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Topics

1. Data Review Process
* Define verification and validation
* Roles and responsibilities

2. Verification and Validation Steps
* Review of Data Records
* Examples

3. A Recap from Recent Audits
* Audit of Data Quality
* Parameter Specific Tips



Data Verification and Validation Overview




Air Monitoring Quality Paradigm

Plan Do
* Quality Systems Documents * Monitoring Activities

= QAPP * SOPs

- QMP * Data Generation

* Monitoring Network Plan * Data Verification & Validation
Check Act
* Technical Assessments * Take action to continually improve
* Internal/External Audits performance

* Develop/improve standardized methods for

* Ongoing Demonstration of Capabilities
improvement



Two Key Elements of the Data Review Process

Step 1: Verification Step 2: Validation

Are you collecting the data correctly? Are you collecting the correct data?

Evaluates the completeness, correctness, Examination that the
and conformance of data against method, particular requirements for a specific

procedural, and/or contractual intended use (i.e., monitoring objectives)
specifications. are fulfilled.

Goal is to ensure and document that the Goal is to determine the quality of the data
reported results reflect the activities relative to the end use.
performed and measurements acquired
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What is your role?

Cradle-to-Grave
Data Review

* Analysts and site operators perform self review

: : : : taff trai '
routinely to verify recorded information Staff are trained in

elements of data
review

* QA Staff perform technical review to verify data
meet acceptance criteria, documentation is
complete, flags are appropriately applied

* Data validators perform higher level data
analysis to ensure data are comparable,
accurate, and defensible
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Tiered Data Review Approach

 Daily checks of QC criteria

e . » Review of automated data collection systems
Verification « Self/Peer review of records

: : : : N\
» Review data for gaps, errors, inconsistencies

» Clearly document events that impact data quality (audit reports, corrective action reports)
 Outlier and statistical checks, trace documentation to investigate potential

nonconformances Y
/  Verify Level 1 review occurred and sufficient documentation to support decision making
. . » Ensure data meets QA/QC requirements and objectives to intended use
Validation

« Assessment of temporal and historical data (weeks, months, and longer) determines validity

\ of dataset y

 Verify the Level 1 and 2 reviews and supporting documentation
» Approving and releasing data to AQS
« Spatial representativeness and consistency
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Data Verification

* Data review occurring frequently and
comprehensively

I B H R I H I

= Data are complete and correct * Specific verification activities

= Data were collected according to SOP prescribed in SOP(s)

- Data meet acceptance criteria = Verify these processes are followed and
documented

= Calibrations and calculations correct

. o
- QC samples meet criteria Incorporates self-review and peer

review
— Precision o
_ Blanks * Activities are to be documented
—- Standards * Opportunity to correct, qualify, or

Invalidate data
]
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* Compares data over time for consistency
and reasonability

. L]
n Welcome to DART Manage | Explore | Validate | Export Help | Email Us

DART is your personal platform for air quality data scstar -

= Software tools iR
You can upload your own air quality data or requestit |G
from AQS Data Mart. " .

rd \ A
P d d Create graphs and use custom screening checks for LT .

= Products prepare data vaidation \
And use the DART export to prepare data for AQS W P ~ N\ A\
submission. il o

. . .

Watch an introductory webinar on DART from Ma

= Responsible individuals Wichan oty o B
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Validation Tools

More information on validation tools is available in the PAMS Webinar Series

Contact Corey Mocka or Berkley Hillis at EPA OAQPS to access

e AirVision
* DART
* DR DAS (Envidas and Evista)

* Open-Source Data Tools
= R, Rstudio, and Rmarkdown, R OpenAir : .
* Continuous and non-continuous
= R Shiny Dashboards methods
= EPA AQS API
= EPA PAMS Dashboard

Benefits of Data Validation Software
* Customizable to meet data needs

* Automates review process
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Data Review Checklists

Benefits

* Simplifies complex data reviews
* Can be used as a training tool

* Provides documentation
Developing Checklists

* Reference Documents Contain
Validation Tables
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Parameter

Description and Required Frequency

Acceptance Criteria

Data Reporting
Impact

[Tune Verification

[Verification and adjustment of MS tune
prior to ICAL and recommended each day
lof analysis. Follow manufacturer
recommendations for establishing and
levaluating tune.

Quadrupole MS may be tuned and the tune
(verified by 50 ng injection of BFB prior to
ICAL and every 24 hours of analysis
thereafter

Meet manufacturer criteria as
[prescribed in ASL SOP.

