Data Validation
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Agenda —

*Validation - What, Why, and Who
*Validation Templates

*Data Review Levels and Supporting
Documentation

*AQS Codes and Validation

*Examples and Exercises!!!
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Part 1: Introduction to
Ambient Air Validation




Calibration

Photometer
Certification

Equipment Repair

Maintenance

Event

Ozone
Concentration

Shelter

Probe Cleanliness
Temperature
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What
influences air
monitoring
data?
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Data Flow
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Each data point is influenced by numerous people and processes

O“’ AGENCY
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Data of Known Quality

Data are said to be of known quality when:
*The quality needs were defined in advance

*The data were verified

*The data were validated /| 0o vou ow were vour
*The data were assessed — == 1 AR\

All other data are of:
UNKNOWN QUALITY
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NIST-Traceable
Calibration

(¢)

I Documentation should be
QA/QC Chects available to track the “life” of
all valid sample
concentrations, as well as
justify concentrations which
were flagged or invalidated

Supporting
Documentation

Valid Pollutant
Concentration

R4 QA Training September 2019 7



S ST

* -
<

)
%M
6"% )

4t pro®

N Agenct

(¢)

Frequent data review is
needed at several levels to
ensure data integrity

If this does not occur, it is
difficult to go back in time
and accurately qualify the
data

AQS Data

e
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Data Review

Data review is the in-house °¢Data verification and validation

examination of data to are methods in the data review

ensure it has been process

recordedatransmllcted, and *Include techniques used to

processed correctly accept, reject, or qualify data in
an objective and consistent

Mmanner
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Definitions

=Verification: Evaluation of data for correctness and
completeness

=Validation: Evaluation of data for compliance with specified
qguality control

"Assessment: Evaluation of the aggregated data set’s ability to
meet the intended objectives

“Reconciliation: Evaluation of the aggregated data set’s and the
specified objectives’ ability to meet the users’ needs
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Data Verification

°|s the process for evaluating the
completeness, correctness, and
conformance of data against
method, procedural, and/or
contractual specifications

°It can be further defined as the confirmation, through
provision of objective evidence, that specified requirements
have been fulfilled
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Data Verification 3?4
%, $
Site Operator " prge
. Self-review of SMALL data sets
. ° Datagaps

« ° Calibration specifications

* QC check specifications

* Datalogger-applied status flags

* Instrument diagnostic /
performance specifications

* Concentration values
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Data Validation

*Routine process designed to ensure that
reported values meet the quality goals of the
environmental data operation

°|t can be further defined as the confirmation,
through provision of objective evidence, that
particular requirements for a specified
intended use are fulfilled

*Intended Use = Monitoring Objective(s)

R4 QA Training September 2019 13




ata Validation

Data Reviewer

SEPAES

Verifies the verifier — and more!

o UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL EXPOSURE RESEARCH LABORATORY
Systems cion HUMAN EXP s

SCIENCES
Research Triangle Pack NC 27711

e of
Rt sad Devlopment

Volume 11

LIST OF DESIGNATED REFERENCE AND EQUIVALENT METHODS

Ambient Air Quality

[ ]
R Issue Date: December 17, 2013 ® A I re I I l e I l I S
s itorng Pfﬂg"am (www.epa.gov/ttn/amtic/criteria.html) Q e q u
‘These methods for measuring smbient concentration of specified air pollutats have been deigaated a5
“reference melhods” o “equalent melhods” i aceordance with Tie 40, art 53 of he Code of Federal Regulaions
o EH“ Unitad Statas &

CFR Part 53). Subject t0 any limitations (e.¢. operating range or temperafure rrnge) specified n the spplicable
. designation, each method i aceeptable for use in state or Iocal air quality surveillance systems under 40 CFR Part S8
Environmental Protection unless the applcable designation is subsequently canceled. Automated methods for poliants other than PMy, are
Agency acceptable for use only at shelter temperatures befween 20°C and 30°C and line voltages between 105 and 125 volts

are specified
spective uses of the methods listed should note (1) tht cach method must be used in
its associated operation or in

[]
. o
sirction manual and vith applicable q - - and )
of a metliod by ifs vendor or user may cause the pertnent designation to be mapplicable o the method s modified. (See
Section 2.8 of Appendss C. 40 CFR Part y users)
Further mformation concerning partiulir designations may be found i the Federal Register notice cited for
» writing (o the National E Research Laboratory, Human £ ind Atmosph

e * Instrument FRM/FEM Designation
Specifications

* Measurement Quality Objectives
(MQOs)

* Actual Events (documentation)

e source listed for each method
Sousce addresses are listed at the end of the liting of methods, except for the addresses for lead method sources, which
Jlers sold

o e e p. e
e e s
e o
Technical Assistance Document (TAD) for

" analyzer or
considered a designated method or if it can be upgraded fo des

operational or other difficulties with a designated analyzer o
trument manufacturer may

Precursor Gas Measurements in the NCore R
Multi-pollutant Monitoring Network

Version 4
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Data Validation, Continued

°Looks for trends

€
uality Assuranc
ﬁandbook for Alr

] *Uses professional judgment to make
some decisions on validity (usability,
defensibility)

*Ensures consistency in data review
judgment calls

yolume I

. < ality
ent Air Qual
iAgmb"n.rinﬂ Program

Technical Assistance Document (TAD) for
Precursor Gas Measurements in the NCore
Multi-pollutant Monitoring Network

Version 4

*Ensures consistent AQS data coding, to
provide comparable data results for the
monitoring organization’s network

R4 QA Training September 2019 15
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Independence is heeded in order to
minimize personal bias

The data reviewer must
judge the validity of data
based upon tangible,

objective supporting records
and documentation
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All staff '
v;/ho review data need to follow th
ame set of business rules )

ek A AL

Data Review and Validation
First Revision, August 2017

1) Review Site Log and other site documentation. Note any entries indicating possible problems with
any equipment. indications of po\ential invalid dat

a, or local conditions that could influence ambient
data.

Run the monthly summary and the annotation report in AjrVision for all parameters. Review
annotations and how they relate to the monthly data. Ensure that all changes t© the data (‘rnval‘rda‘t‘ron.

retrieval of lost data, etc) have logical reasons for the action taken in the evel 1 review. \nvestigate
es that are unclear.

' D .
toa’;an;/lzirlrldatlon SOPs are needed
e Cenf a c.on5|stent process
one e ral/independent figure
be the final decision

ma
" ker,.and should spot check
e validation process

3) Review libration data for each gas parame‘ler using AirVision reports. Review BAM
on data. Review any me\eoro\ogical calibrations for the period. Ensure that any
periods exceeding cal'rbraﬁonlvenﬁcaﬂon tolerance were correctly invalidated. Confirm that records
operational data indicates €° uipment was within allowable tolerances

checks were perforrned as listed in EPA QA Vol I, Appendix D.

5) If unusual values. that appear valid based on review are present. compare with other nearby
PRIVNZA R il —~ AdA~A sanl b~ G~ Limlidib g

Anbarms
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Reminder: DQOs vs MQOs 394

DECISION MAKER DATA COLLECTOR
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DQOs: Big picture MQQOs: Individual Analyzer

* Aggregate of all QC checks collected at site  <Single QC checks

and across pollutant network
, _ *Percent difference (%d) computation
* CV/bias computation

*Assess how well the analyzer compares to the
standard against which it was challenged — at that
moment in time

* If fails, investigation needed to determine cause of

failure, in order to return the analyzer to an “in
control” status

* Indicator of systemic issues

* If fails, big picture questions & investigation
needed.

* For example, warning limits may need to be
tightened or aged monitors replaced

* DATA ASSESSMENTS
*DATA VALIDATION

R4 QA Training September 2019 18




Part 2.
Validation Templates
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emplates & Weight of Evidence

40 CFR Part 58, Appendix A, Section 1.2.3

“Each PQAO is required to implement a quality system that
provides sufficient information to assess the quality of
monitoring data. ... Accordingly, the EPA and PQAOs shall

use a ‘weight of evidence’ approach when determining the
suitability of data for regulatory decisions...

20
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40 CFR Part 58, Appendix A, Section 1.2.3 — Continued

...The EPA reserves the authority to use or not use monitoring
data submitted by a monitoring organization when making
regulatory decisions based on the EPA's assessment of the
qguality of the data. Consensus built validation templates or
validation criteria already approved in QAPPs should be used
as the basis for the weight of evidence approach.”

R4 QA Training September 2019 21




A Handbook Volume II, Appendix D
Revizion No. 0

Date:01117

Paze 1 of 34

R —

Appendix D

QA H a n d b O O k’ Measurement Quality Objectives and Validation Templates
Appendix D:

o o Table of Contents
D ata Va I I d at I O n (click on link to go to individual tables)

Validation Template Page
3 3
co 3

Templates — ‘
S 13
PM; ;5 Filter Based Local Conditions 16
Continnons PM2 5 Local Conditions 21
PMI10¢ for PMipos Low —Volume | Filter-Based Local Conditions 25
PMug Filter Based Dichot STP Conditions 30
PMyg Filter Bazed Hizh Volume (HV) STP Conditions 33
Continnos PMI10 STP Conditions 36
PMyg Low Volume STP Filter-Based Local Conditions 38
Pb High Volume (TSP} 43
Pb Low Volume (PM)g) 46
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Data Validation Templates

