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CSN DART Validation Training Outline

« CSN Introduction/Background
 Why Do We Validate?

« DART Validation Tool
Overview

« Recommendations For How To
Validate CSN Data

« Examples of Common
Issues/Things to Check

* Final Notes & Tips
« Q&A




CSN Sites — Samplers and Filters

Two samplers MetOne SASS URG3000N

MetOne SASS / Super SASS
URG3000N

(I'hree different filter types\

Polytetrafluoroethylene (PTFE)
Nylon

\_ Quartz )

All three filter types =
“Complete Sample Event”




CSN Data Pathway & Validation
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CSN Data Pathway & Validation Process
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Why Do We Validate Data?

|ldentify and resolve issues

Report highest quality data

HO)
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Why Do We Validate Data?
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Why Do We Validate Data?

Provide information via flags for end users

* Flags, or qualifiers, help end users determine how to use
data in their analysis

Reviewed Date Parameter POC Value Ptile  MDL 3 Unit Null Code Qual. Code' Comments
v &8 Jun-27  Aluminum PM2.5 LC 5 0.15402 96 0.02319  0.03028  ug/m3 TT.IM =
v &8 Jun-27  Ammonium Sulfate PM2.5 LC 5 1.40387 44 0.00321 0.07597  ug/m3 TT. IM -
v &8 Jun-27  Calcium PM2.5 LC 5 0.03365 84 0.0106 0.00791 ug/m3 7. IM =
v &8 Jun-27  Chlorine PM2.5 LC 5 0.11794 98 0.00432  0.03887  ug/m3 1T, IM =
v &8 Jun-27  Chromium PM2.5 LC 5 0.00223 75 0.00206  0.00137  ug/m3 T, 1M =
v &8 Jun-27  EC PM2.5 LC Tor 5 0.128 4 3.0E-5 0.01406  ug/m3 1T, IM =
v &8 Jun-27  Iron PM2.5 LC 5 0.08043 81 0.00856  0.0108 ug/m3 7. IM =
v &8 Jun-27  Magnesium PM2.5 LC 5 0.04232 94 0.03913  0.02603  ug/m3 1T, IM =
v &8 Jun-27  OCPM2.5LCTor 5 1.10726 7 0.40943  0.26235  ug/m3 .M =
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CSN in DART https://dart.sonomatech.com/

<\
=\ DART &6 oo

-y DART- Welcome x4+ o - X
& > C @ dartsonomatech.com/welcome O o =] »
‘él.DART DATA ANALYSIS AND Manage | Explore | Validate | Export | Help | Account | Logout
i REPORTING TOOL

-
Your Air Quality Data Analysis and
Reporting Tool

Analyze and validate your PAMS, CSN, or other air quality data in your own
customizable platform. Run screening checks, save your progress, and export data
for AQS submission or other uses

Qa
Users Guide
(BH |
m

%

Import Data

RUN FLAG DATA TRACK DATA
SCREENING QUALITY PROGRESS DOWNLOAD
CHECKS

AND PLOTS



https://dart.sonomatech.com/

Accessing DART https://dart.sonomatech.com/

X + \
=\ DATA ANALYSIS AND
@ dart.sonomatech.com/login/ ‘. DART REPORTING TOOL

<l
=DART 2o oo . for 3 DART A "
Ign up ror a ccount!

First Name:
Please Login to use DART! Last Name:
User Name: Email:
Password: Agency: No Agency Affiliation ~

Request a DART Account

Request a DART account at
https://dart.sonomatech.com
/requestAccount/
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https://dart.sonomatech.com/
https://dart.sonomatech.com/requestAccount/

DART — Login and Welcome Page

https://dart.sonomatech.com/welcome

& Login X + o - X

€& > C @& dartsonomatech.com/login/ * /7

‘_._llDART DATA ANALYSIS AND Manage | Explore | Validat
REPORTING TOOL

Please Login to use DART!

User Name: ‘ ‘

Password: ‘ ‘

Forgot your passward?

Request a DART Account

3 DART- Wecome

& > C @& dartsonomatech.com/welcome

B orZoB s

‘-I“'DART DATA ANALYSIS AND Manage | Explore | Validate | Export | Help | Account | Logout
REPORTING TOOL

Your Air Quality Data Analysis and
Reporting Tool

Analyze and validate your PAMS, CSN, or other air quality data in your own
customizable platform. Run screening checks, save your progress, and export data
for AQS submission or other uses

-]
Users Guide
Lov)
4 oo m EE

Import Data MAKE RUN FLAG DATA TRACK DATA
GRAPHS SCREENING QUALITY PROGRESS DOWNLOAD
AND PLOTS CHECKS
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https://dart.sonomatech.com/welcome

DART — Manage Page https://dart.sonomatech.com/manage

-_.._||DART DATA ANALYSIS AND Manage | Explore | Validate | Export | Help | Logout
REPORTING TOOL -

Your Air Quality Agency Data Sets

Date Received Type Data Set Name Date Range (LST) Data Status Download Approval Status

Manage Users &

Batch
05/24/2018 Lab - CSN CSN Data 014042013 - 12/30/2017 _‘.’,,
Needs
06/11/2018 Lab - CSN CSN Data 01/04/2013 - 12/30/2017 .‘.’,, Approval
07/12/2018 Lab- CSN CSN Data 01/01/2013 - 12/30/2017 & V
07/12/2018 Lab - CSM CSN Data 01/04/2013 - 12/27/2017 .t,
Approved
show| 10 ¥ |entries Next Batch
Batch Status a
My Data Sets adddata+  Locked
Date Received Type Data Set Name Date Range (LST) Data Status Download Delete Batch
04/04/2016 AQS My Sample Data Set 11/18/2011 - 12/10/2011 .t, x ‘
Show 10 ¥ | entries Previous 1 MNext