BFB tune should meet abundance
criteria listed in Table 4.2-2

|Analysis cannot continue if proper tune
is not demonstrated

Reference [ Category
[Bection -
28133 |Critical

INA

IGC/MS Multi-Point
[[nitial Calibration
ICAL)

nalysis of a minimy
lconcentration levels
1.03 to 5 ppbv to e
leach target VOC.
curves, 8 levels a

[nitially, followi
ICCV, or when
pffect calibrati

[Second Source

SSCV)

ICalibration Verification

|Average RRF < 30.1% RSD and each
lealibration level must be <= 30.1% of
theoretical nominal

Coly H'bu:gO ‘:Ivenue

Juty 202,

squares regression (with either

Rﬂ'isinn 4

nalysis of a
Imid-range o
ICAL acc
ICAL

US. By .

5SCV m e of g g ronme o
represent: Res, ity py, “lection

jal Search 7, “"gl;"]i and gy, - 8ency

Mg,
N 3755 (€304 g,

b Tepareg by:
505 Batey,

43204

ICritical for Tier

1 VOCs

tional for
I

[nvalidate Tier I
[VOCs as EC

IJualify non-Tier 1
VOCs as LJ

acal for Tier
'0OCs

rational for
n-Tier
OCs

[nvalidate Tier I
[VOCs as EC

[Qualify non-Tier 1
WOCs as LL LL (low
ppias), or LK (high
bbias) as appropriate




Verification Steps




Step 1: Verify Sample Information

Monitoring Site

= Sample collection forms

— Ensure the proper information is recorded (not overlooked)
— Dates match sampling calendar
— Sample volumes are correct

o /31138 e senon et 3128724

— Routine maintenance and unusual conditions are recorded [ i

s oot = _© iy seumomer_ 7.2/, s 8

e o check: Fow chec Pt 1y o W00 /i O i1 30 ciss oot catbrae low)

o ek Oupm " i R Lwia; Flow 0 = X (5% nat allrate fow)

T S oo | spked
3 Portd Ports Fort§ Ow__ | fedsk e

— Refrigerated storage

<00aw | 1200rw | 2000rm | aso,
3%

ao0aw
500 =
e | tos | s | b | oun

= Sampler operation

mu“mmu-ﬁmm-_"ﬂ_hmmm-immumm
O ol P O 5 commen
Jorone scubber st tem: BL_¢ jsc 15y Biower Fan ot Mk

— Reasonability checks for running samplers E g

v, No~
Mecoreredbyr RSoess oute: 1/ /23, <2 hours e sampling ves 'y
Jos stocae Temor ooy war« = ary, 10 0 ik commen

. Sampld Vskdoton i hecks:
Mok, VS e I Checks: Passed o, e e

— Error codes L "
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Step 1: Verify Sample Information

Laboratory

= Sample receipt forms

— Ensure the proper information is recorded

— Receipt temperature, pressure, and hold times
= Sample preparation records

— Digestion and extraction batches
= Support equipment calibration forms

— Thermometers

— Mechanical pipettes

— Analytical balances

— Mass flow controllers
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Step 2: Review Calibrations

Monitoring Site

: : : : TISCH —
= Verify calibration of equipment N Gty Bothona

Calibration Certification Information
. . lcal. Date:  nay 19, 2023 Rootsmeter S/N: 438320 Ta: 297 “
— Ensure proper information recorded and ey
Calibration Model #:  TE-50404 Calibrator 5/N: 0361
. . Vol.init | Vol.Final | Avol ATime ap BH
Run m3) (m3) (m3) {min) | (mm Hg) | (in H20)

criteria me e
3 4 1 3.994]  10.10) 50

5 §] 1 3183 1560 50

7] 8 1 2.714 21.10) 11.50]

E 10| 1 zaz| 2660 14.50

6) 11 12 1 725 3030] 1650

Data Tabulation

— Oirifice Certifications and Calibration

v | e T an ||fan(Tarea)
(m3) {x-axis) (y-axis) va {x-axdis) [y-axis]
0.9860] 01515 14078 09951 0.1529 0,869
09776 __0.2448 23345 09865] __0.2470)] Ta7s2
" " " 0.9703 0.3039] 2.9022 CIQ?QI* 0.3067| 1.8340
— 0.9631] 0.3548] 3.3757 0.9719] 0.3581 2.1332
0.9558| 0.3950] 3.7906 0.9646) 0.3986| 2 5953'
05503] 0.4226 40435 0.9596]  0.4265
m= 571032 m=
L o Ll QsTD F—E'—_W QA
and Flowrate Verification ==
Calculations
Vstd=]AVoll P2-BP)/Pstd](Tsta/Ta) I Va=[Avol((Pa-8P)/Pa)
Qstd=]Vstd/ATime | Qa=|Va/aTime