Ozone Validation Template

1) Requirement (O3) 2) Frequency | 3) Acceptance Criteria Information /Action
CRITICAL CRITERIA-OZONE
Monitor Na Mects requirements listed in FRM/FEN | 1) 40 CFR Part 38 Aop € Sec. 21
= J]MIMMS]&]TRMMEEMM
[ ] [ ] 1 and 2) 40 CER Part 58 App A Sec 3.1
One Point QC Check e < +7.1% (percent difference) or <+1.5ppb | 3) Recommendation based on DQO in 40 CFR Part 5§
Single analyzer T difference whichever is greater App A Sec.2.3.1.2. QC Check Cone range 0.005 - 0.08
ppm and 05/05/2016 Technical Note on AMTIC
Zero drift < = 3.1 ppb (24 ) lmdz)QAHxndbaukVuhxmzi&c 123
e Every 14 days <+ 5.1 ppb (>24hr-14 day) 3) Recommendation and related to DQO
Span diiff <= 7.1 %
OPERATIONAL CRITERIA -OZONE
1.2 and 3) QA Handbook Volume 2 Sec. 722
‘ ! m p a ‘ ! s a I ‘ ! ‘ ! b 20.0 10 30.0° C. (Hourly ave) Generally. the 20-30.0° C range will apply but the most
by or restrictive operable range of the instruments in the shelter
Shelter Temperature Range (hourly values) if ‘may also be used as gmdance. FRM/FEM Jist found on -
to a wider temperature range AMTIC provides temp. range for given instrument _
FRM/FEM muonitor testing is required at 20-30° C range aria Information /Action
per 40 CFR Part 53.32 T) 40 CFR Part 50 App D Sec_
Shelter Temperature Control Daily (hously values) <2.1° C SD over 24 hours 1.2 and 3) QA Handbook Volume 2 Sec. 72.3 110 2 and 3) Transfer Standard Guidance EPA-4348-10-001
Shelter Temperature Device Every 182 days and 2/ calendar year pp—— 1.2 and 3) QA Handbook Volume 2 Sec. 72.3 -
Check = of standard Level 2 standard (formerly called primary seandard)
[ T—————— Fercent difference of audit levels 3-10 Tand 7) 40 CER Pari 58 App A Sec. 312 usially mnsported to EPA Regions SEP for comparison
AR e mﬂl mmm‘""mm" p‘m odof ] < +15.1% 3) Recommendation- 3-nudit concentrations not including 005 ggm or nmm&mmm.u
Evaluation Single analyzer mo;!mmmﬂ.m Andl(lz\':hlﬂzz<i1,5 pphd.\ﬂ'mm zero. AMTIC guidance 2/17/2011 e ) Recommendation, part of reverification
5 +15.1 AMTIC Technical Memo Y | H40CFRPams0 D Sec 3.1
) 20% of sites andited in calendar | An levels 1&2<+15pphdaﬂiﬂx:elﬂ Tand 2) 40 CER Part 38 App A Sec. 313 A [ e
N SE) year other levels percent difference < + 10.1% 3) NPAP QAPP/SOP
Upon receipt/adjustmentepair!
installation/moving and repair and 1) 40 CFR Part 50 App D -
TR T i wgme) | 1,2 and3) Transer Sanded Guidancs EPA-SS B0
All points < + 2.1 % or = +1.5 ppb difference
level v i | 3140 CFR Part 50 App DSec 4556 _ _
Verification/Calibration Every 182 day and 2/ calendar yearif | -t s m?"ém“lh’“"‘+ 05“”"!’“ 23 |-3M3)TMSNMMME’A*5“®EL
‘manual zero/span performed = Multi-point calibration (0 and 4 upscale points) =13 ol
bix ous and 1, 2 and 3) Transfer Standard Gusdance EPA-545B-10-
Every 365 day and 1/ calendar vear if Slope criteria is a recommendation By 001 recertification test that then g=tz added to most recent
continuous zero/span performed daily z1l5 5 tests. If does not mast acceptability certification fails
Zera Air/Zero Air Check Every 365 days and 1/calendar year T) 40 CFR Part 50 App D Sec. 4.1
Concentrations below I DL s = — — i
Ozone Level 2 Standard mation.
R T) %0 CER. Part 53,33 (1) [debmition & procedurs)
Naise Every 385 days and 1 calendar year Eir"&mmw Fecomrendaion- info can be obiained fom LOL
° ° SIS e 3)40 CER Pare 5300 Tahle B-1
|)4ommsus(b)meﬁnm&wmm)
Lower detectable Fmit Every 365 days and 1icalendar year ngmrmwm;’ Eecommendation
=00 ppm T 3)40(}'RMSJJCIT3111:B-1
SYSTEMATIC CRITERIA-OZONE
Standard Repariing Units All data Ry i A 1. 2 and 3) £0 CEE.Part 50 ISec. 111
P s L N Al rontine concemtration doia 3'“”””“‘? degits to right mshm&wb&hmm
™Y NAAQS ot for reporting individual hously values.
~N 1) 30 CFR Pare 30 App T
. = 90% {mvg) daily max available in
3-Fear Comparison 40 CFR_Part 50 App 1 Sec 13
t ICa " 2-4 dges pel OI I utant o e L £ 1 s
Complereness (seasomal) o 275% of honrly averages for the 8-hour (6 f | 1) 40 CFE. Pamt 50 App I
average & hours) 2 and 3) 40 CER Part 50 App1 Sec. 2.1.1
T) %0 CFF. Part 50 App 1
Viid Daity Max z?mﬂmg.-ﬁummmﬂ:sf 7) 40 CFR Part 50 App 1 Sec 212
S-hour averages 3) 40 CFR. Part 50 App 1 Sec. 212 (1
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A The data validation templates were
“ATTENTION® developed by a workgroup consisting of
OAQPS, the EPA Regions, and
State/Local/Tribal air monitoring
organizations!

R4 QA Training September 2019 24




((ED ST4
N ’Qr.
L]

SEPA ~Funidance on Environmenta\
¥ Data Veriﬁcation and
Data Validation

Ml
@\““0 ANg
O,
¥ agenct

% AN
%y PROTE”

The main focus of data
validation is determining
data quality in terms of
accomplishment of
measurement quality
objectives (MQOs)
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How to “Read” the Templates

Pink = Critical Criteria Column 1 = Itemized

: .. . Requirement/Element
Yellow = Operational Criteria : /

Column 2 = Frequency of Requirement

Column 3 = Acceptance Criteria

Column 4 = Additional information,
including citations noting where the
requirement originated

Use of Bold Italics identifies
requirements codified in the CFR

R4 QA Training September 2019
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Critical Criteria O

*Requirement, implementation . [ eis
frequency, and/or acceptance for not doing

criteria are found in CFR SO
*Critical to maintaining the integrity °This compelling evidence is needed
of a sample or group of samples in order to prove the data is valid
CRITICAL CRITERIA-OZONE
Meonitor MA Meers requirements listed in FRM/FEM 11,,3 _?quFE.PBJt LD B
T 3) 40 CFR.Part 53 & FRM/FEM method list
1 and 2) 40 CFE Part 38 App A Sec. 3.1
One Poine QC Check Every 14 days f:f?.l'.-"f& [pumtdj:_lﬁrmm;ruriil.ﬁ ppb 3) Becommendation based on DQO m 40 CFE Part 58
Single analvzer difference whichever 15 greater App A Sec. 2.3.1.2. QC Check Conc range 0.005 - 0.08
prm and 05/05/2016 Technical Mote on AMTIC
Tero drift = + 3.1 ppb (24 hr) 1 and 2) QA Handbook Volume 2 Sec_ 123
Zero/span check Every 14 days =+ 5.1 ppb (=24hr-14 day) 3) Recommendation and related to DQO
Span dnft =+ 7.1 %

27
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Compelling Evidence

*Data that concretely establishes instrument performance or
validity of the check

*Includes, but is not limited to, data generated from:
*Independent audit point(s), multi-point verification, and/or

prior zero/span check
*This data establishes whether the analyzer was operating within

its acceptance limits
°Indicates whether a QC check itself is considered valid or invalid

28
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Operational Criteria
*Important for maintaining and *Violation of an operational criterion
evaluating the quality of the data may result in the application of an AQS
collection system QA qualifier flag(s)

*The sample or group of samples for <Violation of an operational criterion or
which one or more of these criteria a number of operational criteria may
are not met are suspect unless also be cause for data invalidation
other quality control information
demonstrates otherwise and is
documented

*The reason for not meeting the criteria
must be investigated, mitigated or
justified

R4 QA Training September 2019 Pl




Operational Criteria

OPERATIONAL CRITERIA -OZONE

20.0 to 30.0° C. (Hourdy ave)

1.2 and 3) QA Handbook Volume 2 Sec. 7.2

Generally, the 20-30.0° C range will apply but the most

Daly or resinctive operable e of the instruments m the shalter
B (hourly vahies) per manufacturers specifications if designated | may also bep:lsred as?u:igdance- FEM/FEM hst found on
’ to a wider temperature range AMTIC prowides temp. range for given mstmment.
FEM/FEM monitor testing 1s required at 20-30° C range
per 40 CTE Part 53.32
Shelter Temperature Control Daily (hourly values) = 2.1°C 5D over 24 hours 1,2 and 3} QA Handbook Velume 2 Sec. 7.2.2

Shelter Temperature Device
Check

Every 182 days and 2/ calendar vear

=+ 2.1 C of standard

1. 2 and 3) QA Handbook Volume 2 Sec. 7.2

Annnal Performance
Evaluanon Single analyzer

Every site every 365 days and 1/
calendar vear swithin period of
Monifar aperanon,

Percent difference of audit levels 3-10
= +15 1%
Andit levels 182 = + 1.5 ppb difference or
<+ 15.1%

1 and 2} 40 CFR Part 58 App A Sec_3.1.2

3) Eecommendation- 3=audit concentrations not including
zero. AMTIC pudance 2172011

AMTIC Techmeal Memo

Federal Audirs (NPAP)

20% of sires andired in calendar

Audit levels 1&2 = + 1.5 ppb dufference all
other levels percent difference = + 10.1%

1 and 2) 40 CFR Part 58 App A Sec. 3.13
3) NPAP QAPP/SOP

Ewery 365 day and 1/ calendar year if
conbnuous zero/span performed dailv

year
Upon receipt/adjustment repair’
installation'moving and repair and 1) 40 CFRE Part 50 App D
recalibration of standard of higher All points <+ 2.1 % or < +1.5 ppb difference 2} Recommendation
level f best-fit saieht line whi : — 3) 40 CFR. Part 50 App D Sec 4.5.5.6
Verification/Calibration Every 182 day and 2/ calendar year if | ©F PEFHES :;Eh;ln ‘l"hmh"+ DS“’ 1= gred
mammal zero/span performed pELZ- Multi-point calibration (0 and 4 upscale points)
biweekly

Slope enteria 15 a recommendation

Zerve AwiZere Air Check

Exery 365 days and 1/calendar year

Concentrations below LDL

1) 40 CFE. Part 50 App D Sec. 4.1
2 and 3) Fecommendation

Ozone Level X Standard

R4 QA Training September 2019
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Systematic Criteria e
*Criteria which are important °If the DQOs are not met, it

for the correct interpretation does not invalidate specific

of the data, but do not usually samples; rather, it may impact
impact the validity of a the uncertainty associated
sample or group of samples with the attainment/non-

‘Includes such items as attainment decision

reporting units and quarterly °ln some cases, violation of a

data completeness goals systematic criterion may result

-Includes the DQOs in th.e.application of AQS QA
qualifier flags

R4 QA Training September 2019 31




Systematic Criteria

SYSTEMATIC CRITERIA-OZONE

Standard Reporning Units

All data

pem (final units im A05)

1.2 and 3) 40 CFR. Part 50 App I Sec 2.1.1

Rounding convenrion for design
value calenlanon

Al rowrne concentranon data

3 places afrer decrmal with digirs o righe
oruncared

1, 2 and 3} 40 CFR. Part 50 App I Sec. 2.1.1 The rounding
convention 15 for averagmg values for companson to

NAAQS pot for reporing mdnidual hourdy values.