12


https://dart.sonomatech.com/manage

Manage CSN Validators
for your Agency

DART — Manage Page

‘_'_||DART DATA ANALYSIS AND Manage | Explore | Validate Export | Help | Logout
REPORTING TOOL ——

Your Air Quality Agency Data Sets

Date Received Type Data Set Name Date Range (LST) Data Status Download Approval Status

05/24/2018 Lab - CSN CSN Data 01/04/2013 - 12/30/2017
06/11/2018 Lab - CSN CSN Data 01/04/2012 - 12/30/2017 <
07/12/2018 Lab - CSN CSN Data 01/01/2013 - 12/30/2017 <
07/12/2018 Lab - C5N CSN Data 01/04/2013 - 12/27/2017 X

Manage Users &

le

Show 10 ¥ | entries Previous 1

My Data Sets add data +
Date Received Type Data Set Name Date Range (LST) Data Status Download Delete
04/04/2016 AQS My Sample Data Set 11/18/2011 - 12/10/2011 -t, x

Show| 10 ¥ | entries




DART — New Manage Users Page

Sonoma Technology -ITable includes all DART users with accounts
Users | Sttes registered for your Agency.

Searc h Ex | Export | rt
N | 2 B o 5 o 2 e =
Sonoma Technology Bryan Penfold bryan@sonomatech.com

Sonoma Technology Jennifer Dewinter Jdewinter@sonomatech.com 7 o’

Sonoma Technology Anthony Cavallaro (Dev) acavallaro@sonomatech.com 7|

Sonoma Technology Marcus Hylton mhylton@sonomatech.com 7 w

Sonoma Technology User Rights xwl52321@nbzmr.com w

Sonoma Technology Data Editor Zyz44795@nbzmr.com

Sonoma Technology test test test@test.com

Users who do not appear in the table do not have an AirMow-Tech account or their AirNow-Tech account is assigned to a different agency. Please have such users reguest an
AirNow-Tech Account for the correct agency.

If a user should no lenger be affiliated with an agency, please contact CSN Support (csnsupport@sonoematech.com) via email.

Three configurable settings:

1. CSN Admin: Configure the Agency administrator(s) who can access this webpage and configure
the CSN Validators for their Agency.

2. CSN Validator: Configure the registered DART users that can access Approval Mode to review
CSN data

3. CSN Emails: Configure the registered DART users that will receive automated emails from DART
related to CSN data batches

14



DART — New Manage Users Page

-_._ll DART DATA ANALYSIS AND
REPORTING TOOL

Manage | Explore | Validate | Export | Help | Account | Logout

e . Table includes all CSN sites within the
sers | sios selected Agency.

Search: | |
Califarnia Air Resources Board

BAKERSFIELD - CALIFORNIA AVENUE

060290014
California Air Resources Board

FRESNO - GARLAND 060190011

Users who do not appear in the table do not have a DART account or their DART account is assigned to a different agency. Please have such users request a DART Account for the correct
agency.

If & user should no longer be affiliated with an agency, please contact CSN Support (csnsupport@sonomatech.com) via email.

New display on the DART Manage Users webpage that displays the CSN sites in DART for your
Agency

Both the ‘Users’ and ‘Sites’ tabs will be updated soon to display information about PAMS sites in
DART

15



DART — Manage Users Page

* Please regularly review and confirm the Admin(s), Validator(s)
and email preferences for your Agency using the Manage Users
webpage.

« Steps for the Agency Admin to configure new CSN Validators:

1. Register the new validator for a DART account for the
desired Agency (if not already done)

2. Login to DART and navigate to the new Manage Users
webpage
3. Find the appropriate row in the table for the new validator

and check the boxes in the ‘CSN Validator’ and ‘CSN
Emails’ columns

* Uncheck the same boxes to prevent the user from accessing CSN
data in DART and/or receiving automated DART CSN emails.

16



DART — Approval Mode Page

=N
SIDART 24

DART WORKSPACE

Default CSN Workspace

ADD PLOTS

Confi SUre Approval Mode | 060850005 CSN Data

BATCH CREATED:

and Save Q@ 6julz021
custom

REVIEW BY:

Manage | Explore | Validate | Export | Help | Account | Logout

DEDO0

 sove |
Select CSN batch to

17 Aug 2021 < reV|eW

Workspacegalsamples:

BATCH SUMMARY MARCH 2021
Total Qualifiers: Total Null Codes:
J(501) LJ (3) MD (219) QP (1) QT (4)

Status Date Total Qualifiers Total Null Codes Action

100%

100%

and hover over
the icon to view
additional
information

Mar-02

Mar-05

Mar-11

47 (] MD QP)

46 () MD)

46 (1 MD L))

46 () MD)

0

0

0

o]

Use the action
button to edit
sample date(s)

17



DART — Approval Mode Page: “Edit Date” Window

‘—._llDART DATA ANALYSIS AND Manage | Explore | Validate | Export | Help | Account | Logout
REPORTING TOOL

DART WORKSPACE

Default CSN Workspace v

ADD PLOTS

DEOO0O (2o

Approval Mode | 060850005 CSN Data

BATCH CREATED:
(] 16 Jul 2021

BATCH SUMMARY

REVIEW BY:

MARCH 2021

Total Samples:

10
Status

00%

000

g
F

Total Qualifiers:

J(501) LJ (3) MD (219) QP (1) QT (4)

Total Null Codes:

Date Total Qualifiers Total Null Codes Action
Mar-02 47 () MD QP) 0 E|
Mar-05 46 (] MD) 0 El

Mar-08 46 (J MD L) o EI

Mar-11 45 () MD) 0

7 -
Use the action button to leave a
comment indicating that the sample
date is incorrect as currently recorded
and provide the correct date

18



DART — Approval Mode Page: “Edit Date” Window

Edit Date

Please note that no date changes will be performed by DART. A comment with the date
change information will be applied to the ==lected data. Date changes will be processed by
the labaratory.