For subsequent flow rate calculations

astd= m(( - :{ T “n) I Qa= l,’m(i J.DH(TE;’Pa)).H

= Verify calculations

Standard Conditions
Ted]_ 296.15 K RECALIBRATION
P 760 mmig
Key US EPA recommends annual recalibration per 1998
[H: calibrator manometer reaging (in HZ0] 40 Code of Federal Regulations Part 50t 51,
. [AP- rootsmeter manometer reading (mm Hg) Appendix B ta Part 50, Reference Methad for the
[Ta: actual absolute temperature K] Determination of Suspended Particulate Matter in
— Manual check of automated functions and

b imtercept
[ siope

- enmental, Inc wwrw tisch-env.com
S p rez 1 S e etS 145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9009
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Step 2: Review Calibrations C—

Laboratory

Verity calibration inputs from the COA

Review records for standard preparation

Review calibration curves

Verify acceptance criteria

— Response factors, retention times

Manual calculation to confirm
spreadsheet or automated calculations
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Step 3: Review Raw and QC Data

Raw Data QC Data
= LIMS outputs = QA Flow Audits
— Manual calculation verification — Separate flow transfer standards,
equipment

= Manual integrations
— Independent auditor performs routine flow
= MDLs check

= Compound identification based on = Blanks

fa=tt i Riluil= - Field blanks, lot blanks, laboratory blanks

= Precision Data
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Step 3: Review QC Data

. RN
Precision

sandatone metprove  UPNICALE Single Pathway /- samping ot “ Sampiing unit
H/ / Collocated: Separate Pathway

(95 %
D @ Replicate:

Y
Multiple Injections from Same Sample
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Step 4: Apply Qualifiers

* Review corrective action reports
— Unresolved CARs that impact data

Laboratory & monitoring site * Review maintenance records

agency .M./OI' k together_' to ensure Generate AQS strings and perform
all qualifiers are applied independent review for accuracy

= Automatically or manually generated?
- Independent review to confirm manual

— Routine verification of automatic process
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Validation Examples




Data validation activities build on the data
verification process

e Should only be conducted on data which have gone through data verification

* May identify data which require further investigation which may include repeating
some steps of the data verification process

* Examination of the data set for internal, historical, and spatial consistency
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NATTS Data Validation Tables
Refer to Section 7.0 of the NATTS TAD

Field

Lab

Parameter Description and Required Frequency Acceptance Criteria Reference Category Data]:;l:::hng Parameter Description and Required Frequency Acceptance Criteria Reference Category ll]::l::t ne
Clock/timer accurate to +5 minute of Field collected cartndges placed in Qualify affected
reference for digital timers and =15 Sample Receipt rcfrjgcra_tcd storage at rctricva!._ within 72 | Cartridge temperature = 4_I°C or Section ) d.a_ta exceeding