Complereness (seasonal)

3-Fear Comparisan

= 8% favg) daily max available in ozone
seasen with min of 75% in any one year.

13 40 CFE. Part 50 App I
) 40 CFR Part 50 App I Sec. 2.3
3) 40 CFR Part 50 App I Sec. 2.3 (b)

8- hour average

=75% of hourly averages for the 8-hour {6 of
8 hours)

1) 40 CFR. Part 50 App I
2 and 3) 40 CFR Part 50 App I Sec. 2.1.1

Valid Daily Max

= 75% af the 24, valid & hour averages (18 of
24 8-hour averages

1) 40 CFR. Part 50 App I
2) 40 CFR Part 50 App I Sec. 2.1.2
3) 40 CFR. Part 50 App I Sec. 2.1.2 ()

Sample Residence Time
Verificarion

Every 365 davs and 1/calendar vear

= 2 Seconds

15 40 CFR Part 58 App E, Sec. 9 (c)
1) Recommendaton
3) 40 CFE Part 58 App E, Sec. 9 (c)

Sample Probe, Inler. Sampling

frain

Al sites

Borosilicate glass (e.g.. Rl':?xmj or _Teﬂm.r"

1) 40 CER Part 38 App E. Sec. Sec. 9 (a)

2 Recommendation

3) 40 CFR Part 58 App E, Sec. Sec. 9(3)

FEP and PFA have been accepted as an equivalent
materizl to Teflon. Feplacement or cleaning 1= suggested
as liyear and more frequent if pollutant lozad or
confamination dictate

Siring

Ewery 365 days and 1/calendar year

Meets safing criteria or waiver decumented

1) 40 CFE. Part 58 App E, 5ec. 2-6
2} Recommendaton
1) 40 CFE. Part 58 App E, Sec. 2-6

EPA Standard Ozone Reference
Photometer (SEF)
Recertification (Level 1)

Ewery 365 days and 1/calendar vear

Regression slope = 1.00 + 0.01
and intercept < 3 ppb

1. 2 and 3} Transfer Standard Gumdance EPA-454/B-10-
001

This 15 usually at a Fegional Office and 15 compared
against the travehng SEP

Precision (nsing I-poinr OC
checks)

Calenlared annually and as
appropriare for design value
SSHTMAres

20% CL CV = 7.1%

1) 40 CFR Part 58 App A 2312 & 311
2) 40 CFR Part 58 App A Sec. 4 (b)
3) 40 CFR Part 58 App A Sec. 4.1.2

Biaz (using 1-point QC checks)

Calenlared annually and as
appropriate for design value
SSHMares

950 CL <= 7.1%

1) 40 CFR Part 58 App A 2312 & 311
2) 40 CFR Part 58 App A Sec. 4 (b)
3) 40 CFR Part 58 App A Sec. 4.1.3

R4 QA Training September 2019
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Template Rankings

*Operational or systematic quality control checks need to be
performed

*Not performing an operational or systematic quality control check
that is required by regulation can be a basis for invalidation of all
associated data

*Consistently not meeting an operational or systematic criteria
requires a corrective action(s) be implemented

R4 QA Training September 2019 33




Part 3:
Data Review Levels
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Tiered Data Review Approach
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*Multi-step review process, conducted by several
individuals with different perspectives

*May not be fully possible in smaller agencies, but efforts
should be made to ensure independence

*Ensures data in AQS tells the complete and correct story

R4 QA Training September 2019
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e Datalogger / Sampler VEP STay
e Continuous / Daily > S,
o 4. . ] 7.
e Distinguish measurements from measurement errors or pre-programmed g ° 2
(automated) QC activities 2 g
% 5
%

&,
L
%y Pnn'ﬁ'é

qualifier
flags or null
value codes
can be
applied or
suggested at
any level

e Independent Reviewer (QA)

e Monthly / Quarterly

e Verify Level 1 Review

e Ensure data meets QA/QC requirements and objectives of its intended use

¢ Independent Review (QAM)
e Monthly / Quarterly / Annually
e Verify Level 1 and 2 Reviews

e Approve data suitability for release to AQS

e Site Operator
e Daily / Monthly AQS
e Distinguish measurements from measurement errors or interferences

Level 3 J

R4 QA Training September 2019



Level O Review

*Continuous / Real-time

*Data loggers can be pre-programmed to flag
data during certain events

*Data loggers and samplers will also apply
status flags when certain pre-programmed
specifications have been exceeded

*Data sets polled / downloaded will display
the flags applied by these instruments

R4 QA Training September 2019 37
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Level 1 Review
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*Performed by the operator
*Daily / Weekly / Monthly Process

*Goal is to distinguish measurements
from measurement errors or
interferences

*Operator is the most knowledgeable

about the specific site and specific
instrument-performance

R4 QA Training September 2019
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Level 2 Review

*Independent Reviewer (QA)
*Monthly / Quarterly Process

*Goals include: s R e
*Verifying the Level 1 Review and fmrrrrs =
supporting documentation
*Ensure data meets the QA/QC

requirements and objectives of
its intended use (validation)
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Level 3 Review

*Additional Independent Reviewer (QA Manager or equivalent)
*Monthly / Quarterly / Annual Process
*Verifies the Levels 1 and 2 Reviews

*Ensures data is accurate, complete, comparable, representative,
and defensible, given the supporting documentation

*Includes data quality assessment (DQA) X
*Approves data suitability for release to AQS /

R4 QA Training September 2019 40
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AQS Reporting —40 CFR 58.16(b) *M
Reported ﬁGenerated *Specific quarterly reporting periods
oA *Report all data and information gathered
during the reporting period to AQS
within 90 days after the end of the
quarterly reporting period
Collected

Validated
*For example, the data for the reporting

\ / period January 1-March 31 are due on or
Verified before June 30 of that year

41
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Validation Timeline D

*40 CFR Part 58.16 establishes the timeline by
ol - which data must be edited, validated, and

* Distinguish measurements from measurementerrors or pre-
programmed (automated) QC activities ) re p O rte d to AQS

* Site Operator

: g?sitliynfgﬂfhn::;surements from measurementerrors or interferences ) .T h e re p 0 rti n g S C h e d u I e a I I OWS
SE— . approximately 90-180 days for Levels 0 — 3

* Monthly / Quarterly

>t Love TR data review activities to occur

* Ensure data meets QA/QC requirements and objectives of its intended use

» Independent Review (QAM) ™

- Monthly/ Qusrtel Annuslly *Data modifications can occur at any time

» Verify Level 1 and 2 Reviews

« Approve data suitability for release to AQS after data has been re pO rtEd to AQS

*Data certification is due May 1 annually
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Reminder:Data Quality Assessment (DQA
[ ] = w
ANV
% )
%, <
QUALITY ASSURANCE ASSESSMENT N pROTE
: QC/Ferformance
PLANNING / HeEiRe g // Evaluation Data/
Systematic Planning (e g., Data
Cuality Objectives Process) INPUTS
QA Project Flan Development 3
DATA VALIDATIONAERIFICATION
*Yerify measurement performance h f
'erify measurement procedures and T e process O
reporting requirements I . d .
| o evaluating data against
IMPLEMENTATION h li
/ VALIDATED/NVERIFIED DATA / t e Data Qua Ity
Field Data Collection and Associated

SO el | weuT Objectives (DQOs) — after
pepmioifmnri validation has been
«Zonduct preliminary data review

-Select statistical method com pl@ted I
Verify assumptions

ASSESSMENT «Draw conclusions

Data Validation™ erification
Data Quality Assessment X

oUTRUT

/ COMNCLUSIONS DRAWN FROM DATA, /
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Data Quality Assessments

*Monitor-level and network-level (PQAO)

% *Annual data assessments should be completed
. by QAM (or other designated staff)

] T S ——————. B T ,,,,,,,,,,,,, e Annual data certification is an assessment
. i 2 _ L * Other AQS reports can be run, such as the AMP
- - : 256
¥ g ot i B %‘ ....... - 1 Sheny s

=== - + é *3-year assessments are also helpful when
o = == assessing criteria pollutant data
E
I *Longer-term assessments (e.g., 6-year or 10-
| | ' ' ' | | ' year) may happen in some programs, like toxics

Annual Box & Whisker Plots — PQAO Level

44
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Continuous Analyzer
Data Review
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The following slides describe
general procedures to review data
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* Datalogger /Sampler 3
* Continuous/ Daily

* Distinguish measurements from measurement errors or pre-
programmed (automated) QC activities .

* Site Operator

* Daily / Monthly
* Distinguish measurements from measurement errors or interferences

| ~ Data Verification
-h?ln?\?:::;feg.taﬁtv;flu:er{m} Level S 0_1

 Verify Level 1 Review
* Ensure data meets QA/QC requirements and objectives of its intended use

