioned? Yeq] Nof]
k. Isadightly postive pressure mantained in the environment
where the microbaance is kept? Yeg] No[]
[ Isingressto and egress from the microbal ance environment
kept to aminimum? Yedq] NO[]
m. Isdust contamination minimized in the weghing room by:
1) Cleaning the weighing room daily? Yeq] NO[]
2) Ingaling agticky floor covering on the entrance(s)
to the weighing area? Yeg] No[]
3) Wearing clean lab clothing over anything exposed
to uncontrolled environments? Yeq] NO[]
3. Hilter Equilibretion
a.  Arefiltersequilibrated for aminimum of 24 hoursin a
controlled environment before weighing? Yedq] NO[]
b. Istheweghing room hesting and air conditioning maintained
24 hours a day, including weekends? Yedq] NO[]
c. Temperature
1) Isthe mean temperature held congtant
(+2 °C gtandard deviation) between 20 °C and 23 °C? Yeq] NO[]
2) Isthe equilibration room temperature censor accurateto +1 °C?  Yeg] Nof[]
3) Isthetemperature checked and temperature continualy
recorded during filter equilibration (either by arecording
hygrothermograph or by dectronic instrument)? Yeq] NO[]
4) Isthe temperature sensor cdibrated monthly againgt areference
thermometer and the results recorded? Yed] NO[]
d. Reaive Humidity (RH)
1) Isthe mean %RH held constant (+5% standard deviation)
between 30% and 40% RH? Yeq] NoO[]
2) Isthe equilibration room %RH sensor accurate to +2% RH? Yeq] Nof[]

Figure AA.1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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C. EQUIPMENT AND ENVIRONMENT (cont.)

3) Isthe %RH sensor checked and %RH continualy recorded

during filter equilibretion (either by recording

hygrothermograph or by dectronic insruments)? Yeq] NO[]
4) Isthe %RH sensor calibrated monthly against ading

psychrometer or other reference %RH meter and the results

recorded? Yeq] Nof]

e. Arethefiltersequilibrated at the same conditions (mean %RH
within +5% and mean temperature within +2°C) before pre- and

postsampling weighings? Yeq] Nof]

f.  During filter equilibration, arefilters placed on a covered
rack or open-sided cabinet within the conditioning chamber? Yeg] No[]

g Arefiltersequilibrated in their filter handling containers with
thelid off? Yed] Nof]

h. For thefiltersthat are returned to the laboratory at 4°C or less,
i.e., how soon after thefilters are removed from the 4°C or less
environment are they actualy weighed? (Give range of days.)

i.  What action istaken if the correct equilibration period for each new lot of filtersis not
determined?

j. What action istaken if the mean temperature is not maintained between 20°C and 23°C
and/or the variability is more than +2°C standard deviation over 24 hours?

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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C. EQUIPMENT AND ENVIRONMENT (cont.)

k. What action istaken if the mean %RH is not maintained between 30% and 40% and/or
the variahility is more than +5% standard deviation over 24 hours?

4. Hlter Handling
a Areantigtatic and powder-free gloves worn to handle filters? Yedq] NO[]

b. Arefilters handled by the support ring with smooth
non-serrated forceps used only for that purpose? Yeq] NO[]

c. Arefilter-handling forceps deaned each weighing day
with dcohol and lint-free wipes and alowed to ar
dry before handling the filter? Yedq] NO[]

d. Iseachfilter kept in aclean filter-handling container,
except during weighing, until it isloaded into the filter
casstte prior to sampling? Yeq] NO[]

Comments.

D. PRESAMPLING FILTER INSPECTION AND WEIGHING

1. Fltas

a What type and size of filters are used?

b. From where are the filters obtained? (U.S. EPA, ARB. etc.)