. . Verified with each sample collection minutes for mechanical timers, set to - Temperature Check ho'_'"S of end of sample collection. Short term 5I1|p_mcnls (shipments <4 4.3.8.1.4 Operational shipment
B . IP]TICTII tcmpcmturc measur upon ours from retricval temperature
Sampling Unit event local standard time Section Operational | NA Sh ed up hours £ Iy <10°C T pel
Clock/Timer Check 43.8.1.1 receipt at the laboratory conditions as LJ
Sample collection period verified to HPLC Analysis —
be midnight to midnight g.“““["l for Ivalidate Tier
Pressurization or evacuation of internal Prior to ICAL and daily beginning CCV All target compounds < MDL., (refer | Sections cal:l:on\f]s c];_:;c:m‘a}: aslgC
i::;(P:':cﬂow paths to demonstrate as Ivalidate dat Solvent Blank (SB) Analysis must not continue if criteria are 23 Sc_‘ctic:l :43[.23‘]_1} or 5K (refer to :ggg ;.nd Dpcrat;onal Oualif;' noa-Tier I
- aye . nvalidale aata not met cction 4.1.3. o B N -
Sampling Unit Leak At setup of cach sampling event No indicated flow or manufacturer Section ::;Tr:lclf:lr lifs w collected with for non-Tier | carbonyls as LJ
Check P phng criteria for passing leak check 43.8.1.3 P failing leak check I carbonyls
Sampling cannot commence if leak check equipped as AQ Initially, following failed CCV. orwhen | fhicient () = 0.999;
fails. ch?r';gcs_ to the instrument affect rcl]);'::v: cl:cl‘:o(rmi;r::cfl? ]c:cl_ag.ains; Critical for
strongly recommende calibration response ibrati <+ o of : . .
{ = o Sample must be valid or a make-up HPLC Initial Multi Calibration modeled as lincar least- f}f{!:’rﬁ:::il ;ﬁrmv?nai_zn- et Sections herl Ivalidate Tier |
erv si i - 3 g i g carbonyls carbonyls as EC
Sampling Frequency g’;cES;Rlﬂ:;;;ﬁ ;;’;rﬂ:g;:m;;::égu;: sample should be scheduled (refer to ic;ti;olnl MQO NA Point Calibration Squares regression Absolute value of intercept divided 4.3.9.5 and ' . _' .
s Section 2.1.2.1) S (ICAL) Injection of a minimum of 5 points ?ﬁ&gﬁmdmus‘ not exceed MDL, 43952 ggc;::?ilr coa.ur;lc]mtyv]r;o;-[:lcr I
i ali . . s determined by Section - 4
Samaiing Period All routine primary, duplicate, and 1380-1500 minutes (24 + 1 hr) E'clc‘l"’a':; Critical and ::::Ldri:;:;lt for covering approximately 0.01 to 3.0 4.13.1) or s'K (MDLs determined by I carbonyls
pling collocated field-collected samples starting and ending at midnight ;381 1 MQO sample as AG ;gs.fz’l]L (concentration range prescribed by | o 32)
Invalidate Tier I
Strongly recommended with cach o . i . R Second Source Second source standard prepared at the AT, - . Sections carbonyls as EC
Pre-Sample sampling event Minimum of ten air changes just Section Practical NA Calibration mid-range of the calibration curve, <*13.1% difference from theoretical | 4 59 5 ong | Critical ’
Collection P plng lc coll 43812 g nominal ify i
ollection Purge prior to sample collection 3.8.1. Verification (SSCV) | analyzed immediately after each ICAL 43953 QUﬂbth ]'10“-T"=r I
carbonyls as LY
= le Receipt Once ICAL is established, prior to sample
ecei . .
L 1} days wh ICAL t ali i
Each cartridge must be uniquely Sections . Continui anaﬂ_ymscc‘;n ?5 aen ﬁn. — 1Iszn|:» Secti Invalidate Tier |
identified and accompanied by a 33.13.7 Invalidate ontinuing periormed and minima’ly every 120U | 15 10, difference from theoretical | 5ok oon® . carbonyls as EC
Chain-of-custody All field-collected samples . N panied by o Critical measurement data Calibration of analysis; recommended following nominal 4.3.95and | Critical " .
valid and legible COC with complete | and as EC Verification (CCV) | analysis of every 10 field-collected 43954 Qualify non-Tier |
sample documentation 43814 samples and at the conclusion of each carbonyls as LI
Extraction: 14 days from sample Qualify affected analytical sequence
. - 240 . - g - : :
Sample Holding All field-collected samples, laboratory collection {cartridge storage = 4 °C) Section tional :mlz_cxc;:_cdmg Extraction Solvent An ahqluot Oi.cxflim;:'[g SOh.c:t dcl;vcrcd Each target carbonyl’s concentration Secti lifv affected
Time QC samples, and standards . . 4393 Operational olding ime or Method Blank to a volumetric flask. Une with eac < MDL,, (refer to Section 4.1.3.1)or | S5CHO0 Operational | Qualify affect
Amnalysis: 30 days from extraction storage conditions extraction batch of 20 or fewer field- . 4.3.94.1 data as LB and QX
- (ESMB) 5-K (refer to Section 4.1.3.2)
(extract storage < 4 °C) as L] collected samples.

22

© 2024 Battelle. All Rights Reserved.



https://www.epa.gov/system/files/documents/2022-08/NATTS-TAD-Revision-4-Final-July-2022-508.pdf

NATTS Data Validation Tables

TAD Revision 4, Section 7.0

Critical Criteria must be met for reported results
to be valid. If not met, samples are

invalidated.
Parameter Description and Required Frequency Acceptance Criteria Reference Category DataIII:;;a:::tmg
1;‘:};1"113‘;1? ofa flnli“imu}? Ef?’ ca.rtridgcs Of | Formaldehyde < (.15 pg/cartridge, Section
of the total lot, whichever 1s greater, :
Cartridge Lot Blank fo: cach new lot & Acetaldehyde <0.10 ug’.f cartridge, 4.3.5.1 and " Invalidate affected
Acetone < 0.30 pg/cartridge,

Check o Table compounds as EC
Report the lot blank value to AQS for all other mdl'?fldual target carbonyls < 430
each new lot of cartridge media 0.10 pg/cartridge
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NATTS Data Validation Tables

TAD Revision 4, Section 7.0

Required NATTS Measurement Quality
Objective which must be attained.
MQO
(Measurement Quality Objective) ,
If not met, does not necessarily
invalidate data, but may compromise
data and result in exclusion from trends

analysis.