* Independent Review (QAM) ™
* Monthly/ Quarterly / Annually

* Verify Level 1 and 2 Reviews

* Approve data suitability for release to AQS J
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Faram : PM25H 24/HR 302 HO Ho2 OZONE TTEMP FLOAD NOX S5025MIN
Units : UG/M3 UG/M3 FEB FEEB FEEB FEM DEGC £ PPB PPB
Hogr @ ---——————_—_——————————————————— e
a0 3 a oc 0 1 .042C 25.5 34 0 0
01 4 8 1 .041C 25.7 34 oc 1
a2 5 8 li] .039 25.7 34 c li]
03 5 i 1 0 .0386 26.0 34 0 1
04 3 7 1 0 035 26.0 35 0 1 .
05 5 7 0 0 3 ) 35 0 0 L I O f d
06 [ 7 li] li] 5 .3 35 1 li] eve IS. per Orme
07 8 7 0 0 0 3 35 7 1 t t "y b th
08 7 7 0 0 9 .0 34 i 1 a.u oma Ica y e
09 ] 7 1 0 6 .032 24, 4 2 t d t I th
10 11 7 1 1] 4 036 24.1 1 2 SI e a a Og er Or e
11 8 7 2 li] 4 .038 23.9 1 3
12 3 7 1 0 3 . 041 24.1 34 1 1 Samp er
13 3D 7D 1 1 5 .041 24.4 34D 2
14 53D gD 1 0 ) .043 24.5 33D 2 - .
15 5 k] 1] 1] 4 . 045 24.4 33 I t
16 4 o ] & [i] [ .044 24.4 33 1] n Some Or anlza IOnS’
17 4 ] ] ] 5 843 24.6 33 ] th t t g p I d
13 5 9 0 0 11 .037 25.0 2 i 0 \ e S a l.JS a S a Op Ie
139 3 g 0 3 31 . 015 25.5 34 33 d g L I
20 11 8 2 51 47 002 25.7 35 a8 ; u r%n -eve
21 17 ] 2 96 46 002 26.2 35 142 3 t
22 18 9 2 o2 45 .001 26.2 35 136 3 Verl Ica Ion are
23 3 3 ic 21 3z .011 26.0 35 53 2 programmEd tO
Max 53 3 2 98 47 .045 26.2 35 142 3 tra nSIate into AQS nuu
Min 3 7 li] li] 1 001 23.9 33 li] li]
Mean g 7 ] 11 12 .031 25.1 34 22 1 COdeS by the data
Hours 24 24 24 23 23 24 24 24 23 24 . .t. ft
Data : '¢'" - Less than #%#% Data, "P' - Power Fail, 'D' - Disabled, 'T'* - Qut-of-Control, 'F' - Boiler Off-Line, achISI Ion SO Wa re
Flags : 'B' - Bad 5tatus, 'C' - Calibration, 'M' - Maintenance, 'QO' - &Lnalog Overrange, 'O" - Analog Underrange,

'A' - Arithmetic Error, '+' - Maximam, '-' - Minimuam, 'R' - Rate of Change, 'H' - High-High Alarm,

'L' - Low-Low Alarm, 'h' - High Alarm, '1' - Low Alarm, 'J'" - High Rate of Change, '"j' - Low Rate of Change,

'V' - DIS #1 Obs, 'W' - DIS #2 Cbs, 'X' - DIS #3 Obs, 'Y' - DIS #4 Obs, 'Z' - DIS %5 Obs,

'f' - Floor Exceeded, 'c' - Ceiling Exc.

Types of flags available for this

example application
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*Level 1 = Site operator .-é-"’ 3

*Daily data review (target = 100%) % M $
* Proactive approach to preventive data loss
*Scrutinize the previous 24 hours of data

*Monthly data review also recommended to look for trends

*Goal: To distinguish measurements from measurement errors or

interferences
*Operator will have information and evidence to illustrate whether
data anomalies resulted from analyzer issues and/or localized
events near the site (e.g., nearby prescribed fire)

49
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Level 1 Verification should include, but is not limited to,
the following:

*Look for missing data (gaps)
* If identified, determine root cause and ;& s &5 2w @ m o
document it o

3 g (1] 1] 1 .04z2C 25.5 34
01 4 8 1 ac 2C .041C 25.7 34
02 5 8 o c c .03%8 25.7 24
L4 L4 03 5 8 1 a 2 .038 26.0 34
* Re-poll datalogger or instrument, if o : : : : S
’ 05 5 T o o 3 .038 25.7 35
. oa a T a a 5 .033 25.3 35
OSSIble 07 8 7 o o 10 ,027 24,9 35
08 T T o o =l 028 25.0 24
a3 =l T 1 a a .032 4.8 =4
10 T 1 4] 4 .038 24,1 34
° ° 11 8 7 2 1] 4 .038 23.9 34
*Review all status flags applied by the™ : : 7 : : S m
13 3D 7D 1 1 5 .041 24.4 34D
14 53D 8D 1 1] 5 .043 24.5 33D
15 5 = (4] (4] 4 .045 24.4 33
datalogger/sampler - — s o s & lmoan @
17 4 g 1] 1] a .043 Z24.8 33
18 5 ] (4] (4] 11 .037 25.0 34
e d 1lg 13 8 o 3 31 .015 25.5 24
* Determine if those flags are expected = .3 : S S R A
21 17 a9 2 96 45 ooz 26.2 35
° 22 18 =] 2 a2 45 o011 28.2 35
(I e Correct) 23 3 g ic 21 35 011 26.0 35
[ ] .’
Max  : 53 El 2 28 47 045 28.2 35
. . Min  : 3 7 o o 1 001 23.9 33
* If unexpected, investigate the data teas : i : 12 12 los s s
’ Hours : 24 24 24 23 23 24 24 24

points further to determine root B oEmIm e enonme e mogmee oo
cause(s) and document it T
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Level 1 Verification, Continued: g
*Verify data against FRM/FEM specifications. Document any %%

excursions.
*Verify data against other instrument specifications. Document

any excursions.
*Review the maximum and minimum concentrations

*Do the values make sense?
* Are the values real or the results of an automated QC

procedure?
*|f errors are found, document them, along with the reasons

explaining their cause.

0
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Level 1 Verification, Continued:

*Look for outliers. If - -
identified, investigate to
determine root cause.
Document findings.

8
]

—_ 5

-0 5

== NO  000-500 PPB

O N e

— NOZ  .000-500 PPE

bl
0;

*Compare pollutant

concentrations to the
analyzer’s strip chart g
(analog or digital) to Ea
check for DAS accuracy.  =allE—r——o

&
&

LA
z=o
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Monthly Data Verification Procedures

*Still Level 1 Review — but a larger data set (i.e. one month, instead of 24 hours)

*Use same criteria as previously described for daily review to look for oversights

or00 0100 0200 0300 0400 o500 0E00 0700 00 0900
-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

1.0 1.0 1.0 -1.0 1.4  -1.0 .0 4.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.0 -1.0 -1.0 -1.0 -1.0 1.0 Trends become more
-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 -1.0 apparent through a
-1.0 -1.0 -1.0 -1.0 1.0 -1.0 -1.0 -1.0  -1.0 1.0 monthly review!

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 2.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0

-1.0 -1.0 -1.0 -1.0 1.4  -1.0 -1.0 -1.0  -1.0 1.0
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Data Verification Best Practice:
Review Minute Data 3, S
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Look for patterns in the
minute data

0 000-500 PPB

o o Verify data spikes and
anomalies to
determine root causes

$le 41014]
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Benefits of Minute Data Review

*Graphical display of data can illuminate problems that might be harder to catch if
only viewing numerical reports

*Can identify faulty or degrading equipment prior to a major malfunction, which
minimizes data loss

ldentifies problems with instrument set-up or datalogger programming, which
can expedite corrective action & minimize data loss

*More easily identifies trends & patterns in the data set; anticipated behavior of
pollutants can be more easily seen and verified

*Provides a higher level of confidence in the quality of data collected & reported
to AQS
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Diurnal pattern?

Site ®

visit &

maintenance
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24-hr view of ozone data
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Analyzer leak following
internal filter change

Minute data illustrates lack
of diurnal pattern during

heat of day

Failed span check follows
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Solenoid and/or Detector Malfunction

The QC data for this day looked normal, as did the hourly averages. However, you can
see from the graph that there is actually a malfunction occurring.
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Water in the Sample Lines

The QC data for this day looked normal, but the operator can see from the graph that
there is something wrong.
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Monthly Data Verification Procedures

*Re-review minute data
(strip charts) to watch for
trends or shifts over time

*Review logbook
notations for issues not
previously observed
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Monthly Data Verification Procedures

*Verify documentation on all
spreadsheets, forms,

and/or supporting data R
re pO rtS fﬁ% Eﬁi T B et Lot (B e (o (51
[ ] 1 wﬁmﬁ % E EEE TIE | TIT | 60%E | M T
s documentation _ ==
complete and accurate? -

*Does it convey everything
the data validator needs
to know?
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‘Document Level 1 Reviews

*Daily: Notations on an electronic log,
printed Daily Summary Report

*Monthly summary report
* Agency-specific written report

*Sign and date the data review
report/summary

*Submit report and any required supporting
documentation to the designated next-
level reviewer
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* Datalogger /Sampler 3
* Continuous/ Daily

* Distinguish measurements from measurement errors or pre-
programmed (automated) QC activities .

* Site Operator
* Daily / Monthly

* Distinguish measurements from measurement errors or interferences ° °
~ Data Validation
Mottty ' Levels 2-3

* Verify Level 1 Review
* Ensure data meets QA/QC requirements and objectives of its intended use

* Independent Review (QAM) B
* Monthly/ Quarterly / Annually

* Verify Level 1 and 2 Reviews

* Approve datasuitability for release to AQS Y,
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*Level 2 = Independent data reviewer/validator

*Monthly data review (percentage)
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*Quarterly data review to look for trends or oversights
*Goals:

1) Verify Level 1 Review

*2) Ensure data meets QA/QC requirements and intended use

*Use supporting documentation and objective evidence to make
data validity judgment calls

*Do not make assumptions

R4 QA Training September 2019
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Should include, but is not limited to, the following: %M
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Level 2 Goal #1: Verify the Level 1 Review

r/
@)
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*Look for any missing data (gaps) not identified by the operator
*If found, investigate cause and determine method to handle data gap

*Check suggested null codes against supporting documentation
*Review the daily maximum and minimum concentrations for accuracy

*Look for constantly repeating values and/or outliers

°If errors are found, the data validator should scrutinize a larger
percentage of the data and/or return the data package to the Level 1
Reviewer for a second review
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Level 2 Goal #2: Ensure data meets QA/QC requirements

and the objectives of its intended use
What does this generally include?
*Compare data to pollutant’s MQO table

*Verify QA/QC checks were completed & performed in
accordance with QAPP/SOPs (strip chart!!