Selected Date to Edit: 2021-03-02

Correct Dare: | 20271-03-02

Date change applies to all parameters (analytical and operational) for the selected filter(s):
|Apply to Entire Sample Event (includes all filter types) bl

roc a1 v

Comment to be applied to the selected data:

) Custom

® The actual run date was not properly recorded on the field sheet, but it has been
confirmed with the site operator and available data files that the filters were run an
2021-03-02

) Mo additional flags or null codes nead to be applied, nor do any need to be removed.
Comment preview:

The date for Entire Sample Fvent needs to be updared from 2027-03-02 o 2021-03-02
because._

The actual nn date was not property recorded on the field sheet. but it has been confirmed
with the site operator and available data files that the fiters were run on 2027-03-02.

canezl E

Exp

Editing steps using the window:

<«——— View sample date & enter
the correct sample date

Select parameters to
apply date change
comment to

——

<— Select a commonly
used comment or
enter a custom
comment

€——— Preview/edit comment
to be applied

€<——— Save the comment

19



DART — Approval Mode Page: Batch Data Table

DART WORKSPACE ADD PLOTS

Retain Parameters Across Batches ﬂ

Default CSN Workspace v

= Batch Data

Filter:

Reviewed

Date 4 Parameter Unit Null Code Qual. Code Comments

Dec03  Aluminum PM2.5 LC 1] -0.0198 2 0.03218  0.02019 ug/m3
Dec03  Aluminum PM2.5 LC 7 -0.00975 7 0.03215 0.0197 ug/m3 @ MD =
A

Dec-03  Ammenium len PM2.5 LC & 1.58628 29 0.00835 0.11274 ug/m3 @ I3 =
Dec-03  Ammenium lon PM2.5 LC 7 1.74778 100 0.00835 0.1242 ug/m3 = = =
Dec-03  Ammonium Nitrate PM2.5 LC 6 3.74778 99 0.0539 0.28671 ug/m3 = I3 =
Dec-03  Ammenium Nitrate PM2.5 LC 7 3.55887 99 0.05391 0.27245 ug/m3 Ir3 = =
Dec-03  Ammonium Sulfate PM2.5 LC 6 3.9635 24 0.01532 0.24591 ug/m3 @ rd =
Dec-03  Ammonium Sulfate PM2.5 LC 7 4.52537 93 0.0153 0.28073 ug/m3 @ I3 =
Dec-03  Antimony PM2.5 LC [ -0.01856 4 0.03878 0.02403 ug/m3 = MD =

Select Al BNEN QENEVES]

Null and/or qualifier codes are editable using
the “Edit Batch” window 20



DART — Approval Mode: “Edit Batch” Window

« The “Edit Batch” window enables editing of null and/or
qualifier codes, and also leaving comments

* To edit null and/or qualifier codes using the “Edit Batch”
window:

» Click on the icon in the null code or qualifier code
column in the row of the “Batch Data” table for the
species and date that you would like to edit.

» By default, edits will be made to the selected
species for the date of the selected row.

« Select or remove the null code and/or qualifier
code(s) as needed, enter a comment, and click
‘Save’

21



DART — Approval Mode Page: “Edit Batch” Window

Edit Batch @ Help

Recent Commant:

“WCD: Filter is covered in dirt (appears to have been muddy at some point and is now
dried to the filter), within XRF analysis area.- - SHAL: Site: Channel 1 void- high OV
Woad: Ch.1 tefion filter very soaking wet with lots of dirt on it. Site assigned AH fiag far
channel 1. - Given AH Alag because at least one channels OV value was out of spec”
O5/062020 21:36

Sample Date(sk [3 Advanced
Dec 14, 2019

Apply to:
|Appty 2o Element species in sslected sample (measured by XRF from the PTFE filer) ¥ |

® Ambient O Field Blanks O Both
Include operational parameters

roc s v]

[0 Owerwrite Codes @

Edit Mull Code: ‘Warning: You are

| AH - Sample Flow Rate out of Limits ,| editing the null code or
qualifier code(s) for

muitiple species. The

change will not be

Edit Qualifier Code: =ppied to any species
| | without a
concentration value.
Missing concentrations
(shown a= -993) must
have a null code.
Preview:
Original Mew
Dec 14, 2013 - Dec 14, 2019 -
Aluminum PMZ.5 LC(5) - [AHL [0 Aluminum PM2.5 LC (5) : [AH1. 0
Antimony PM2.5 LC{5) : [AHL 0 Antimony PM2.5 LC (5): [AHL O
Arsenic PMZ.5 LC{5): [AHL O » Arsenic PM2.5 LC(5): [AHL O
Barium PMZ.5 LC (5): [AHL O Barium PMZ.5 LC (5) : [AH1. O
Bromine PMZ2.5 LC{5) : [AHL O Bromine PM2.5 LC(5) : [AHL. 00
Cadmium PM25 LC(5): [AHL [~ Cadmium PM2.5 LC{5) : [AH]

Edit Comment:

Editing steps using the window:
<«—— View latest comment

<«——— Select date(s) to edit

Select Parameter(s) to
edit

<——— Select null or
qualifier code(s)

<— Preview code changes

<«—— Enter comment

22



DART — Approval Mode Page: “Edit Batch” Window

Edit Batch @ Help

Recent Commant:

“UCD: Filter is covered in dirt (appears to have been muddy at some point and is now
dried to the filter), within XAF analysis area.— - SHAL: Site: Channel 1 void- high .
Wood: Ch.1 teffon filter very soaking wet with lots of dirt on it. Site assigned AH fisg for
channel 1. - Given AH Fag because at least one channels OV value was out of spec”

O5/06/2020 21:36
| Sample Datels): [3 Advanced

| Apply to:
|App|3rw Element species in selected sample (measured by ¥RF from the PTFE filer) W |
® Ambient O Field Blanks © Both