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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c. Do thefilters meet the specifications set forth
in 40 CFR 50 Appendix L? Yeg] No[]
d. Visud Ingpection. Are the filters checked for:
1) Pinholes Yeq] Nof]
2) LooseMateria Yed] Nof]
3) Poor Workmanship Yeq] No[]
4) Separation of Ring Yed] No[]
5) Discoloraion Yeq] Nof]
6) lrregularities Yeq] No[]
7) Chaff or Flashing Yeq] NO[]
8) Hilter Nonuniformity Yeq] No[]
e.  Wha action istaken if any defective filters are found?
f.  Arelot blank filters used to determine filter weight stability
and are the results of the stability recorded? Yedq] NO[]
g Areweght changesfor equilibrated lot blank filters
verified to be lessthan 15 ug prior to equilibrating
the entire ot for routine sampling? Yedq] NO[]
h.  Isthe correct equilibration period (at least 24 hours)
determined for each new lot of filters based on the lot
blank filter stability study for thet lot of filters? Yeg] NO[]
I.  Areequilibrating filters placed in a cabinet with doors
partialy closed to ad in prevention of contamination
from particlesin room air? Yedq] NO[]
j.  Doeseach filter have a unique identification number? Yeq] Nof]
k.  Arefilter numberslegibly written on filter handling
containers and on laboratory data forms in permanent ink? Yeq] Nof]
I.  Arefilters exposed to a gatic diminating device for a
minimum of thirty secondsimmediately prior to waghing? Yeq] Nof]
m. Arethe gatic diminating devices replaced every sx months? Yed] NO[]

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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D. PRESAMPLING FILTER INSPECTION AND WEIGHING (cont.)
n. |spresamplefilter weighing conducted within
30 days of the sampling period? Yedq] NO[]
0. Arefiltersweighed without intermediate or trangent
exposure to other conditions or environments? Yedq] NO[]
p. Areenough laboratory blanks weighed during a presampling
weighing session to provide at least 10% or one Single-use
lab blank during each subsequent postsampling weighing sesson? Yedq] NO[]
g. Areenough field blanks weighed during a presampling weighing
session to provide at least 10% or one single-use field blank during
each subsequent weighing sesson? Yeq] Nof]
r. Arefidd blanksimplemented a 10-15% of amonitor’s frequency? Yeq] NO[]
s. Arefiltersfound to be outside the norma weight
range of 110 to 160mg investigated or rejected? Yeq] Nof]
t. What action is taken if laboratory blank filters consstently show a negative replication
(>15ug)?
u Area least 10% of the routine filters preweighed (duplicate
weighing) per each weighing sesson and the results recorded? Yeq] NO[]
v. What action istaken if the duplicate measurement disagrees from the origind

measurement by more than 15 ug?

w. After weighing, is each filter returned to itsfilter-handling

container, the lid replaced, and returned to the conditioning
chamber to protect againgt contamination prior to sampling? Yeg] No[]

Arefilter cassettes checked for cracks, evidence of wear,
of contamination, and cleaned or replaced as necessary? Yedq] NO[]

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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D. PRESAMPLING FILTER INSPECTION AND WEIGHING (cont.)

y. Areextrafilters prepared for sampling in case afilter is

b.

C.

invalidated? Yeq] NO[]
z |Iffiltersare mailed, are they sufficiently protected in the
container, and are field operators supplied with proper shipping
materids (in addition to protective containers) to protect
exposed filters during shipment back to the analytical |aboratory? Yedq] NO[]
Log Books/QC Check Sheets
a. Arelog books/log sheets maintained? Yedq] NO[]
Is amaintenance log maintained for dl laboratory equipment? Yeq] Nof]
Do log books/log sheets show cdibrations? Yedq] NO[]
Arethey initided by the operator? Yeq] Nof]
Arethey dated? Yedq] NO[]
Do they show filter weights? Yeq] Nof]
Do they show filter timesfor each filter
preweighing and sampling? Yeg] No[]
Do they show what filter temperatures were during transport
fallowing sampling? Yedq] NO[]
Do they show filter timesfor each filter
between sampling and postweighing? Yeq] NO[]
Isthe data archived? Yeg] No[]
If S0, for how long and where are they stored?
Microbalance
a. Isthemicrobalance cdibrated by weighing
a et of sandard weights? Yeq] Nof]