*Compare data to other QAPP/SOP requirements

*Investigate any areas of concern noted by the site
operator

*Compare concentrations to neighboring sites

*Bracket data using QA/QC check results and/or other
objective, documented evidence

R4 QA Training September 2019

Ozone Validation Template
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1) Requirement (03)

2) Frequency

3) Acceptance Criteria [

Infor: ion /Action

CRITICAL CRITERIA-OZONE

Mouitor

NA

Meets requirements listed in FRM/FEM
ignation

nwmmsnppcs@ 21

3)40CFRP)|I53&FRM/FEMMML\:\

One Point QC Check

Every 14 days

< £7.1% (percent difference) or <+1.5 ppb.
difference

Single analyzer whichever is greater App A Sec. 2.3.12. QC Check Cone range 0.005 - 0.08
ppm and 05/05/2016 Technical Note on AMTIC
Zero drift < £3 1 ppb (24 1r) 1and 2) QA Handbook Volume 2 Sec. 12.3
Zerofspan check Every 14 days <+5.1 ppb (>24br-14 day) 3) Rec ion and related to DQO
Span drifi <£7.1 %
OPERATIONAL CRITERIA -OZONE
T, 2and 3) QA Handbook Volume 2 Sec. 722
200 t0 30.0° C. (Hously ave) Generally, the 20-30.0° € range will apply but the most
Daily or restrictive operable range of the instruments in the shelter
Shelter Temperature Range (bourly valves) ‘per manufacturers specifications if desipnated | may also be used as eidance. FRM/FEM list found on
o 2 wider temperature AMTIC provides temp. range for given instrument
ERM/FEM monifor testing is required at 20-30° C range
per 40 CFR Part 5332
Shelfer Temperafure Confrol Daily (howly values) <31°C SD over 24 hours 1. 7 and 3) QA Handbook Volume 2 Sec 722
Shelfer Temperature Device Every 182 days and 2/ calendar year P 1, 2and 3) QA Handbook Volume 2 Sec. 72.2

Annual Performance
Evaluation Single analyzer

Every site every 365 days and 1/
calendar year witliin period of
moritor operation,

Percent difference of audit levels 3-10

<415
Audit levels 1&2 <+ 1.5 ppb difference or
<+ 151%

Tand 7) 40 CFR Pari 58 App A Sec 312
3) Recommendation- 3-mudif concentrations not including
zero. AMTIC guidance 21772011

AMTIC Technical Memo

Federal Audits (NPAP)

20% of sites andited in calendar

“Audif levels 1&2 < £ 1.5 ppb difference all

thar Lavals namman differmncs < + 1019

Tand 2) 40 CER Pari 58 App A Sec. 3.13
21 NPAP NaPPROP

1) 40 CFR Part 50 App D Sec 54

Cernicaonraceraficasion to o . 2and 3) Transfer Stadard Grsdance EPA-4S4/B-10-001
Standard Reference Every 365 days and Licalendar year single point difference < + 3.1%
Photomster (Level 1) Leval 2 standard (formerty called primary standard)
ymmﬂde’ARzgmsmﬁmeim
Level 2 and Greater Transfer 165 daysand 1 Standard Deviasion less than 0.005 ppm ar
rea Every calendar year o 3 Becommenaion pat of ioiiion
‘Standard Precision 3.0% whichever is greater 3 do PR bt 0 BT
Hraceriiad = Tezression dopes = L0 =003 ad o |2m1mmsfu—5mm0mdameams4m-m
t o Every 365 days and icalendar year e i
Ozone Tramster standard
(Level 3 and sreater)
== = — = TH1% or < 29 pob (whichever ater) | 1,2 ad 3) Transfer Stmrd Guidancs EPASSVB-10-
I “Afer ualification md FSD ot ibpm 237 1. 220 3) Tramster Standard Giidance EPA-SSSE-10-
Certification et = Sid. Dev. of 6 inserceps < 1.5 T
- Begmninz and end of 03 s2as0n o7 New slope =+ 0.05 of previous and. 1. 2 and 3) Transfer Standard Guidance EPA-545/B-10-
‘Recenification to higher level very 182 days and 2 calendar year RSD of i slopes <3.7% 001 recernfication test that then gets added to most recent
stundard whichevet loss cermificarion Bils

5 tests. If does nat meet acceptability

Detection (FEM/FRAMs) Noise and Lower Detectable Limits (LDL) are part of the FEMUFRM requirements. [t is recommended that monitoring orgizations perform the LDL test o
‘minimally confirm and establizh the LDL of their momitor Performing the LDL test will provide the noise information

- ) 90 CFR B 3.0 1) (deiion: & proceda)
Noise Every 355 davs and 1/ calensdar vear g:mm(mm ‘FRecommendarion- 1o can be obtained fom LOL
S R o) 3) 40 CFR Part 53,20 Tabis B-1
D DGR 5325 (i & i)
Lower detectable fmir Every 365 days and 1 calndar year 0t v g Flscommendrion
ppm (lwer range) 1)4acmmss.wmh1}1
SYSTEMATIC CRITERIA OZONE
Trandard Reporiing Tnire i da 7 (final wnis i ADS] L= L
Rounding comention for desin | iy roniimg comsamirarion dama 3 places after dectmal with digits 10 Ti#ht | comyenrion s fr avemging vabuesfor comparisen 1o
value meated FAAQS not for ndmidun) houriy values
T) 40 CFR Bant 50
= 90% vg) daily max availabie in
3 Fear Camparison oo wah i of 757 in iy ome eur. %ﬁ%x%ﬁig};@
Completeness fseasonal) o 75 a howrky merages for the Ehaur 5 af | 1) 90 CFR ani 50
e 8 hours) 2md )40 CFR.MSOAppIS« 211
[ = 75% of the M. valid & howr averages (8ol | 1) 3 CoR Bom 30 Acm  Sec. 212
Lopioe 14 -hour averages

3) 40 CFR.Part 50 App I Sec. 212 (b)




the completed Level 2 review

Sign and date the data review
report/summary to document\

Submit report/summary and
any required supporting
documentation to the
designated next-level reviewer
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°Level 3 = Another independent data reviewer (QAM)

*Goals:
1) Verify Levels 1 & 2 Reviews

*2) Ensure data meets objectives of its intended use
*3) Approve data suitability for upload to AQS

*Similar to Level 2 review, except that a smaller
percentage of data is examined

*Verify that in-house records and documentation support
the data validation decisions

°If issues are found, the QAM should review a larger
percentage of the data and/or return the package to the
Level 2 reviewer for second review
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e Level 0 = Sampler
\/le]afieli a1 @ Level 1 =Site Operator
Organization ¥ Level 2 = Data Reviewer

* Level 3 = QAM Final Review &
Approval by
Monitoring

e Level 1 = Lab Analyst Org QAM

e Level 2 = Lab Supervisor
Laboratory  FSTRPRERETNIFILY
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Data Va

Example Particu
lidation ~

ate
emplate

1'E_D s Tq
N s

I
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-ﬂ
‘4L prot®

PM: s Filter Based Local Conditions Validation Temj

Field Criteria

plate

1) Criteria (PM2.5 LC)

2) Frequency

3) Acceptable Range

Information /Action

Laborat

ory Criteria

Laboratory Activities

CRITICAL CRITERIA- PAI; s Filter Based Local Conditions

Field Activities
) - 1) 40 CER Part 58 App C Sec. 21
R wn Mzm:qu!mma.ls‘sml-mw.m FRMFEMARM | )3
ignation 3) 40 CFR Part 53 & FRM/FEM method list
Filter Holding Times
Pre-sampling all filters <30 days before sampling 1.2 and 3) 40 CFR Past 50, App. L Sec. 835
Sample Recovery all filters = Tdays 9 hours from sample end date 1.2 and 3) 40 CFR Part 50, App. L 10.10
1.2 and 3) 40 CFR Past 50 App L Sec. 3.3 and 40 CFR
o 1380-1500 mivuites, or Part 50 App N Sec. 1 for the midnight to midaight local
:,""'M"-""" P":"_';ﬂfﬂdm"f'"g all filters if valne <1360 and exceedance of NA4QSY | standard time requirement
bt midnight to midnight local standard time
See details if less than 1380 min sampled
P e FitrliTate e Sntet o e B AR T e i e
Variability in Flow Rate B e v<2% 1.2 and 3) 40 CFR Past 50, App L Sec. 7.4.3.2
) ) - every 30 days each seperated =% 4.1% of transfer standard 1.2 and 3) 40 CFR Part 50, App L. Sec 925 and
One-point Flow Rate Verification by 14 days <+ 5.1% of flow rate design value 7.43.1 and 40 CFR Part 58, Appendix A Sec. 3.2.1
ey Aﬁemnw;;ﬁmﬁmw P — 1.2 end 3) 40 CFR Part 50, App. L Sec. 926

1) Criteria (PM2.5LC) 2) Frequency 3) Acceptable Range Information /Acrion
P d from exp te above 1,2 and 3) 40 CFR Part 50 App L Sec. 8.3.6and
25C from sample remieval ro conditioning L Sec.10.13.
. S <10 days from sample end date if shipped ar See technical note on holding time requirements at :
Post-sampling Weighing all filters etk hitoecormrad e ; e
<30 days if shipped below avg ambient (or 4¢ C or
below for avg sampling temps < 4° C) from
sample end date

Filrer Visual Defect Check S Correct ype & size and for pinholes, particles or | 1,2 and 3) 40 CFR Part 50, App L Sec 102
(unexposed) o imperfrctions
Filter Conditioning Environment

Eguilibration all filters 24 hours 1,2 and 3) 40 CFR Part 50, App. L Sec.8.2.5

Temp. Range all filters 24-lir mean 20.0-23.0° € 1,2 and 3) 40 CFR Part 50, App. L Sec. 8.2.1

2 2 i
Temp. Conrrol all filters <21°CSD* 2. :,-and}) 49C_.FRP::! 50, App.L Sec. 8.2.2 5D uze is
Humidity Range 24-hr mean 30.0% - 40.0°% RH or 1,2 and 3) 40 CFR Part 50, App. L Sec. 8.2.3
all filters Within +5.0 % sampling RH bur > 20.0%RH

Humidity Conrrol ol filters <5.1 % SD* over 24 hr. :;cl and 3) 4D_Cn.FRPm 50, App.L Sec. 8.2.4SDuzeis

Prefposr Sempling RH all filters difference in 24-hr means <+ 5.1% RH 1, 2 and 3) 40 CFR Part 50, App. L Sec. 8.3.3

Balance all filters located in filter condirioning environment 1, 2 and 3) 40 CFR Part 50, App. L Sec. 8.3.2

Microbalance Auto-Calibration

Prior ro each weighing session

Manufacturer's specification

1) 40 CFR Part 50, App. L, Sec. 8.1

2) 40 CFR Part 50, App. L, Sec. 8.1 and Method 2.12
Sec. 10.6

3INA

Individnal Flow Rates every 24 hours of op no flow rate excursions > +5% for > 5 win. ¥ | 1.2and 3) 40 CFR Part 50, App. L Sec. 743.1
i > 5% C lasting longer than 30 min | 1,2 and 3) 40 CFR Part 50, App. L Sec. 74.11.4.
Filter Temp Sensor every 24 hours of op o excursions of o donier S 26 mit ) Arp
Before each flaw rate 1) 40 CFR Part S0 App L Sec. 74.6.1
verification/calibration and . 2) 40 CFR Part 50 App L Sec. 9.2.3 and Method 2-12

External Leak Check before and after PMa s < 80.1 mL/min (see comment #1) Sec. 743

i 3) 40 CFR Part 50, App. L. Sec. 74.6.1

1) 40 CFR Part 50, App. L, Sec. 7.4.62

Internal Leak Check If failure of external leak check < 80.1 mLimin 2) Method 2-12, Sec. 7.4.4

3) 40 CFR Part 50, App. L Sec. 7462
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The monitoring organization is responsible for
final validation of data, including data obtained
from contract laboratories
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In The Lab

*Each method will have differ.ent .
QA/QC requirements that will nee
to be reviewed.