Data Reporting
Impact

Parameter Description and Required Frequency Acceptance Criteria Reference Category

One sample every six days according to the Sample is to be valid or a make-up

Section
EPA National Monitoring Schedule ;f;‘i’éi;h‘l’“zldll)’e scheduled (referto 1, 5 5 4 | [NA I

Sampling Frequency
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NATTS Data Validation Tables

TAD Revision 4, Section 7.0

Operational

Failure to meet criteria does not
invalidate reported results; results are
compromised and may require
qualification on a case-by-case basis;
guidance on qualifiers is provided in
the tables.

Temperature Check

hours of end of sample collection.
Shipment temperature measured upon
receipt at the laboratory

Parameter Description and Required Frequency Acceptance Criteria Reference Category Datallll'\:e;;::tmg
Field collected cartridges placed in uality affecte
S . refrigerated storage at retrieval, within 72
ample Receipt

Cartridge temperature < 4°C or Section data exceeding
Short term shipments (shipments < 4 shipment

: 43.8.14
hours from retrieval) < 10°C temperature
conditions as LJ

25
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NATTS Data Validation Tables

TAD Revision 4, Section 7.0

Practical

If not met, does not invalidate
reported results. Results may be
compromised but do not require

Up

Each day of analysis

qualification.
Parameter Description and Required Frequency Acceptance Criteria Reference | Category Dat”‘[f:;‘;::““g
Minimum of 30 minutes (or
ICP/MS Warm Warm up of ICP torch and MS detector

according to manufacturer | g ion 4.4.11.6 NA I
specifications) prior to

performing initial calibration
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Create Visualizations to Assess Trends

Internal Consistency Geographical Trends Historical Trends
* Validation of outlier data  * Identical or similar  Weekly, Monthly, and
* Investigate one-point technologies Longer
maximum oultliers * Local or regional trends e Seasonal trends
* Co-contaminant trends * Validation of outlier data  « Annual comparisons

= e.g., things that trend
together, things that trend
opposites
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=8— BHR Acetone —%—24HR Acetone

Reasonability Checks

Does the data make sense?

0Z/60/0T
0Z/s0/0T
ozfeo/fot
Dz/oE/60
0Z/Lz/60
0Z/¥Z/60

0Z/6Z/L0
oZfezfio
DZ/EZSL0
0Z/0Z /L0

0Z/LT/LO
™ 0Z/FTfL0
0zZ/TT/L0
s 0Z/80/L0
g fS0/L0
L ] 0Z/E0fLD
oz/fezfo0

ozfaz/o0
0Z/£Z/90
e e DZ/0Z/90
0Z/L1/90

e 0Z/¥1/90
DZ/T1/20
D€/80/00
0Z/c0/a0

. 0Z/e0/s0

oz/ogfso
0Z/LZ/S0

8-Hour Sample Average & 24-Hour Sample

35.0

30.0
3
0.
5

10.0
5.0
0.0

Sampling Date

© 2024 Battelle. All Rights Reserved.
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Reasonability Chec

Does the data make sense?

=] I I
Stowiatds Engty O show ion Verify suspect data against
¥ Use Dynamic Scaling () Show Statistics -t
Suppress Reading Flag Colors :
¢ oot et ocn o . logbooks and other records
55
50
45
40
35
= Logbook Entry Details
) Av-Doc Att
2% Log Entry Time:  08/03/2023 09:09 User  CCaldarelli o
ah Event Time: 06/03/2023 0909 Site: | BLUEHILL v
15 1 Categary: 03 -
10
Add Atta
Entry Text
Blue Hill O3 Filter Change [on O3 #6554 NV] completed on 8/3/2023 10:09:16 AM by CCaldarelli
V Memo:
%, 2 %, %90 &, 2, %, o “??4,4 %’i’a %, %, %,20 %, T, 2 '5’/.3,0 %QQ %, %, %, 4 Parameter: 03
%y <] £ 2? 7 % <% “% <% < <% <% % 2 % <y <>
. r % Q Gy G, O, o, G . o % % 4 ¥ % 5. £
O ) G % % 7] ] % G ! % % % ) % G ) % Start End Annotation

03-Aug-23 08:45 03-Aug-23 08:45 03 in maintenance for filter change procedure
03-Aug-23 08:46 03-Aug-23 0846 As found: Flow = 819.9 c¢/min; Pressure = 26.9 inHg
03-Aug-23 08:47 03-Aug-23 0847 Sample Ilne removed from mamfcld & port capped
03-Aug-23 08 2 ) fin: Pressure = 4.0 inHg. Passed.