Include operational parameters /
E0C:

Edit Null Code:

‘Warning: You are

Options to select the parameter(s) to edit:

* Anindividual species

e All species from a particular filter

e All species from all filters

* Include/exclude operational
parameters

'+ Ambient, blanks, or both

- » A specific POC

AH - Sample Flow Rate out of Limits - | editing the null code or
iy guaiifier code(s) for
[ \al multiple species. The
] . . . change will not be
3 Edit Qbglifier Code: applied to any spedies
F | without a

Edit Comment:

o Apply to:
|Ap|:-|3.r o Element species in selecied sample (measured by XRF from the BTFE fileer) ¥ |
Dec 14, 2019
e tee Sl N @ ambient © Field Blanks © Both
Arsenic PM25 LC (5] : [AH]L i
Bortom PME LC(5)  [AH] Include operational parameters
Bromine PMP.5 LC(5):[aH] 5
Cadmium PMIZ2.5 LC (5] : [AH P{E 5 L J

23



Selecting Parameters in the “Edit Batch” Window

* Null and/or qualifier codes, and comments, are editable
for multiple parameters at one time using the “Edit
Batch” window

« Null and/or qualifier code changes in the “Edit Batch”
window can be applied to:
* Only the selected species in the selected sample

» All species for the selected sample event (applies
to all analytical species for all three filter types)

« All elements, ions, or carbon species in the
selected sample (only applies to the analytical
species for each filter type)

» All operational parameters for the selected sample
24



Selecting Parameters in the “Edit Batch” Window

« Choose whether to also apply edits to operational
parameters for the selected sample

 PTFE: temperature, pressure, flow rate, volume
transport temperature

» Nylon: flow rate, volume transport temperature

* Quartz: Temperature, pressure, flow rate, volume
transport temperature
» Other options for editing:

« Select whether to edit ambient data, field blank
data, or both for the selected parameter(s) and
date(s)

» Select the parameter occurrence code (POC) to edit

25



Selecting Parameters in the “Edit Batch” Window:
Summary of options

Group Name in DART

Edits Apply to ("Include operational parameters"
option is NOT checked):

If "Include operational parameters'

box IS checked

"Apply to selected species”

Single parameter for single date (date of row that
is selected in the table), unless multiple dates are
specified

N/A

"Apply to Entire Sample Event
(includes all filter types)"

all analytical parameters for all three filters for
single date, unless multiple dates are specified

Edits also apply to all operational
parameters for all 3 filters

"Apply to Element species in
selected sample (measured by
XRF from the PTFE filter)"

all analytical parameters for the PTFE for single
date, unless multiple dates are specified

Edits also apply to all operational
parameters for PTFE

"Apply to lon species in selected
sample (measured by IC from the
Nylon filter)"

all analytical parameters for the Nylon filter for
single date, unless multiple dates are specified

Edits also apply to all operational
parameters for Nylon

"Apply to Carbon species in
selected sample (measured by
TOA from the Quartz filter)"

all analytical parameters for the Quartz filter for
single date, unless multiple dates are specified

Edits also apply to all operational
parameters for Quartz

"Apply to Operational
parameters in selected sample"

(this is a new group) edits all operational
parameters for the filter of the selected row only,
for single date, unless multiple dates are specified

N/A

Additional options are available to further select specific POC and

ambient or field blank data for editing

26



DART — Approval Mode Page: “Edit Batch” Window

DART WORKSPACE
Edit Batch Hel ’
Default CSN Workspace ‘ © Help ‘ Save

W Recent Comment:

"Site: Disposed of one leaking ice pack - UCD: After reviewing the data, the S/504 time
series suggested that one of the teflon or nylon filters had been swapped between
1/20/18 and 1/23/18. UCD checked various details and discussed with Wood and it
@ Jan-23 appears that the teflon was swapped in their labs. The filter and analysis data should
now be correct.”

@ Jan26 | 07/21/2018 01:50 .
o Sample Date(s): - Advanced
@ Jan 20, 2018

o“ ”
~_jin 25 2018 , Advanced
Apply to: toview a
= Batch Data ‘Applyto Selected Species v ‘ ) overwrite Codes 2 3 4 5 6

calendar
Filter: |Jan-20

Reviewed Date & Parameter ‘.E‘“t”""c"de: ! 14 15 16 17 18 19 e and select
No null code - R L.
' 2 2@ s 5 oz I additional

] Jan20  Ammonium| ¢4t qualifier Code: 28 29 d ate S fo r
a Jan-20  Ammonium ‘ | e d iti n g .
(] Jan-20 Ammuniu?* Preview: [ ‘ 24 | | = ‘
QOriginal New — —
. .8 Jan-20  Antimony PN [ Jan 20, 2018 | [ Jan 20, 2018 |
Prevlew ec Its Aluminum PM2.5 LC: ], 1 Aluminum PM2.5 LC: [0, [1 ‘ MD | | ‘
. .8 Jan20  Arsenic PM: Jan 23,2018 Jan 23,2018
befo re Cl icki ng Aluminum PM2.5 LC: ], I ’ Aluminum PM2.5 LC: [1, 1 ‘ MD | | = ‘
@ Jan-20  Average Am
“Save” for URG3000 | - J ‘ﬂ‘ |‘
(] Jan-20 AverageArr:} ‘ MX ‘ | = ‘
Temperatul B o
o Jan20  Avg Ambien Edit Comment: ‘4[? | | ‘
MetOne 5A5! S E— -
4
O select All Undo Restore
| concel |




DART — “Edit Batch” Reminders

« A data record can have either a null code or qualifier code(s),
but not both:

« To apply a null code to a selected parameter that already has a qualifier

code(s), first remove the qualifier code(s) by clicking the “x” next to the code
in the qualifier drop-down menu.