' nsible for
*Analyst will be respo |
verifying laboratory batch session
results

*Lab supervisor will ensure thec
acceptability of the analyses, Q e
checks, and the completeness o
data

*Final review and release to client by
laboratory QAM

R4 QA Training September 2019

PRE/POST:

Analyst:
Balance ID:
100 mg:
200 mg:
LAB BLANK

Fiter D
100mg
200 mg
T0591508
T0591513
T0591514
0591515
0591515
T0591517
T0591518
T0591519
0591520
T0591524
T059152;
T0591524
T0591533
T0591534
T0591535
T0591534
T0591543
T0591544
T059159,
T059150g
100 mg

POST

Acme Analyst
A

99.994
199.999

Filter Type
MR
MR
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
L8
BD
MR

Humidity: Temperature

24hAvg: 328 24hAvg
Minimum: 31 Minimum
Maximum: 35.1 Maximum

Weight Date/Time Difference
99.992 09/06/201 -0.002 A

-0.001 Accept

189.998 09/06/201
145.359 09/06/2011 08:02
148.008 09/06/2011 08:03
145199 09/06/2011 08:04
146.478 09/06/2011 08:05
149.303 09/06/2011 0g:0g
148.247 09/06/2011 0.7
150.981 09/06/2011 0g.0g
148.009 09/06/2011 08:09
148 984 09/06/2011 08:1p

151,267 09, /2011 08:12
147.334 /2011 08:13
149,41 /2011 08:14
1“;'5515 /2011 08:15
150:552 2011 08:16
o /2011 08:17
151 100 2011 08:18
e 011 08:19
145,34 : 2((:1 0.001
99,

Acc/Rej

MR

LB
BD

Batch ID Lab Blanks
T0591501

A
A
A
A
A
A

A

> > >

b 2
P> 2> P> >> P> > > >

Mass reference

Lab Blank
Batch Duplicate

Weight
14831

Example
PM2.5 Weigh
Session

Data Sheet




In The Field — Monitoring Organization M

LEVEL 0 DATA REVIEW LEVEL 1 DATA REVIEW
*Some models of PM samplers contain data Site operators are responsible for pre- and post-sample
loggers that are pre-programmed to identify collection activities, including verifying specific
exceedances of critical performance instrument and atmospheric conditions

specifications or other outliers

: Visual inspection of sample media
* Examples: Flow rate and temperature excursions

_ , Visual inspection of sampler and station conditions
*Some samplers will also throw status flags in

the event of certain mechanical failures Download and review of all data collected by the

. - sampler to look for errors
*Capabilities are model-specific.

o Documentation of all activities and observations which
*Less sophisticated PM samplers do not have impact sample integrity

these capabilities. .
Can recommend sample be “void” based on data
review or known issues (e.g., damaged sample)
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Level 2 Data Review (Field)

Should include, but is not limited to: - Sampler Maintenance

- Verification of all flow rate verifications * Perform when required?

* Completed on time? *  Sampler performance specifications checked

L o before & after maintenance?
* Within acceptance criteria (transfer standard

and design flow rate)? * Field Equipment Repairs Noted? If so,

determine:
*  What was the issue?
*  Were sensors recalibrated?
* QCcheck prior to field use?

* Verification of performance audit results
* Completed on time?

* NIST-traceable, Independent equipment?
*  Within specification (transfer standard and

design flow rate)? * Exceptional Events
. ° [ . ?
. Results of field blanks Unu.sually hlgh concentrations:
- Within acceptance limits? * Regional review of data results

. - ion?
* Any trends? Control charts recommended Supporting documentation:
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* Levels 2 and 3 review at the monitoring organization
should include a review of the lab data package to
ensure all method requirements and pollutant-specific
critical criteria elements were met

*  Monitoring Organization should establish agreement
with the laboratory to provide specific QC data from the
analytical batches in data packages, in addition to
sample results (e.g., masses or pug/filter concentrations)

* Copies of all chain-of-custody forms should also be
maintained by the monitoring organization
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Example Level 2 Data Review Procedure for PM, .

Scenario:
PQAO-operated Gravimetric Laboratory, with a

Concentration Query Generated by Lab Analyst —
from in-house database for QA Review

080ct20100:00  T0566615 13425 5.4.@ 13:30 10/8

aouaoroooomosssmassmane: g1 olibad 1214-[c0 ANT

Query provides site ID, filter type (e.g., sample

e ———— mamsaza w010 guclibal 1241400 dng-
filter, field blank, trip blank), sample date, T —

‘ : - et URESEEber GESEE
concentration, mass difference, and pertinent e e e
comments by the site operator and lab analyst SR RS
Query contains results from all sites for one —

calendar month
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0 G‘
L

Example: ‘-
Monthly PM, . Data Review "'%

4L pro?

¥ agenct

v" Highlight the maximum concentration and one random concentration from each site
v" Manually calculate concentrations using lab and field data to ensure computations are correct
v Review all field/lab critical criteria and supporting documentation to ensure samples are valid and
meets method requirements
v" Highlight all field blanks results
v" Verify concentrations on a percentage of blanks & note if any exceed 30 pg
v" Review results between all collocated data pairs
V' If pair exceeds acceptance limits, investigate why
v" Highlight any sample concentrations less than 2 ug/m3
v" If observed, review operator notes & compare concentrations from site to site

79
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Example:
PM,, . Data Review, Continued

Supporting documentation to review to inform this process:
v Documentation from lab analyst that may cause samples to be questionable or void

v Documentation by site operator for pertinent notes/commentary that may cause
samples questionable or void. Includes, but is not limited to:

v Chain-of-custody forms
v Logbook documentation
v" QC check, calibration, and/or maintenance forms

v" Spot-check a percentage of sampler filter and interval data files for anomalies, in
order to confirm Level 1 review

v" Bracket data using results of QA/QC checks!
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v W X Y £ AL AB AC
Sample Date -r
& Sample %
Retrieval Tare |Exposed Sampler '-lwl
Sample Sample Difference Mass Mass |Net Mass | Runtime | Sampler <
Date Retrieval Date (hrs) {mg) {(mg) (mg) {min) cv @'E'
07/02/2019 07/03/2019 09:35 9.58 378.7491 379.0030 0.2539 1440 0.60 ‘1!}-.4 L PHDTE'C:R
07/08/2019 07/11/2019 11:00 59.00 377.2786 377.6087 0.3301 1434 0.60
07/14/2019 07/19/2019 12:15 108.25 372.388B8 372.6070 0.2182 1440 0.50
07/20/2019 07/25/2019 11:30 107.50 373.6867 373.8090 0.1229 1440 0.20
07/26/2019 08/02/2019 11: : : 1440 0.40
07/21/201 019 11:30 374.6224 374.6293 0.0069
07/1 372.2163 372.2177
07/0 364.2075 364.5390
07/05/2019 106.200 372.2730 372.8705 .
07/08/2019 07/10/2019 10:12 2. 20T RS R0y 0.4/09 1440 0.20
07/11/2019 07/16/2019 10:40 106.67 373.9615 374.1595 0.1980 1440 0.40
07/14/2019 07/16/2019 10:40 34.67 376.8520 377.0150 0.1630 1440 0.30
07/17/2019 07/19/2019 09:35 33.58 375.1158 3754079 0.2921 1440 0.40
07/20/2019 07/25/2019 09:15 105.25 372.6438 372.7577 0.1139 1440 0.30
07/23/2019 07/25/2019 09:15 33.25 374.4757 374.6081 0.1324 1440 0.50
07/26/2019 07/31/2019 10:42 106.70 3751719 3754295 02576 1440 0.20
07/29/2019 07/31/20 34.70 372.7959 3729854 0.1895 1440
07/24/2019 0 377.0433 377.043% 0.0002
07/19/2019 374.6209 374.6249 0.0040
IR0 2281 IR0 KRAAR NNN2Is
ixposedLabConditions | = [4] '7—4|
o= M -—8
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R R LIRS L RS L lelelilelelelelggielelelelal il ele s

:Concentration::::! Sample Sample ::iiooiiiiMass: oo

Filter coiisppgim3)iii: Period  Volume :iTFare:::imross:Net::
Date D GEEHEERIEEE (hemin)  (m3) Gi{ma)iiliimd);5{mg) Flag Comments
04/03/19 T8519312 10.2 24-00 240 3746194 374 8656 0.2462
04/09/19 TB8519316 3.5 24:00 240 3664344 3665200 0.0856
04/15/19 TB8519325 6.4 24:00 240 3743427 374 4986 0.1559
04/21/19 T8519326 9.3 24-00 240 3634693 363.5969 01276
0472719 T8519321 7.2 24-00 240 3751395 3753128 01733 KT
05/03/19 T8519330 7.2 2349 239 3661036 368.2772 01736 Pl
05/09/19 TB519340 7.2 24:00 240  370.8835 371.0576 0.1741
05/15/19 T8519341 10.8 24:00 240 3701730 370.4328 0.2598
05/21/19 T8519342 7.9 2359 240 3657366 3659289 0.1903
05/27/19 T8519351 11.0 24-00 240 3734761 373.7415 0.2654
06/02/19 T8519353 14.8 24-00 240 364 2672 3b4 6246 0.3574
06/08/19 T8519360 5.9 24:00 240  370.1430 370.2869 0.1439
06/14/19 T8519361 8.5 24:00 240  370.3265 370.5323 0.2058
06/20/19 T8519371 10.7 24-00 240  370.0958 3703527 0.2569
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Part 4: Data Handling
Qualification Concepts




1D ST,
N

Data Usability s

*QAPP/SOPs will not be able to cover every unique situation
or circumstance data reviewers may encounter, but should
be detailed enough to guide the data reviewer’s decision-

making process

*Data Validation SOP should contain specific procedures and
criteria to judge data against, as well as rules on coding and

flagging

A
0
¥ agenct
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Null Data Codes :

* Invalidate data EZ:M
AQS Data Reporting *Impact data completeness ,

%y l='|=n:.l"f'E'c"ﬂ
Qualifier Codes
* Data does not meet a particular criterion,
but has been determined to be valid