¥ = 0.0 c¢/min; Pressure = 40|an Passed.

-r ¥ - = = 2300 ’ _
If it’s not documented, did it really happen? | cuo:zs ez ps o iommis
03-Aug-23 09:03 03-Aug-23 09:03 O3 out of maintenance. Monthly filter change procedure complete.
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PAMS

Visualizing Data to Identify Issues * Review and verify data frequently
 ~1400 data points each day

« Configure data processing method to
minimize manual data processing

3.0-

* Identification
1.0-  Integration
» Check previous day’s data each day

« QC samples

0.3-

Benzene (Parts per billion Carbon)

* Minimally 3 ambient hours

« Expected data files recorded

0.1-

« Catches problems before losing data

0.3 1.0 3.0 10.0
Toluene (Parts per billion Carbon)
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Control Charting

* Laboratory Quality Control Charting
= NATTS TAD Rev. 4, Section 6.5 In-House Control Limits

= +2 Standard Deviations —
— Exceedance should prompt monitoring

— Troubleshooting, corrective actions should be taken for repeated exceedance
= +3 Standard Deviations — Control Limits
— Troubleshooting, corrective action is required when exceeded
* Proficiency Testing Charting
= NATTS TAD Reuv. 4, Section 2.1.4.1 Assessing Laboratory Bias — Proficiency Testing

* Control charting to understand when maintenance is required

31 © 2024 Battelle. All Rights Reserved.



Control Charting

Control charts of laboratory QC
Project: All Projects Prepared By: All Extractionists

ey s * Quarterly tracking of laboratory QC
| samples

Acetaldehyde CCV %R

o_ N . Continuing Calibration Verifications (CCV) —
: | Analyzed at beginning, middle, and end of
MELYAVA | ese every sequence

o - Internal Standards (IS) — Either deuterated
el sotopes or target analytes or analytes that
R N behave similarly to, but are not, targets.

75

Rjct Sample ID Prepared Analyzed Spike Level Result 4R Limits Qualifiers
2304002-CCV1 41723 0.15 ppbv 0.145 a7.0 8491151
2304001-CCV1 41/23 0.15 ppbv 0.140 g93.2 8491151 -
2304001-CCV2 41723 0.15 ppbv 0.139 Q27 8491151 ° Blan kS and Blank Splkes
2304002-CCV2 41723 0.15 ppbv 0.146 a7.2 8491151
2304001-CCV3 4223 0.15 ppbv 0.140 934 8491151
e T e Results assessed against acceptance
2304012-CCV1 46523 0.15 ppbv 0.145 954 8491151 g p
2304012-CCV2 46523 0.15 ppbv 0.143 g5.2 8491151
2304012-CCV3 4623 0.15 ppbv 0.144 96.1 8491151 .t . d t d d
2304031-CCV1 413/23 0.15 ppbv 0.143 a5.1 8491151 Crl erla ranges an S an ar
2304031-CCV2 413/23 0.15 ppbv 0.142 4.4 8491151 . .
2304031-CCV3 413/23 0.15 ppbv 0.140 93.5 8491151
2304030-CCV1 4/14/23 0.15 ppbv 0.143 a55 849-115.1 deVIatlonS from the mean
2304030-CCV2 414/23 0.15 ppbv 0.152 101 8491151
2304030-CCV3 414/23 0.15 ppbv 0.154 102 8491151
2304046-CCV1 4/18/23 0.15 ppbv 0.150 g9.8 849-115.1
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Control Charting

Track PT performance

NATTS TAD Requirements:
When two consecutive failed PTs for a given analyte, measurement data for any analyte(s) are to
be qualified when reported to AQS.

QA Qualifier LK or LL indicating a high or low bias, respectively

© 2024 Battelle. All Rights Reserved.