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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D. PRESAMPLING FILTER INSPECTION AND WEIGHING (cont.)
b. Isthe microbaance zero value rechecked and
recorded after every 10th filter? Yedq] NO[]
c. Isa least one working standard reweighed after every
10th filter and the result recorded? Yeq] Nof]
d. Describe what action istaken if the working standard measurement
does not agree within 3 ug of the verified vaues. Yeg] No[]
e. Aretare weights checked by weighing at least 10% or one
lab blank per weighing session and the results recorded? Yedq] NO[]
f.  What action istaken if the lab blank weights are not within
+15 ug of ther origind weights. Yedq] NO[]
0. Aretare weghts checked by reweighing at least 10% or one
routine (duplicate) filter at the end of the weighing sesson? Yeq] Nof]
h. What action is taken if the reweighed routine filters are not
within +15 ug of their origina weights. Yeg] No[]
Comments.
E. POSTSAMPLING FILTER INSPECTION AND WEIGHING
Filters
a. Areexposed filterslogged in for processng? Yeg] No[]
b. Areantistatic and powder-free gloves worn to handle filters? Yedq] NO[]
c. Arethe filter-handling forceps cleaned each weighing
day with acohol and lint-free wipes and dlowed to air
dry before handling the filters? Yeq] NO[]
d. Areexposed filters ingpected prior to postsampling equilibration? Yeg] No[]

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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E. POSTSAMPLING FILTER INSPECTION AND WEIGHING (cont.)
e. Arefiltersinvdidaed for:
1) Fow outsde anomind 16.67 1pm (+4%)? Yeq] NO[]
2) Contamination or damage? Yedq] NO[]
3) Non-midnight start/stop time (+30 minutes)? Yeg] No[]
4) Changesin flow rate cdibration (>+4%)as determined by fied+
QC checks? Yeq] NO[]
5) Changesin flow rates more than +5%from design operating
flow rate? Yeg] No[]
6) Missng/Unobtainable information from the filter and field data
worksheets? Yeq] NO[]

7) Not being weighed within 10 days following the end

of sampling if kept at 25°C or less once removed

from the sampler, including during transport? Yeq]
8) Not being weighed within 30 days following the end

of sampling if kept a 4°C or less once removed from

the sampler, including during trangport? Yeq]

f. Briefly describe what action istaken if any of the abovefilter criteriaare not met.

No[]

NQ[]

0. Areexposed filters removed from their cassettes and
transferred to their filter-handling containers and equilibrated
for aminimum of 24 hours following postsampling? Yeq]

h.  Isthe mean %RH held between 30% and 40%, with a
variahility of not more than +5% standard deviation over 24 hours? Yeq]

I.  Isthe mean temperature held between 20°C and 23°C, with
avariability of not more than +2°C standard deviation over
24 hours? Yeq]

j.  Arefiltersequilibrated a the same conditions (mean %RH
within +5% and mean temperature within +2°C) before pre-

and postsampling weighing? Yed]

k. What action istaken if postsampled filters are not equilibrated
for aminimum of 24 hours?

Nof]

NQ[]

No[]

NQ[]

Figure AA.l .1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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E. POSTSAMPLING FILTER INSPECTION AND WEIGHING (cont.)
l.  What action istaken if postsampling RH and temperature
equilibration requirements are not satisfied?
m. Are pre- and postsampling filter weighings conducted
on the same analytical baance? Yeg] No[]
n. Are ddic charges neutrdized on filters prior to weighing? Yedq] NO[]
0. Ispostsampling equilibration and weighing completed
within 240 hours (10 days) after the end of the sampling
period, or within 30 days if thefilter ismaintained &
4°C or less during the entire time between retrieva from
the sampler and start of equilibration? Yeg] No[]
p. Areat least onelaboratory blank and onefidd blank
(or 10% of weighed filters, if larger) weighed during
the postsampling filter weighing sesson? Yeg] No[]

. What action istaken if the pre- and postsampling weights
for the [aboratory blanks disagree by more than +15 ug?

O

r. What action istaken if the pre- and postsampling weights for the field blanks disagree by
more than +30 ug?

S. Areat least 10% of the routine filters reweighed (duplicate weighing)
at the end of the weighing session and the results recorded? Yedq] NO[]

t. What action istaken if the duplicate measurement disagrees from the origind
measurement by more than +15 ug?

Figure AA.1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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POSTSAMPLING FILTER INSPECTION AND WEIGHING (cont.)

u. What action istaken if filters will recaive supplementd anadyss?

v. Areexposed filters stored for anaysis? Yedq] NO[]

If yes, where are they stored, under what conditions are they stored, and for how long will
they be stored?