* Does not impact completeness

r/
@)
¥ agenct

Informational Flags (“1” series)
* Related to external environmental conditions

Request for Exclusion Flags (“r” series)
* Formal request for data exclusion under the
Exceptional Events Rule

85
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Critical Criteria
* Invalidate with AQS null code

*Or apply AQS QA Qualifier Flag “1”, or
“1V” if compelling evidence exists

Operational Criteria
* Apply “2” QA Qualifier Flag

Systematic Criteria

*Apply “3” or other more
representative QA Qualifier
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Data Flagging

v Qualifier flags caution data users, but do not invalidate data

v"Increases transparency, when needed
v"AQS allows up to 10 qualifier codes per data point
v Warning: If a data point requires multiple flags because of

multiple deviations, a null value code may be needed!
v Allows for more data to be used to calculate a design value

v Helps ensure data is legally defensible
v Supports exceptional events demonstrations and modeling

87

R4 QA Training September 2019



185|145 28150121 |60:08|7.250 | |LB|NS|4] |

Are these 105 |145|20150124|80:00|13.5 2|LB|NS|4]|

185|145| 201568127 |60:80|12. 2|LB|NS| 4]
185|145| 208150130 |00:00|6.353 |LB|NS|4]

samples 105|145 ] 20156202 [08:00 5. IS | LB |4

. 1085 | 145| 201568205 | @@ : 00| 18 1)2]|4]6]

I"eally VJd | |d ? 105|145 | 28150208 | 00: 00| 14.
105|145|20156211|00:00|14.
105|145|20156214|00:00|14.
105|145|20150217 | @@:ee|19|.
105]145|20156301|00: 00|21
105]145|20150304|00:008|9.
105]145]20150307|00:00|9.4\6|
105]145|20150316|00:008|9.33Y|
105]145]20150313|00:008|6.916
105]145]20150316|00:00|6.333|
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Templates are meant to be applied to
small data sets
(single values or a few weeks of information)

AQS QA qualifier flag of “1” is not intended
for widespread, common use

89
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Data Bracketing

When QC checks exceed acceptance
limits, data should be invalidated back to
the last passing QC check

Similarly, data should be invalidated
forward until the next passing QC check
or calibration
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The AQS AMP 350 Report Tells a Story

What malfunctioned?
Code change? Where is maintenance & recalibration?

HOUR
DAY oeon o106

2a68  axog 2300 opg CUACIMDE
1.8 2.4 3.0 24 11.0

aon

0300 G400 0500 D600 0700 oaon tang 1000 11on 1zo0 1300 L4040 1500 1604 1ThG 1800

(=]

1 5.3 1.8 3.2 3.2 2.1 2.3 3.4 7.1 5.6 2.9 z.9 2.1 3.2 5.7 B.1 11.0 a.7 g .2

2 4.7 4.1 4.1 E. 5.2 2.8 . 1.3 2.0 2.9 1.2 1.9 1.0 .9 -7 -7 .7 g .& .5 .B .8 1.0 24 5.5
3 1.5 .9 T .17 N} LB 1.0 1.0 .7 .7 1.3 1.1 rL.9 J 1 - .5 -4 .8 24 1.9
a 1.8 .7 B - 4 4 4 -4 .8 2.8 3.8 a.9 8.6 . -] 5 .4 -1 L4 24 B.&
E 2.6 1.0 .7 .6 .8 8 .7 .7 8 1.1 1.4 2.7 BF f A AN AN RH AR i) 1z 2.7
& RN BH RN AN AR AN B Rb N Az RH BL AN Al RBE kR RE RH a

T B BN kA AN EH AN BH Eh BA BR RN BC iy iy B BN RN vy RH a

[ AN N pig AH iy RS AN i) kg BA BC EC AN pby AN A M iy R AN o

& BN RN BN AR AY Ay AN A R AS RS RE RS RE RS AS AE hZ hE AS hE o

i AS RE AS RS A3 RS 5] AS RS L] A5 AE RE RS ns A3 RS RE AE AS AS ']

11 RE RE A8 hs AE hs hs L] s ] - - s S hs As RS RS A8 ]

12 RS RS RE BB RS AS A AS RS A kS RS RS AS AS RS bE RS RS RS RS o

13 hE A8 AE e A8 A AE hE RE A AE N -T -3 -2 -k -4 o3 o3 W3 -] -4 Il 1.0
14 4.3 1.6 1.0 1.2 1.5 1.3 1.3 1.2 1.4 1.8 2.3 2.4 2.1 2.4 2.0 1.8 1.6 1.4 1.8 2.4 1.3 3.5 2.3 1.4 24 4.3
15 & .4 1.7 1.8 1.2 1.2 B .5 - 2.3 a.3 4. 1.7 B.5 13.z2 12.5 10.1 B.1 8.3 5.7 2,1 .8 .5 4 A 24 13.2
18 4.6 1.4 .7 N ] .5 .4 -E .5 -k 1.0 i.% B.5 B.a 6.2 5.3 a.9 17.86 1.7 [ 2.8 1.8 1.7 2.0 2.2 24 21.7
17 4.0 1.5 -8 .8 LB T sB - - 2.8 4.7 4.1 1.7 3.3 3.1 .8 2.4 1.% 1.5 1.2 1.2 1.1 1.1 1.0 24 4.7
ig 3.6 1.8 1.5 1.1 -6 =8 .8 5 .a 2.1 3.9 5.3 12.9 6.8 .7 5.7 8.5 5.5 3.1 1.8 1.1 -5 4 .3 24 12.9
19 3.7 1.1 T .7 T 3 -E 8 .7 1.8 1.4 7.0 EF 10,9 .7 4.0 3.3 ] 2.9 Z.B 2.3 2.1 1.7 1.€ 23 10,49
0 3.4 2.5 1.8 1.6 1.9 .7 .6 1.2 £ N 6.5 3.2 a.7 T.3 a.n 6.1 5.0 5.4 E.0 5B 4.5 4.8 3.1 24 5.2
21 3.8 1.8 1.4 .5 -a 1.3 1.0 3 1.4 1.6 1.4 4.7 7.8 10.7 &.6 5.1 4.2 x.5 1.3 1.7 1.2 . 5 .5 4 10.7
23 I 1.2 A -7 -a _d _5 .5 _T LB 1.0 T4 28 & 16.1 4.2 4.3 2% 1.5 1.3 1.3 1.8 1.2 4.0 .8 24 28.6
23 4.1 4.7 14,5 13.1 B.0 .8 2.0 1.0 -3 | -2 -1 - +1 .1 -4 -1 .4 0 .0 o ol 1 N 24 13.1
24 1.5 .5 .3 -1 .0 - L2 i} =] -8 -4 .3 -4 .1 1 -1 ] . 0 0 [} A [+] N Z4 1.5

Data should be coded in a manner that most accurately represents what happened
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After AQS Upload — Next Steps W

’4( prot®’

As a best practice, AQS Reports should be  Manually generated data (such as QA/QC
generated after AQS upload in order to data) should be peer-reviewed for

spot-check that data entry was successful typographical errors or any oversights
and complete

Data quality issues can span AQS
AMP 350 — Raw Data Report

reporting schedules. Data modifications

AMP 251 — QA Raw Assessment Report can occur after data has been uploaded to
, a AQS.
— Data assessments can be performed by
s AQS, through generating various reports.
e | Results of assessments may also reveal
L issues that require investigation and
e e e e potential modification of data in AQS.
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Part 5:
Examples and Exercises




AQS DATA CODING EXERCISE

DESCRIPTION:

Site technician takes an ozone analyzer off-
line and performs a one-point QC check

POSSIBLE CODE/FLAGS:

BD: AY: BF:
Auto Calibration QC Control Points Precision/Zero/Span
(zero/span)
AC: AX:
QC Audit Precision Check
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AQS DATA FLAGGING EXERCISE

DESCRIPTION:

Audit team performs a semi-annual flow check
on a PM, . FEM BAM1020

POSSIBLE CODE/FLAGS:

BC: AT: BL:
Multi-Point Calibration QA Audit
Calibration

BM: AM:
Accuracy Check Miscellaneous Void
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AQS DATA CODING EXERCISE

DESCRIPTION:

During a filter weighing session, the lab technician
discovers that there is a fingerprint on the filter.

POSSIBLE CODE/FLAGS:

Al: AQ: AR:
Filter Damage Collection Error Lab Error

BJ: Fl:
Operator Error Filter Inspection Flag
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AQS DATA CODING EXERCISE

DESCRIPTION:

A PM,, BAM-1020 measures an hourly concentration of 985 pg/m3 for 2 hours.
The preceding and following hourly averages were 675 and 700 pug/m3, respectively.

POSSIBLE CODE/FLAGS:

DA: DL: AV:
Aberrant Data Detection Limit Power Failure
Analysis
EH: 5:

Exceeds Upper Limit Outlier
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AQS DATA CODING EXERCISE

DESCRIPTION:

A data reviewer observes a concentration of 0.168 ppm during the 0700 hour for the
NCore ozone monitor. The logbook contains a notation of “site visit, rainy”, with no

additional information. The minute data for the monitor shows the ozone trace with
level stair-steps at zero and two span concentrations.

POSSIBLE CODE/FLAGS:

AB:
Technician
Unavailable
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BD:
Auto Calibration

6:
QAPP Issue

BF:
Precision, Zero, Span

No codes / flags —
Valid concentration




AQS DATA CODING EXERCISE

DESCRIPTION:

An ozone probe is within 10 meters of a tree dripline.

POSSIBLE CODE/FLAGS:

3:
Field Issue

R4 QA Training September 2019

SX:
Does Not Meet Siting
Criteria

SC:
Sampler
Contamination

QX:
Does Not Meet QC
Criteria

AM:
Miscellaneous void




AQS DATA CODING EXERCISE

DESCRIPTION:

Internal auditor determined that the agency’s QAPP had not been revised in 6 years
since its last EPA-approval. Contents within the QAPP did not meet current regulatory
requirements or accurately reflect the agency’s processes.

POSSIBLE CODE/FLAGS:

1:
Deviation from 2: AM:
CFR/Critical Criteria Operational Deviation Miscellaneous void
Requirement

6: No codes or flags:
QAPP Issue Valid data
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AQS DATA CODING EXERCISE

DESCRIPTION:

SOP calls for a quarterly ozone calibrations. Site operator
performs the multi-point verification and all points pass,
so no adjustment is needed.