« To apply a qualifier code(s) to a selected parameter that already has a null
code, first remove the existing null code by selecting “No null code” from the
null code drop-down.

« If a parameter value is missing, which displays as the value
-999 in DART, a null code is required.

« If a null data code has been applied (e.g. AM — misc void) but
you have additional information available, please update to a
more specific null code (e.g. AV — power failure)

» If composite variables Reconstructed Mass and/or Soil are
invalid, please use the Al - Insufficient Data (cannot calculate)
null code.

28



DART — Batch Data Table: Edit Values

= Batch Data

Filter:l

Reviewed Date 4 Parameter
Dec-03 Arsenic PM2.5 LC

Dec-03 Average Ambient Pressure
for URG3000N

Dec-03  Average Ambient
Temperature for URG3000N

Dec-03  Avg Ambient Pressure for
MetOne SAS5/SupersSASS

Dec-03 Avg Ambient Temperature
for MetOne SASS/SUperSASS

Dec-03 Barium PM2.5 LC

Dec-03 Bromine PM2.5 LC

Dec-03 Cadmium PM2.5 LC

Dec-03 Calcium PM2.5 LC

ECa Nl Mark Reviewed

5

-1.1E-4

-999

-999

749.0

16.2

-0.014384

0.0081¢

-0.00145

0.0431

41

29

11

33

100

16

a1

MDL
0.00186

0.0

0.0

0.0

0.0

0.08

0.00454

0.01577

0.02498

0.00113

0.0487

0.00302

0.00%6

0.01683

Unit
ug/m3

mmHg

°C

mmHg

°C

ug/m3

ug/m3

ug/m3

ug/m3

Null Code  Qual. Code Comments
= MD
Al =
Al =
« &
& g
= MD
g &
= MD
= =

o [ o
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DART — Graphs
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DART — Graphs

SCATTER PLOT
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Date Range

| 11/03/2017 |E| ‘ o v to‘ 11/30/2017 |- | oo v

X Axis
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Y Axis
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< Update Graph

Fixed [
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Filter By: Color By:

Season ®None
Ocurrent Batch
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Default plot
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DART — Graphs
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© 130890002 CSN Data - EC PM2.5 LC Tor - 24 Hrs - POC:5 @ 130890002 CSN Data - Organic Carbon Mass PM2.5 LC - 24 Hrs - POC: 5
@ 130890002 CSN Data — Soil PM2.5 LC - 24 Hrs - POC: 5 @ 130890002 CSN Data
' 130890002 CSN Data — PM2_5 Mass Difference - 24 Hrs - POC: 5
Back
Date Range
‘ 12/01/2018 ‘ | 00 v to ‘ 12/31/2018 ‘ | oo v [ 0 ][ 20 ] =~ Update Graph

Default plot includes major components of reconstructed mass:
Ammonium Sulfate, Ammonium Nitrate, Soil, OCM,
Chloride * 1.8, EC, Mass Difference
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DART — Graphs
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Parameter: CANA Date/Time: Legend hvs

Sulfate PM2.5 LC - H -Sample ‘ 12/03/2017 | [L5] || +Sample
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Default map displays Sulfate concentrations across the network

Toggle parameter and sample date
Hover over or click on points to view additional information and time

series
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HOW TO VALIDATE DATA

Visual Tools, Time Series, Map (Regional Mode), Scatter Plot, Cross-Filter Comparisons*

*These do not cover all plots available in DART and are recommendations, not a comprehensive list of ways to validate data
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Visual Tools - Time Series

Provides historical context for unusual concentrations

e Compare unusual values or trends with previously measured values at site
* High or low values
* Tip: Expand date range for larger selection of data for reference

—

CSN Data - Potassium lon PM2.5 LC (ug/m3) 24 Hrs POC: 5

Hide missing values]
Date Range Fixed Y Axis 1

04/01/2021 el 00 v to 07/30/2021 | | 00 -5 5 & Update Graph
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Visual Tools - Time Series

Compare trends of similar species from multiple filters

* Validates quality of sampling, analysis and even the trends

Values

Date Range

CSN Data -

Chlorine PM2.5 LC (ug/m3) 24 Hrs POC: 5 -

00 ~ to

00

CSN Data - Chloride PM2.5 LC (ug/m3) 24 Hrs POC: §

Hide missing values()
Fixed ¥ Axis 1 O

0

25

< Update Graph

Other species to look
at:

Potassium/Potassium
lon

Sodium/Sodium lon
Sulfur/Sulfate
*Fabs/EC

*coming soon
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Visual Tools — Map (Regional Mode)

Provides context for concentrations throughout region on sample date

* Compare unusual values or trends with values measured at nearby site(s)

Parame ter: Date/Time: Legend v
- Sulfate PM2.5 LC - H -Sample ‘ 07/15/2021 EE ‘ + Sample |
= b
)
: 5 aaltls .'.
e @) O o ©
® Q o a Morte
2 0 o Toronto @B
O @
= ‘gq &0 10%
6 ® (@) @
| Q s UNITEL
o) STATES g " q
@@I{snm ® ‘. @
.h o iag 0O .. @ (] A ’ﬁ’@ e
1ong
o] 1ol o] (@)
A ¢® o "o
‘--u 1@ @
(@]
I @I ||||||
M 1cC Hayan: a
lalajar BIFK n
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Visual Tools — Scatter Plot

Provides comparison of similar species from multiple filters

* Validates quality of sampling and analysis

25
+ =' Filter By: Color By:
) Season @Nare
Ocurrent Batch
I Month Oseas
j‘ ) on ‘t,Ska,Or‘
: s OMenth
g Day Of Week Opay of week
@
E o
3
a
05
0
as 1 15 2 23

Sulfur PM2.5 LC - Multiplier 3.0

CSN Data - Sulfur PM2.5 LC - Multiplier 3.0
CSN Data - Sulfate PM2.5 LC

Date Range

07/03/2021 o | 00 v to| 07/30/2021 I 00 v
X Axis

Sulfur PM2.5 LC v 0419 2.57 Fixed 0
Y Axis

Sulfate PM2.5 LC v 0 25 Fixed O
Linear Regression (J

Other species to look at:

Potassium/Potassium lon
Chlorine/Chloride

Sodium/Sodium lon
*Fabs/EC

*coming soon
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Visual Tools — Scatter Plot

Coming Soon!