2023 2022 2021 2020
Analyte
QTR4 QTR1 QTR 3 QTR 1 0%
1,1,2,2-Tetrachloroethane | -3.1% -0.6% 7.9% 22.2%
1,2-Dibromoethane 23.8% 12.4% -9.7% 16.3% | 11.4%
1,2-Dichloroethane 13.9% 11.9% | -23.9% | 19.6% 3.2% 7.9%
1,2-Dichloropropane 8.6% 9.5% 14.3% | -16.7% | 12.7% | 12.6% 2
1,3-Butadiene -11.7% | 4.7% 1.3% -22.8% | -10.0% | -5.4% g
&
-Di -ci -11.29 12.99 BY .89 .39 -6.89 59 69 ;S,
1,3-Dichloropropene - cis 11.2% 9% | 18.6% 8.8% 24.3% 6.8% 7.5% 14.6% g )
1,3-Dichloropropene-trans | -13.7% -11.0% | 22.4% | 21.4% g " IJ II I
R 1 | 1
*Acrolein NR | 18.8% = n I 1 1 r | 1] | 1 I
Benzene 11.8% | 16.1% -15.8% | 11.2% 8.0% 23.1%
CarbonTetrachloride -6.2% -6.8% | -12.3% | -6.4% 9.2% 22.7% | 18.2%
Chloroform 7.4% 2.9% -2.9% | -7.5% 8.8% -1.7% | -3.2% 7.2%
Dichloromethane 2.6% | 17.7% | -18.8% | 12.5% | 6.1% | 17.1% =
*Ethylene Oxide 7.7% | -16.7% | 24.5% | 19.6%
Tetrachloroethylene -4.4% -6.7% 0.5% 13.4%
Trichloroethylene 11.0% 4.7% -9.1% | 11.9% z 3 2 0 2 T 2 0 2 3 3 2 3
2016 2017 2018 2019 2020 2021 2023 2024
VinylChloride 17.1% 14.8% 2.2% 3.8% Year / Quarter




Lessons Learned from Technical Systems Audits




Audit of Data Quality

What?
Independent review of reported data from cradle to grave

How?

Select a result for an example parameter in AQS and trace the result
back to the measurement and instrument calibration

Who?
QA Managers/Staff independent of data generation
-
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Evidence of data
verification is

Records Assessed During an ADQ ALWAYS part of an
Monitoring Site Records and Data r ADQ! |

* Review sample collection information:
= Dates: Set up date, sampling date, collection date

= Sampling Media: initial canister pressure, media hold times, canister
cleaning date, date of PUF surrogate addition

= Sample Volume: Flow rates, elapsed run time

= Supporting Records: Electronic run file to confirm any errors, logbooks

= Sample Custody: Receipt and transfer dates, storage/shipping temperature

* Review sampler information:

= Sampler certifications

= Calibration, flow rate verification, independent flow rate audit

= Maintenance
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Evidence of data
verification is

Records Assessed During an ADQ ALWAYS part of an
Laboratory Records and Data Z — ADQ! '

» Sample Custody:

= Receipt date :
P * Sample and Standard Preparation

= Condition upon receipt (temperature, Batch:
damage, final canister pressure) -

= QC samples included with the

= Data input from the COC (IDs and sample extraction/digestion batch and their results

volume)

: : : = Hold time requirements
* Media Preparation (Before shipment q

to the site)

= Review of standards including calculations,
certificate of analysis, and results

= Canister qualifications, canister cleaning
batch evaluation

= PAH surrogates
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Evidence of data
verification is

Records Assessed During an ADQ ALWAYS part of an ‘
Laboratory Records and Data Z ADQ!

* Analytical Results:

= Calibration curves =« MDL

— How many standard levels are used? — How were MDLs determined?

— How was the curve evaluated and is it acceptable? — Do MDLs meet NATTS (or PAMS) MQO?

- Retention Times -
= Chromatography review to assess peak

= QC and precision samples identification and manual integrations
— Continuing Calibration Verification (CCV) » Flagged data investigation
— Laboratory Control Samples (LCS) = Lot Blanks

~ Blanks, replicates, duplicates = Calculations and confirmation of

automated functions
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Evidence of data
verification is

Records Assessed During an ADQ ALWAYS part of an

How does the monitoring agency handle laboratory results? &=z ¢ |

* How are laboratory reports stored?

= Don'’t rely on emails

* What verification and validation ) |
activities are performed? | 5
= Comparison of lab resullts to field records I “‘””Ml ” ‘I fialll mml‘l‘l‘”m
= Sample collection |
= Sampler information ‘ ” ‘ ‘ ‘ | %

* AQS strings 0'; H ‘ ‘ ll ‘ lH ‘ LLJ ull Im ' “h il ‘ ‘ )

= Who generates? Who verifies?

— Manual entry or automated function
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Verification of a Laboratory Report
Performed by the Monitoring Agency

Summary of Results

Description: _ Sampled: 07/13/21 04:00
Matrix: Air mple Volume: 4819 L eceived: 07/15/21 12:14 : .
rtridge Pouch #: 21G568 lyzed: 07/20/21 08:52 * ReVIeW and COﬂfIrm
Comments: information
Air Taxics by FPA Comnendium Method TO-11A ] ) ) .
[ J
Verify flagging information
Foriuldlllfdl! 3101 DNFH D.148
o oorr o ame * Note: In most cases, data
i oons er ooem flags are only applied based
rys—— 114 o oewe on laboratory result.
Benzaldehyde o4 oW OLOTE2 .
Vhostuigd o407 own  eevs Knowledge about applicable

field flags may not be
available to the lab.