POSSIBLE CODE/FLAGS:

BC:
.. BD: QV:
Multi-point . : . :
, , Auto-Calibration Quality Control Multi-
Calibration ) e L
Point Verification

BL: AZ:
QA Audit QC Audit
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AQS DATA CODING EXERCISE

DESCRIPTION:

Agency begins monitoring for source-oriented lead (Pb). A
QAPP is developed, but the agency does not write an SOP for
operating the Pb sampler.

POSSIBLE CODE/FLAGS:

1:
Deviation for 3: 6:
CFR/Critical Field Issue QAPP Issue
Requirement

AS:
Poor Quality
Assurance Results
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No codes/flags:
Valid Data




AQS DATA CODING EXERCISE

DESCRIPTION:

Agency’s SOP requires PM2.5 filter-based samples to be retrieved within 96 hours of sample
end-time. EPA’s data validation templates allow for 177 hours. Documentation on a sample’s
chain-of-custody shows the site operator picked the sample up ~148 hours after sample end-

time.

POSSIBLE CODE/FLAGS:

1: HT: 6:
Deviation for Sample pick-up hold QAPP Issue
CFR/Critical time exceeded
Requirement

No codes/flags:

TS: Valid Data
Holding Time

e
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AQS DATA CODING EXERCISE

DESCRIPTION:

Agency’s QAPP requires PM2.5 filter-based samples to be retrieved within
177 hours of sample end-time. Documentation on a sample’s chain-of-
custody shows the site operator picked the sample up ~180 hours after
sample end-time.

POSSIBLE CODE/FLAGS:

1: HT: 6:
Deviation for Sample pick-up hold QAPP Issue
CFR/Critical time exceeded
Requirement

No codes/flags:

TS: Valid Data
Holding Time
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AQS DATA CODING EXERCISE

DESCRIPTION:

A site operator performs maintenance/repair on an analyzer prior to a calibration. The
maintenance/repair took ~40 minutes of the hour, with the calibration procedure starting
immediately thereafter. The hour should be coded:

POSSIBLE CODE/FLAGS:

BA: BC: AT:
Maintenance / Mu.ltl—pc.)mt Calibration
: : calibration
Routine Repairs
AL:
AM: Voided by Operator
Miscellaneous Void
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AQS DATA CODING EXERCISE

DESCRIPTION:

A PM2.5 FRM sampler collects 720 minutes of data. The lab
analyst weighed the filter from this sample run. The
concentration was 52 ug/m3.

POSSIBLE CODE/FLAGS:

AG:
Sample Time Out of AH: Al:
P Limi Sample Flow Rate Out Insufficient Data,
ImIts .
of Limits Cannot Calculate
1:
Critical Criterion Not . AM: .
Met Miscellaneous void
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AQS DATA CODING EXERCISE

DESCRIPTION:

Site operator does not lock the door to the
monitoring site and leaves a sandwich on top of an
ozone analyzer. A bear enters the site and destroys

everything.

POSSIBLE CODE/FLAGS:

AW: AP: BJ:
Wildlife Damage Vandalism Operator Error
BK: 6
Site Computer/Data QAPP Issue

Logger Down
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Code / Flag Recommendations

* Always code missing data

* Apply null codes for scheduled, but missed, filter-
based samples

* Use descriptive qualifier codes or informational
flags that best fit the scenario

* Limit use of Miscellaneous Void (AM) null data
code — or, define specific applications of the code
in your Data Validation SOP

* Apply codes / flags CONSISTENTLY

* Rationale for data code/flags should be supported
by the appropriate DOCUMENTATION
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Compelling Evidence - Example

REDORT FOR: NOVEMEER 2017
o Met One BAM- 1020 Mass M Beta Attenuation

DAY 0000 0100 0200 0300 0400  o0s00  oeoo o700 osoo o ASsessDate  AssessHow Monitor How % Diff
1 18.01 €01 18.01 8.01 7.01 8.01 9.01 45.01 16.01 ¢ 27-09% OF 16.39 16.7 19
2 12.01 9.01 11.01 9.01 6.01 5.01 15.01 15.01 9.0 1 &
3 501 5.01 2.01 2.01 5.01 5.01 6.01 32.01 25.01 ¢ 2017-10-12 16.54 16.7 -14
4 8B.01 10.01 7.01 7.01 4.01 1.01 6.01 12.01 16.0 1 21 2017- 11- 13 15 63 16.7 A A
5 8.01 6.01 10.01 6.01 5.01 7.01 6.01 B8.01 6£.01 4
6 3.01 601 501 4,01 6.01 4,01 3.01 2.01 1.01 2 2017-11-16 16.72 16.7 - 0.1
7 2.01 1.01 1.01 3.01 3.01 5.01 €01 7.01 4.01 2017- 12- 11 16.74 16.7 -02
B 3.0 1 3.0 1 2.0 1 3.0 1 5.0 1 3.0 1 2.0 1 2.01 2.0 1 2.0 1 £.0 1 2.0 L L.u L L.v L1 4.0 L
3 .01 1.01 1.01 1l.01 .01 2.01 2.01 401 401 1.01 2.01 2.01 2.01 2.01 .01
10 .01 301 401 201 .01 1.01 1.01 1.01 .01 -1.01 8.01 &£.01 1.01 01 2.01
11 5.01 501 7.01 4.01 2.01 4.01 3.01 2.01 3.01 3.01 10.01 5.01 2.01 4.01 4.01
12 16.0 1 10.01 10.01 6.01 3.01 4.01 3.01 2.01 1.01 1.01 1.01 .01 1.01 4.01 €.01
13 5.01 3.01 501 2.01 -1.01 .01 1.01 12.01 6£.0 1 AX AT BA BA BA BA
14 BA BA BA BA BA BA BA BA BA BA BA BA BA BA BA
15 BA BA BA BA BA BA BA BA BA BA BA BA BA BA BA
16 BA BA BA BA BA BA BA BA BA BA BA BA AX AX 3.0
17 7.0 7.0 7. 3. 5.0 8.0 14.0 21.0 22.0 8.0 6. 2. 1.0 3.0
1 £ in A N "!I e ] b I ] TN N ) A n A N A N 1 T N T N
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Compelling Evidence - Example

Flow check failed 11/13/17 at 6.8%

Instrument installed June 17, 2017

1.
2.
3. Flow audit passed August 13, 2017
4. Flow checks passed June — October
5.

Intermittent temperature issue
found during failed flow check

How should the data be qualified?
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Compelling Evidence - Example

More Information:

1. Intermittent temperature issue
apparent in the meta data since

instrument installation Does the Meta Data Change the

2. Temperature inaccuracy variable Validation Decision?
but could be up to 10°C, when
malfunctioning

3. Multiple malfunctions in most
hours
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Weight of Evidence — Example 1 3@

*Auditor reviews certification record for agency’s local primary flow standard
* Vendor certificate show’s low flow cell arrived “out of tolerance” at -7%

difference
* This cell is used to calibrate the dilution mass flow controllers (MFCs) in

agency’s gas dilution calibrators
* The agency had not performed any pre/post checks prior to shipment to the

vendor
*A review of in-house certification records shows a dilution MFC in a site calibrator

was biased -7%
*Records review also shows an SO, analyzer was calibrated (adjusted) using this

calibrator with the negative bias
*An NPAP audit of this SO, analyzer fails

112
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Weight of Evidence — Example 1A

*Auditor reviews certification record for agency’s local primary flow standard
* Vendor certificate show’s low flow cell arrived “out of tolerance” at -7%

difference
* This cell is used to calibrate the dilution mass flow controllers (MFCs) in

agency’s gas dilution calibrators
* The agency had not performed any pre/post checks prior to shipment to

the vendor

*A review of in-house verification records during this time period shows the
dilution MFC in an audit calibrator was biased -7%

113
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Weight of Evidence — Example 2

*Agency brings its Level 2 bench standard to EPA for annual certification at

the end of the ozone season
* The standard was not adjusted or modified in any manner prior to arrival

at the EPA lab
* The agency’s Level 2 is used to certify both field and audit standards

*The Level 2 standard does not pass its certification against the SRP
* The standard is ~6% off

*Recent NPAP ozone audits at several of the agency’s ozone sites have
vielded poor to failing audits

114
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Weight of Evidence — Example 2A

*Agency brings its Level 2 bench standard to EPA for annual certification at
the beginning of ozone season

* The standard was not adjusted or modified in any manner prior to
arrival at the EPA lab

* The agency’s Level 2 is used to certify both field and audit standards

*The Level 2 standard does not pass its certification against the SRP
* The standard is ~6% off
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Weight of Evidence — Example 3

*Internal auditor observes a PM2.5 flow check reported to AQS on November 18 at
4.5% difference (d)

*Site operator uses no QA/QC forms in the field, but records all data in a ledger
logbook by hand

*Site operator’s manual calculation of the flow check results was 2%d

*Flow rate verifications checks are performed once per month
* Previous passing check was October 23 at 3.7%d

* Next passing check is December 30 at 1.6%d
*Semi-annual flow audit performed on December 21 with results of 3.9%

*Logbook shows a flow rate calibration following the December 21 audit

116
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Weight of Evidence — Example 4

-Critical, operational, and systematic criteria °Findings include:

met for organization’s PM, ; samples forall ~ + Aged microbalance has no known calibration
field parameters or certification (traceability) documentation
*TSA conducted on organization’s recently * Balance is found to not be properly
relocated in-house PM2.5 gravimetric grounded

laboratory * Laboratory blanks (QC samples) are out of

specification (acceptance criterion = 15ug;

*Audit occurs within 2 months of start-up, in blank results range from 98ug to -477 ug)

order to ensure the new set-up is in good

order * Field blanks (QC samples) are also

significantly out of specification
*TSA finds multiple non-conformances, all of

, , . , > 9T * Newly purchased RH/temperature
which are considered “operational criteria

datalogger doesn’t meet accuracy
specifications
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For toxics, NATTS, and upcoming PAMS....

Audit conducted identified the following issues:

*The laboratory was operating without a QAPP

*Each lab analyst was implementing a different version of a draft SOP
*Laboratory calibration standards were expired

*Laboratory calibration procedures did not adhere to the requirements of TO-15
*Analytical data did not undergo independent review before release to the client
*There no documentation to verify completion of required QA/QC checks of the

toxics field sampling equipment
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Summary M«

Site operators and QA staff are both intimately involved in

the data review process
*Good documentation is vital!

Data handling should involve multiple levels of review

There is a significant difference between data verification
and validation procedures

Know your QAPP and SOP requirements!

Utilize the Data Validation Templates in the QA Handbook

7
0
¥ agenct
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Questions?
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