2.  Loqg Books/Sheets

a. Do logs contain pogsampling filter weights? Yeg] No[]
b. Do logsindicate the maximum temperature filters were

exposed to during transport following sampling? Yedq] NO[]
c. Dologs report how long filters remained in the sampler following

postsampling? Yeq] NO[]
d. Do logsreport how long each filter sat between

sampling and postweighing? Yeq] Nof]

3. Microbdance

a. Isthe microbaance cdibrated every weighing day by

weighing a set of standards? Yedq] NO[]
b. Isthe microbalance zero value rechecked and recorded

after every tenth filter? Yeq] Nof]
c. Isat least oneworking standard reweighed after every tenth filter? Yedq] NO[]

d. Aregrossweights checked by reweighing at least 10% or one
field blank per weighing session and the results recorded? Yedq] NO[]

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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E. POSTSAMPLING FILTER INSPECTION AND WEIGHING (cont.)

e What action istaken if the field blank weights are not within 30 ug of their origind
weights?

f.  Aregross weights checked by reweighing at least 10% or

one (routine (duplicate) filter a the end of the weighing sesson? Yeq] Nof[]
g What action istaken if the reweghed routine filters are not within +15 ug of their
origina weights?
4. Cdculdions

a. Giveabrief description of the procedure and/or formula used to convert fidd
data to final concentrations.

5. Qudity Control (QC)

a.  Aspart of your QC program, what percent

of routine filters are reweighed duplicates? %
b. Aspart of your QC program. what percent of
data are verified by recaculation? %
c. Issample batching apart of your QC program? Yeq] Nof]

d. AreQC control charts maintained for each microbaance,
RH and temperature sensors, working standard accuracy,
duplicate accuracy, €tc.? Yeq] Nof]

e. AreQC contral chartsreviewed at least quarterly by the
laboratory supervisor? Yeg] No[]

Figure AA.1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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E. POSTSAMPLING FILTER INSPECTION AND WEIGHING (cont.)
f.  Arequarterly QC control reports submitted to the ARB’s
QASfor review? Yedq] NO[]
0. Doesthe laboratory supervisor certify on the laboratory data
forms the acceptakility of filter weighing and QC checks and
the completeness of the data? Yedq] NO[]
h. Issample handling verified by participation in system audits? Yeq] Nof]
I. Issample handling validated by reviewing data from collocated
sampling, fidd blanks, and FRM performance evauations? Yeg] No[]
Note: Please submit acopy of your quarterly QC report to the ARB’s QAS when you
return the questionnaire.
Comments:

F. DATA HANDLING

a. Please describe your field data reduction process. (Attach additiond sheetsif
necessary.)

b. Please describe your laboratory data reduction process and how it is merged with (a)
above. (Attach additiona shedtsif necessary.)

Figure AA.1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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c. Please describe your data vaidation (flagging) process. (Attach additional sheets if necessary.)

d. Doesyour laboratory have procedures to determine whether PM2.5
monitors and laboratory analyses are producing data that comply

with the data qudity objectives (DQQO)? Yedq] NO[]
e. Arethedataarchived? Yeg] No[]

If so, for how long, in what format (e.g., hard copy, eectronic), and where are the data

stored?

Comments.

G. DATA REPORTING
1. Reporting

a  Towhom are the results of the filter weighings reported? (e.g. U.S. EPA, ARB, €tc.)

b. What type of data handling software (laboratory information management system) is used
to input and report data?

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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G. DATA REPORTING (cont.)

c. How often are the results forwarded to the reporting organization? (e.g. monthly,
quarterly, etc.)

d. Inwhat form are the results reported? (e.g., hard copy, diskette, electronic)

Comments

Figure AA. 1.1.1 PM2.5 Laboratory Operations System Audit Questionnaire (cont.)
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PM2.5 MASS ANALY SIS SYSTEM AUDITS

Components of aPM2.5 Mass Andysis System Audit - The components of a PM2.5 mass

andysis system audit are listed below:

1. Assessment of Steff:
A. Background and education,
B. Chain of command regarding description of assgnments and specific duties.
C. Traning, and
D. Levd of g&fing.

2. Assessment of Facilities
A. Laboraory and support facilities,
B. Cdibration frequency, and
C. Documertation.

3. Assessment of Data and Document Control:
Chain of custody,

Validation and processing procedures.
Reporting formats,

Storage of filters and data, and
Documentation.

moow2>

4. Assessment of the Quality control Programs.
A. Adeguacy of procedures, and
B. Adherence to procedures.

Pre-Audit Activities - Each agency is contacted to establish atime-frame for conducting
the system audit. The auditor should inform the agency of the system audit details and that it
will include completion of a questionnaire and an on-Site ingpection. The agency should be
given thirty (30) cdendar days to complete the questionnaire. Once the completed
questionnaire is returned, it will he reviewed and the auditor will prepare a checklist detailing
specific points for discusson with agency personnd.