* Fabs compares well with EC for validation of PTFE (HIPS) and quartz (TOA) filters

2 .
+ = Filter By:  Color By:
Season ®@none
Ocurrent Batch
_ Month
5
°
g -
o Day Of Week CDay Of Week
g
&2
05

[ 2 4
Light Absorption Coeffiecient

 CSN Data - Light Absorption Coeffiecient
+ CSN Data - EC PM2.5 LC Tor

Date Range

04/01/2021 [5] | 00 v o] oa2s2021 (=] | oo ~

X Axis

Light Absorption Coeffiecient v 0 8 Fixed @
Y Axis

Yo : More on HIPS analysis and

Linear Regression ]

Fabs later
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EXAMPLES OF COMMON ISSUES/THINGS TO CHECK

C1 Flags, Elevated measurements from Field Blanks, Near zero measurements from
Sample, Poor S/SO4 relationship

Qualifiers, Sampler QA/QC Check Fail
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Common Issues: Highlighted by C1 flag
C1 flag indicates data flagged by UCD for further review

* Manually applied to communicate to SLT Validators of potential issues

BATCH SUMMARY JUNE 2021
Total Samples: Total Qualifiers: Total Null Codes:
10 A1 (44) C1 (59) MD (206) TT (369) Al (6) B] (155)
Status Date Total Qualifiers Total Null Codes Action MESSAGES
@ Jun-03 46 (TT MD) 0
A Additional Review Requested

@ Jun-06 54 (TTMD C1) 0
@ Jun-09 46 (TT MD) 0

» 2021-06-06
@ Jun-12 0 59 (B] Al)

» 2021-06-15
@ Jun-15 8 (TTMD C1) 51 (BJ Al)
@ Jun-18 3(TT) 51 (B Al)
@ Jun-21 46 (TT MD) 0
@ Jun-24 46 (TT MD) 0
@ Jun-27 46 (TT MD) 0
@ Jun-30 90 (TT A1 MD) 0

Al & B1 flags used to communicate changes from site Field Sheet. Flags not reported to AQS.



Common Issues: Elevated measurements from Field Blank

Why might we see elevated measurements from Field Blank?
» Field Blank channel ran with flow
» Field Blank swapped with Sample
« Change in intended purpose
« Contamination

How to Investigate:

« Compare with Sample (Nominal concentrations for Field Blanks)
« Read comments

» Check local conditions

 (Check site documentation
Flow Data
QA/QC Checks

» |s this valid? Or no evidence to prove otherwise?
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Common Issues: Elevated measurements from Field Blank

TIME SERIES TIME SERIES KEY

ol .

075 * *
D N ’ N @
o
= * *
a *
= ¢ . .

0.5 * * * * -
. *
- . . ¢ * *
* +
* * A * * *
+ . A +*
0.25 s A A A

>
>
>
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S EEEEEEEEEEEES S5 8888 EEEEE555 8 EEEEEEEES32258EEEEE88885
- CSN Data - Sulfate PM2.5 LC (ug/m3) 24 Hrs POC: 5 (Field blank) -+ CSN Data - Sulfate PM2.5 LC (ug/m3) 24 Hrs POC: 5
- CSN Data - Sulfur PM2.5 LC (ug/m3) 24 Hrs POC: § (Field blank) - CSN Data - Sulfur PM2.5 LC (ug/m3) 24 Hrs POC: 5§

Hide missingvalues
Date Range Fixed ¥ Axis 1]

03/01/2020 ‘- 00 v to| 06/30/2020 ‘- 00 v ‘n H 125 ‘ £ Update Graph
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Common Issues: Near zero measurements from Sample

Why might we see near zero measurements from Sample?
* No flow ran through channel with sample filter
* Field Blank swapped with Sample filter

Investigate:

» Check key species
* PTFE — Sulfur
* Nylon - Sulfate
* Quartz—-EC, OC

» Check cross-filter species comparisons

 Read comments

» Check local conditions

* Check nearby sites

« Check site documentation

» |s this valid? Or no evidence to prove otherwise?



Common Issues: Near zero measurements from sample

= Batch Data

Filter:|s2221 |

Reviewed  Date
v a

v 8 Jan-25
v 8 Jan-22
v 8 Jan-28
v a Jan-19
v &8 Jan-16
v 8 Jan-07
v 8 Jan-13
v 8 Jan-04
- M e

Parameter

ECPM2.5 LC Tor

EC PM2.5 LC Tor

ECPM2.5 LC Tor

EC PM2.5 LC Tor

EC PM2.5 LC Tor

EC PM2.5 LC Tor

EC PM2.5 LC Tor

EC PM2.5 LC Tor

ECPM2.5LC Tor

[ select All Y EREENEE

POC Value 4

-3.0E-5

0.14342

0.39755

0.46203

0.59531

0.95796

1.00168

112214

1.27318

Ptile

1

37

45

60

86

&8

90

94

MDL
3.0E-5

3.0E-5

3.0E-5

3.0E-5

3.0E-5

3.0E-5

3.0E-5

3.0E-5

3.0E-5

2.0E-5

0.01576

0.04367

0.05076

0.0654

0.10524

0.11004

0.12327

0.13986

Unit

ug/m3

ug/m3

ug/m3

ug/m3

ug/ms3

ug/ms3

ug/m3

ug/m3

ug/m3

Null Code

Qual. Code

3,C1, MD

FX

Comments
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Common Issues: Near zero measurements from sample

