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Some Definitions

e Verification —is the process for evaluating the
completeness, correctness, and
conformance/compliance of a specific data set
against the method, procedural, or contractual
specifications. It essentially evaluates
performance against pre-determined
specifications, for example, in an analytical
method, or a software or hardware operations
system.

Validation — is an analyte- and sample-specific
process that extends the evaluation of data beyond
method, procedure, or contractual compliance to
determine the quality of a specific data set relative to
the end use. It focuses on the project’s
specifications or needs, designed to meet the needs
of the decision makers/data users and should note
potentially unacceptable departures from the QA
Project Plan. The potential effects of the deviation
will be evaluated during the data quality assessment.
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Process Design
 Validation and Verification are part of a
process

— It should be performed at many different
points

— It should be performed by qualified staff
— It is the responsibility of OA and OC
— There are 4 levels of validated data

— Verification takes place early in process
— Validation takes place later in the process
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The Process
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Levels of Validation

e Level O

—Essentially raw data obtained from the DAS,

» Data have been reduced, but are unedited and un-
reviewed, nor adjusted.

e Level 1
—Checks are performed by DAS software
* screening programs

* Qualitative checks are performed by field staff
* Quality control flags are assigned
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Levels of Validation

e Level 2

— Comparisons with independent data sets, such as
meteorological and ambient pollution data

— Utilize database screening tools, SAS or SQL
e Level 3

— Detailed analysis and final screening

— Validate so there are no inconsistencies among the related
data

— Graphics programs used examine the overall consistency

If you have met data use it to validate your pollution
datal!!!




& E PA ihiiei eeion Ambient Air Quality System Training

gency

QA Strategy Workgroup

Step 1: Visual Inspection
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Step 1: Visual Inspection
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Step 1: Visual Inspection
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Step 2: DAS Data Verification
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Step 2. DAS Data Verification

* A few techniques
— Did the value exceed the preset maximum limit?
— Did the value exceed the preset minimum limit?
— Did the value exceed a defined rate of change?
* Fall time or rise time

— Does the data need to have a percentage of valid
readings to be considered valid?

— DAS will flag any data if exceeds your limits!

— This is performed as data are collected and is
automated, how cool is that!
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Step 3: Manual Review
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Time NO (ppb) NOy (ppb) | NO2 03 (ppb) 2m Temp | RH (%)

00:00 AM 1.53 5.86 2.01 33.8 21 53
1:00:00 AM 1.34 4.88 1.8 35.2 13 55
2:00:00 AM 1.28 4.45 151 37.8 0.8 52
3:00:00 AM 6.32 3.15 -32.73 38.3 0.4 51
4:00:00 AM 117 4.14 1.9 335 -1.1 62
5:00:00 AM 1.66 4.79 1.54 31.4 -1.7 66
6:00:00 AM 1.47 4.55 151 32.2 -1.4 61
7:00:00 AM 1.76 5.42 2.37 315 -1.7 59
8:00:00 AM 2.86 6.85 1.96 32.3 -0.9 51
9:00:00 AM 2.12 4.01 -0.93 38.1 1 39
10:00:00 AM 2.03 3.62 -1.56 40.6 2.7 33
11:00:00 AM 1.83 3.26 -1.75 42.8 4.2 29
12:00:00 PM 1.83 3.22 -1.84 44 5.7 27
13:00:00 PM 1.59 3.45 -1.04 45 6.8 28
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Step 4. Graphic Analysis
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Step 4. Graphic Analysis
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Step 4. Graphic Analysis
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Step 4: Graphic Analvsis
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Step 6. Data Base Screening

Level of Data
‘ Lewel 0 ‘ ‘ Tewel 1 ‘ Level 2
Data Flow
Central
Instrument or On Site Diétahings Central
Sensor Da3 -_ Computer | == (i) e | Datahase
(final)
1 I'd / hY
i DAS Data Mamal (raghi
Inspection Vesfication Review Analysis H
Type of Test

10



& E PA ihiiei eeion Ambient Air Quality System Training

gency

QA Strategy Workgroup

Step 6: Data Base Screening

» A few techniques
— Does O3 rise when NO is dropping?
— Are NO/NO2 high in morning and evening?
— Are there any negative values?

— Does O3 correspond to high/rising Temp or Solar
Rad?

— Did the Station temp exceed 30° C?

— Does precipitation correspond to low Ozone, SO2,
CO or NOy?
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Step 7: Final Evaluation
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Step 7: Final Evaluation

 Validation tables
— State the MQOs of your
system
— Give you a reference to the
needs of the data users
— Three different types:
e Critical
» Operational
» Systematic

23
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SO2 - Span Drift (at 90 ppb) - EPA Burdens Creek
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Step 7. Final Evaluation

Qzone Validation Template
Requirement T Frequency T 0y Criteria T fom [Action
CRITICAL CRITERIA-Ozone
One Fomt QT Check T Twesks =T (petcer ciTETenre) TOT -0 10 ppe
Simgle analyzer Ralative to routine concentations
40 CFR. Pa: 53 App A Sec 3.2
Lero/span check T2 weeks drift = = 2% of fall scale

Spen difi < = 15

OPERATIONAL CRITERIA - Ozone

Shelter T fure
Temperanye gz

Daily

T0to 30 C_ (Hourly ave)
g

Generally the 20-30 *  ran=e wall apply
but the most reswictive operable 1ange of

(howrly walues) zer ioms if in the shelter mav also be
to a weder used 23 smdmce
“Smparsiie Comidl il (houly valkies) = 2" C 5D over 24 howrs
Smperanie Device CEeck Tyear = T°C of standard
Tpolnt GC Talcled anmally a5d 35 WL CV=7% %% Confidence LI of coetficlent of
checks) appropriate for design value variation 40 CFR Part 58.App & sec 412
estimates

Bias (usimg 1-peint QC checks) | Calcubredarmally andas 95%CLzE = 7%

aporopriate for desizm value
estimares

95%; Confidence Limit of absoluss bizs
estomate. 40 CFR Pant 52 App Asec 413

“Annual Performance

Evaluation

=3 Frvery sits Uyess 25 % of sites | PEVCEDE Bfference of each andi vel = T =3
N b 15% includmg zero. 40 CFR Part 58 App A sec
ey LET!
Ty QA el T3 of sudi parcent differsnces Bl within | 20 (PR Bari S8 App A s 19

PQAC) the one paimt QC check 95% probabiliny
intervals 21 POAO level of azeresation
Tederal Audits (NPAF) Trvear at selecied siees 3076 of T 0 CFRC a3 App A s 24
sites andted
State audits Lymar St requirements
ration. Tpon recempadyus = Al polmits witlin « 2 % of full scale of best- | MEIpoi cabboitios (Uend tpscale
and it smaieht line points) 40 CFR. Paz: 50 App D sec 323
1/6 monshs if manual zero's Lineanty emar <5%
‘performed biweskly
1'vear if contomous zero'span
parformed dadly
[ Zers &ir Concenmanens belw LT
Caseous Standards NIST Traceable 70 CFRLPant S8 App A sec 36,1
{2 g . EPA Protocol Gas)
Lero Air Checl Tiyear “oncenmaiions below LDL

i3
Ozome Local primary standard
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Summary

« Verification and Validation are a process!

* This process is used to make sure the data
collected are for its intended use!

« Utilize all of your tools!!!
— Collected instrument diagnostics
— Use of DAS screening techniques
— Manually review of data
— Use graphic displays
— Use central database tools
— Use validation MQO tables

Data are ready to go into AQS!!
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