On-Site Audit Activities - The auditor should meset initidly with the agency’s director or
his designee to discuss the scope, duration and activities involved with the audit. This
should be followed by ameeting with key personnd identified from the completed
guestionnaire.

Once the audit is completed, the auditor should meet again with key personnd and with the
agency’ s director or designee to present the findings. Thisis aso an opportunity for the
agency to present any responsesto the findings. The auditor should smply state the audit
results including an indication of the potentia data quaity impact.
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AA.2.0.4 Pog-Audit Activities - A detailed system audit report is prepared by the auditor following
the on-gite visit. Preparation of the report requires that the auditor compare the agency’s
documented logs and procedures to the required regulations and guiddlines.

A preliminary draft system audit report is submitted to the audited agency for review and
comment together with aletter thanking agency personnd for their assstance, time, and
cooperation. Comments on the report should be received from the audited agency within
thirty (30) calendar days from the report date.

The agency’ s comments on the preliminary draft audit report should be reviewed thy
incorporation into the find draft report within thirty (30) days of receipt of the written
comments. Their comments should include, where possible, the time-frame for implementing
the recommendations. Many of the recommendations will require follow-up after completion
of the fina system audit report. A find draft report is then submitted to the agency for review
and comment. Comments on the find draft report should be recelved from the audited
agency within thirty (30) calendar days from the report date. A final report is submitted
shortly thereafter to the agency, U.S. EPA, and ARB’s Technica Support Divison.

The system audit report includes an executive summary, conclusion, recommendations,
system audit objectives, organization, laboratory facility and operations, data management,
quality assurance and quaity control, performance audit, data qudity, follow-up, and a copy
of the completed questionnaire. Details of aPM2.5 Mass Andysis System Audit Report are
listed below:

1. Executive Summary
The executive summary is a summearization of the sysem audit report. This section
dtates when the laboratory initisted PM 2.5 mass anayses, why the audit was
conducted (requirements), data quality, the outstanding areas of the program, and
aress needing improvement.

2. Concluson
The conclusion section discusses data quality and ARB’ s audit findings.

3. Recommendations
The recommendations section ligts the areas of the program which may be improved
to ensure the data are of acceptable qudity, and can be considered data-for-record.

The section aso includes recommendations which should be implemented to improve
the overdl qudity of the program.
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System Audit Objectives

This section discusses why the system audit was conducted.
Organization

This section ligts the staff responsible for overseeing the PM2.5 mass andlysis
program, from the staff conducting the weighings, to the air pollution control officer.

Laboratory Fecility and Operations

The laboratory facility and operations section discusses laboratory set-up, PM2.5
filter preparations, mass determination, and filter processng.

Data Management

This section examines the data trall from the point of generation, to entry into the data
acquisition system, through the review process, and submittal to the U.S. EPA and
ARB.

Qudity Assurance and Quality Control

The quality assurance and quality control section discusses the qudity control
procedures conducted by, and those which should have been conducted by, the
laboratory. These are qudity control guidelines outlined in the U.S. EPA Qudity
Assurance Handbook for Air Pollution Measurement Systems, Volume 1, Section
2.12 (U.S. EPA, 1998).

Performance Audit

The performance audit section discusses the results of the stlandard weight checks
and the review of the weighing techniques.

Data Qudity

This section discusses the qudity of the data generated and submitted by the
laboratory to the U.S. EPA and ARB.

Follow-up

The follow-up section discusses the recommendations that will require follow-up and
review a afuture date. The audits are conducted in accordance with U.S. EPA 40
CFR Part 50, Appendix L. The audit results should include information on the
network size, daff data management system, equipment, and quality assurance and
qudlity control functions
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AA30 PM25MASSANALYSSLABORATORY PERFORMANCE AUDIT

A performance audit of each PM2.5 mass andyss laboratory is conducted with the
system audit and then annually following theinitid system audit.

AA.3.0.1 Components of a PM2.5 Mass Analyss Performance Audit - The components of aPM2.5
mass anays's performance audit are listed below:

1. Assessment of Baance:
A. Weighing aset of Class 1 sandard weights, and
B. Reviewing the operator’ s weighing technique.