40  © 2024 Battelle. All Rights Reserved.



TO-15 VOC Data

NATTS TAD Requirements with Qualifier Implications

Sampling Laboratory

* Sampler Certification * Canister Qualification
= Zero Air & Known Standard = Leak Check, Zero Air & Known Standard
= Flag data for failing compounds for each = Associated data flagging per canister

li t ' '
sampling even * Canister Hygiene

* Sampler Flow Verification = Cleaning batch verification
= Sample collection 30 days from cleaning

= Sample analysis 30 days from collection
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Canister Tracking

Recommendation: Establish a canister tracking
system to easily query canisters which may
require qualification on a per analyte basis

* Failing Zero-Air Challenge? Qualify with...
= CF to indicate canister failed qualification
= And LK to indicate high bias

= Or EC if exceeds 5x MDL — Null code to indicate
exceedance of critical parameter

* Failing Known Standard Challenge? Qualify
with...

= CF to indicate canister failed qualification

= And LL or LK to indicate low or high bias

@

=

@

@ z =

@ = = @ =

. . D - - . Be g &

@ c = = = @ @

= 5 fo] o o = 5 : 5 = > ] o @ @ =% e B 0

£ & £ & ¢ & & & 2 F & £ & & @2 & §F & A

) © ) a a = — — = = o @ = — = = b= o (%]
R6979 30 28% 44%  26% 105% 130% 1080% 101% 98% 115% 102% 105% 574% 187% 103% 99% 94% 96% 101% 104%
R7002 30 16% 29% 1% 125% 174% 1419% 128% 127% 146% 129% 130% 302% 233% 140% 131% 121% 124% 130% 139%
R6996 30 33% 24%  29% 95% 146% 517% 101% 114% 121% 101% 116% 447% 142% 107% 109% 94% 100% 104% 108%
RG6987 30 12% 20%  14% 114% 145% 755% 135% 119% 129% 135% 124% 693% 176% 110% 119% 95% 113% 110% 118%
RE972 30 0% 24% 21% 132% 164% 335% 138% 131% 151% 138% 131% 722% 205% 132% 139% 119% 135% 134% 137%
R6966 30 84% 49%  59% 100% 133% 417% 96% 103% 113% 96% 106% 491% 160% 104% 104% 101% 107% 101% 105%
R6965 30 0% 26%  25% 106% 188% 457% 120% 126% 129% 120% 119% 682% 159% 108% 125% 117% 120% 116% 126%
R6980 30 16% 12% 0% 137% 182% 1113% 142% 145% 151% 142% 145% 1171% 470% 109% 143% 119% 126% 137% 147%
R6986 30 1% 48%  35% 139% 196% 1510% 143% 143% 153% 144% 152% 810% 254% 138% 144% 131% 136% 139% 155%
RG6997 30 0% 18%  16% 94% 81% 163% 102% 97% 97% 102% 108% 157% 115% 110% 99% 102% 98% 110% 146%
RB955 0 35% 4% 32% 93% 93% 128% 140% 106% 104% 141% 110% 225% 141% 119% 107% 120% 101% 108% 126%
R6956 0 0% 29%  28% 113% 93% 113% 109% 102% 114% 109% 114%  97% 113% 124% 111% 111% 108% 114% 119%

% Recovery

Ethane

Average % Recovery

——30-Day

—&8— Initial
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2 8
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Methylcyclohexa
Isopropyl ben

2,4-Trimethylpenta
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o
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Analyte (by elution order)
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PM10 Metals

Missing or Incomplete QC Data

* Filter Lot Blanks

= Lot blank subtraction is not permitted

* Gravimetric Analysis

= Are filter handling procedures documented?

= Gravimetric lab meet NATTS Quality
Systems requirements?

= Are filters analyzed for metals <180 days?

43  © 2024 Battelle. All Rights Reserved.



Carbonyl Data

Sampling
* Sampler Certification

= Zero Air

= Data flagging for each sampling event

e Sampler maintenance

= Denuder change/recharge; filter change
e Data download

* Correct collection of a field blank
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Laboratory
* Perform lot blank analysis
* Hold time exceedance

* DNPH chromatography evaluation

= DNPH peak is present




Documentation
Records are incomplete, missing, or not reviewed

“If it hasn’t been documented, did it
even happen?”

* Update forms to include a sign-off for
secondary review

* Store hard copy forms with redundancy so
they can be easily accessed later
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Questions and Open Discussion
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It can be done
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