TIME SERIES TIME SERIES KEY
5 -
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Date Range Fixed ¥ Axis 1 ]
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Common Issues: Poor S/SO4 relationship

Why might S/SO4 not compare well?

e Contamination on one filter

e Swap of filters between consecutive sampling dates

* Low concentrations exaggerate discrepancies between species

Investigate:

» Look at Scatter plot

* Look at Time Series with Sulfur and Sulfate selected
* Look at map to compare with nearby sites

» Look at Scatter plot and/or Time Series for how Fabs and EC compare
* Canrule out or confirm PTFE filter as suspect

e Read comments
 Check local conditions
» |s this valid? Or no evidence to prove otherwise?
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SCATTER PLOT
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Sulfur PM2.5 LC - Multiplier 3.0
[ ] CSN Data - Sulfur PM2.5 LC - Multiplier 3.0
CSN Data - Sulfate PM2.5 LC
— Regression (linear): y = -0.02x + 0.97 (R-Squared value: 0.00)
Date Range
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X Axis
| Sulfur PM2.5 LC v|| 05 || 25 |F|'xed
Y Axis
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Linear Regression

Z Update Graph

Common Issues: Poor S/SO4 relationship

Filter By:

Season
Month

Day Of Week

Color By:

®@None
Ocurrent Batch
Oseason
OManth

Obay Of week

vAX
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Things to Check: QT vs X qualifier

. Jan-29 22 (QT MD) 0
‘QT - Temperature Sensor Questionable’ o

= Batch Data

QT is typically applied when average ambient

temperature sensor is questionable or outside

v a8 Jan-29  Average Ambient 5 -20.7 9 null °C QT =

manufacturer Specs Temperature for URG3000N

v ﬂ Jan-29 Aluminum PM2.5 LC 5 0.00718 42 0.03112 0.01895 ug/m3 MD @

[V 4 ﬂ Jan-29 Antimony PM2.5 LC 5 -0.00276 29 0.01542 0.0094 ug/m3 MD @

Applied only to the Average Ambient V@ mm encesic P R T
Temperatu re pa rameter v 8 Jan-29  Barium PM2.5 LC 5 001759 78 003529 00219 ug/m3 MD ™

@ Jan-29 46 (TT FX MD X) 0

X - Filter Temperature Difference or Average out of

= Batch Data S pec ’
.
Filter

Unit Null Code  Qual. Code
a Jan-29  Ammonium lon PM2.5 LC s 1.30488 84 001289 010682 ug/m3 T X = H . ” |’ d h f'l
X is typically applied when filter temperature sensor

a Jan29  Ammonium Nitrate PM2.5 LC 5 566335 91 008348 028074 ug/m3 X =

= . .
R E—— C e o e s s Cra— or measurement is questionable or does not meet
a8 Jan-29  Potassium lon PM2.5 LC 5 0.04187 43 001289 0.00908 ug/m3 X - M4 :

= NIST criteria
ﬂ Jan-29 Sodium lon PM2.5 LC 5 0.0945 92 0.01289 0.01153 ug/m3 X =
a Jan29  Sulfate PM2.5LC 5 08555 29 002837 003813 ug/m3 X =

= . . .
PR T— C o w e o e Applied only the species parameters from the filter
a Jan29  Aluminum PM2.5 LC S 003129 70 003111 0019  ug/m3 T, FX, X =

which channel sensor was impacted 50



Things to Check: 5 qualifier — ‘Outlier’

Applied automatically to all Elements and lons species when the 3*S/S04 ratio is outside of range
Outlier Range is updated every two years to incorporate recent data and changes in trends

+ =, Filter By:  Color By:

Season
03
Menth

117242021 00:00
CSM Data — Sulfur PM2.5 LC (ug,/m3) — Multiplier 3.0: 0.2

Qualifier code: 5 Day Of Week Opay of week
CSM Data - Sulfate PM2.5 LC (ug'm3): 0.286
Qualifier code: 5

Sulfate PAM2.5 LC

Multiplies

CSN Data - Sulfur PM2.5 LC - Multiplier 3.0
CSN Data - Sulfate PM2.5 LC
=— Regression (linear): y = 0.92x + 0.06 (R=-Squared value: 0.98)

Date Rang
11/03/2021 % | o0 ~|to| 11/30/2021 ' 00~
AN
Sulfur PM2.5 LC ~ | 0 0.348 Fixed L]
f 5LC v o 0.4 O
ear Rearession B

51

Effective 1/1/2021, the current 3*S/SO4 ratio limits are 0.725 to 1.334



New Things: Hybrid Integrating Plate and Sphere system (HIPS)

Measures light absorption (Fabs) by particulate matter collected on PTFE

filter

* Currently uses a single wavelength using red light of 633nm from a

He(Ne) laser

Fabs compares well with EC
measured from quartz filters.

For the first time, data will be
available to perform cross filter
comparisons with the CSN
quartz filters (carbon data).

Computer

Source: https://airquality.ucdavis.edu/hips
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New Things: Absorption (Fabs) compares well with EC

3*Sulfur (XRF) & Sulfate (IC) from MetOne SASS/SuperSASS

Fabs/10 (HIPS) from MetOne SASS/SuperSASS & EC (TOA) from URG3000N

PTFE Filter — XRF analysis

measures Sulfur

Nylon Filter — IC analysis

measures Sulfate

* Discrepancies can indicate
possible issue with sampling
or analysis.