2. Assessment of Relative Humidity and Temperature Sensors.
A. Check of relative humidity and temperature sensors againg certified relative
humidity and temperature sensors.

3. Assessment of Documentation:
A. Review of maintenance log books,
B. Review of cdibration log books, and
C. Review of qudity control records.

AA.3.0.2 Paformance Audit - The performance audit entails the following:
1) conducting standard weight cheeks using a set of Class 1 standard weights,
2) conducting relative humidity and temperature sensor checks, and 3) areview of the
weighing technique, calibration and maintenance logs, and quaity control (QC)
records.

1. Thesandard weights used for the checks of the baance range from 50 milligramsto
200 milligrams. The U.S. EPA requires the bal ance response to be within +3
micrograms of the actua weight. If the criteriais not satisfied, an investigation and any
appropriate corrective action should be taken by the [aboratory.

2. A Rotronics Hygroskop GT-L or Fisher Scientific relative humidity (RH) and
temperature sensor is used to check the laboratory’ s RH and temperature sensors. The
U.S. EPA requiresthe RI-I response to be within +6% of the actud RH and the
temperature response to be within +2°C of the actud temperature. If the criteriais not
satisfied, the laboratory should have the sensor calibrated or replaced.
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3. During the weighing of filters, laboratory staff should be observed performing sanitary
practices to prevent contamination of the filters, checking and recording the weighing
room RH and temperature; conducting and recording the daily standard weight check;
rechecking the balance zero after each weighing; and crosschecking thefilter's
identification numbers with the chain of custody document (e.g., a 24-Hour Sample
Report/Field Data sheet). See Figure AA.3.0.1.

The laboratory’ s qudity control reports and cdibrations and maintenance logs should be
reviewed for accuracy, completeness, and adherence to specified requirements. The reports
and logs should be easily accessible.

A letter should be sent to the laboratory within 30 days following the performance audit. The
letter should include the results of the audit and any findings, if gppropriate. If there are any
findings, the letter should specify atime-frame for corrective action to be taken by the
|aboratory.

The audits are conducted in accordance with U.S. EPA 40 CFR Part 50, Appendix L.
The baance, RH, and temperature sensors are checked againgt National Ingtitute of
Standards and Technology traceable weights and sensors.



CARB 24 Hour - FIELD SAMPLE REPORT
Federal Reference Method PM 2.5 Filter Samplers

Site Name:

AIRS Site Number:

Field Technician:

Agency:

Elapsed Time:

Volume:
Flow CV:

Start Date / Time: !

Hr:min
M]
%

Local Condition Codes:
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Bar Code:

LIMS Sample ID:

il
Cassette I. D. Number: '

Sampling Date / Port Ngﬁi‘ﬁ

Sample}; N{i%g(‘e, Mudg@iﬁ 7

b

el {f

Edlioratory

i

Ambient Pressure:
(mm Hg)

. High Winds

E

I, Farming Nearby J
N.  Sanding/Salting Streets L.
Q

;*KE
(s

P.  Raofing Operations:

Operator Comments:

Flowrite 5-min average, out of spec

g
i Eldpsed sample time, out of spee
§

Ei_l_téx"g’l‘emp differential, 30 minutes interval out of spec

FILTER TEMP
o

‘lég received at Lab

t] onditionin

FOR LABOR;
Mass: Dup Mass: Date: Analyst:
Postweigh by: Preweight
| Postweight =
Lab Comments:
Draft Figure AA3.0.1

MLD-139 (10/98) ver. 2

24-Hour Sample Report/Field Data Sheet
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Quality Assurance Handbook for Air Pollution Measurement Systems: Volume l,
Ambient Air Specific Methods, Section 2.0.11, Systems Audit Criteria and Procedures
for Ambient Air Monitoring Programs, U.S. EPA, April 1985.

Code of Federal Regulations: 40 CFR 50 Appendix L, Reference Method for the
Determination of Fine Particulate Matter as PM2.5 in the Atmosphere, U.S. EPA, July
1997.
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Ambient Air Specific Methods, Section 2.12, Monitoring PM2.5 in Ambient Air Using
Designated Reference or Class | Equivaent Methods, U.S. EPA, April 1998.

Quality Assurance Guidance Document: Quality Assurance Project Plan for the PM2.5
Ambient Air Monitoring Program at State and Loca Air Monitoring Stations
(SLAMS), U.S. EPA, April 1998.