PTFE Filter — HIPS analysis

measures Absorption (Fabs)

Quartz Filter — TOA analysis

measures EC

* Discrepancies can indicate
possible issue with sampling
or analysis.
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New Things: Intermittent Sampler Contamination

Chromium, Cobalt, Copper, Iron and Nickel are invalid with ‘SC — Sampler Contamination’

AQS null code

Jan-20

@ Jan-23
@ Jan-26
@ Jan-29

= Batch Data

Reviewed Date Parameter
a8 Jan-20  Chromium PM2.5 LC

fa) Jan-20  Cobalt PM2.5 LC
s Jan-20  Copper PM2.5 LC
fa) Jan-20  Iron PM2.5 LC
a

Jan-20 Nickel PM2.5 LC

44 (A1 MD)

22 (MD)

21 (MD)

46 (TT MD)

:M Intermittent Contamination of
. Chromium and Nickel Criteria
:  Cr>0.01pug/m?3
e 15<Cr/Ni<6
e 1.75<Fe/Cr<7
Implemented beginning with
S LS

No action is required from SLT Validator.

54
Data advisory: https://airquality.ucdavis.edu/sites/g/files/dgvnsk1671/files/inline-files/contamination_advisory.pdf


https://airquality.ucdavis.edu/sites/g/files/dgvnsk1671/files/inline-files/contamination_advisory.pdf

New Things: Invalid Br & CI

When reanalysis results are reported for PTFE filter samples, original Bromine and

Chlorine results are invalid due to high volatility

-~

= Batch Data

Jan-29

Filter: {Jan-29

Reviewed Date

v &8 Jan-29
v @ 2
v &
v & a2

Bromine and Chlorine are invalidated with ‘AL — Voided by Operator” AQS null code.

Parameter

Bromine PM2.5 LC

Chlorine PM2.5 LC

Aluminum PM2.5 LC

19 (MD)

Ammonium lon PM2.5 LC

2 (AL)

POC Vvalue Ptile  MDL Unc.
0.00294 1.0E-4 0.00157
0.01334 0.00468  0.00559

0.00382 39 0.03117  0.0789%96

0.59467 72 0.01289  0.04918

No action is required from SLT Validator.

ug/m3

ug/m3

ug/m3

ug/m3

AL

AL

Qual. Code

MD

Comments
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New Things: Al & Cl XRF Issue

Some Aluminum and Chlorine measurements are affected by intermittent lab/instrument
issues; investigation is ongoing and data will be handled accordingly.

@ Dec-21 46 (TT MD 4) 0

@ Dec-24 46 (TTMD 5 4) 0
o s : Species flagged with

@ Dec-30 26 (MD) 0 I4 - Lab |SSU€' qual'f'er

include:
= Batch Data Alum|num, Ch|0r|ne,
o Phosphorus, Sulfur and

Reviewed Date Parameter POC  Value Ptile  MDL Unc. Unit Null Code L 8 Comments

Silicon, as well as parameters

ﬂ Dec-21 Aluminum PM2.5 LC 5 0.43104 100 0.02751 0.07682 ug/m3 1T, 4

a8 Dec:21  Chlorine PM2.5 LC 5 055149 63 000432 018135 ug/m3 .4 - Ca |CU Iated usl ng th ese

a Dec21  Reconstructed Mass PM2.5 5 28773 51 070393 047655  ug/m3 .4 - S p ecC | es. (e . g .. SOi I an d
LC

a8 Dec:21  Soll PM2.5 LC 5 122077 96 008449 017275  ug/m3 1T, 4 = Re con St ru Cte d mass )

a Dec:21  Sulfur PM2.5 LC 5 004966 4 3184 000269  ugim3 .4

No action is required from SLT Validator. 56



CSN Data Validation in DART: final notes
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Q&A

CSN AND DART SUPPORT

You can reach the entire CSN team (EPA, UC Davis, Sonoma
Tech) at CSNSupport@sonomatech.com for questions,
support, and recommendations for changes to DART.

STi

AIR QUALITY RESEARCH CENTER Sonoma Technology, Inc.
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Appendix: DART and Data Validation Resources

Users’ Guides

https://airquality.ucdavis.edu/sites/g/files/dgvnsk1671/files/inli Data Validation for CSN
ne-files/ValidationGuide v2.0 update 20190916 0.pdf

Data

Validation  https://airquality.ucdavis.edu/sites/g/files/dgvnsk1671/files/inli  Quick Reference Guide
ne-files/QuickReferenceGuide v2.0.pdf

DART https://dart.sonomatech.com/ Accessible only to CSN Data Validators
with DART account

Webinars

Webinar video
Data Validation & https://www.youtube.com/watch?v=f0lo1-OUMVw

DART — June 2020

Webinar slides
https://www.epa.gov/system/files/documents/2021-09/csn_webinar_aug2021 final ga 0.pdf

NAAMC Data Validation Training

2018 https://projects.erg.com/conferences/ambientair/confl8/Young Chemical%20Speciation%20Network.pdf

Other Documentation

CSN Annual Site Reports https://airquality.ucdavis.edu/csn-field-sites-maps

UCD Annual Reports, Data Advisories, SOPs https://www.epa.gov/amtic/chemical-speciation-network-
data-reporting-and-validation 60



https://airquality.ucdavis.edu/sites/g/files/dgvnsk1671/files/inline-files/ValidationGuide_v2.0_update_20190916_0.pdf
https://airquality.ucdavis.edu/sites/g/files/dgvnsk1671/files/inline-files/QuickReferenceGuide_v2.0.pdf
https://dart.sonomatech.com/
https://www.youtube.com/watch?v=f0Io1-OUMVw
https://www.epa.gov/system/files/documents/2021-09/csn_webinar_aug2021_final_qa_0.pdf
https://airquality.ucdavis.edu/csn-field-sites-maps
https://www.epa.gov/amtic/chemical-speciation-network-data-reporting-and-validation

Appendix: Sampler QC Checks and Data Validation

Acceptance Criteria Impact on Validation* Parameters
Monthly Flow Rate | + 5% sampler indicated or Add “QX” QA qualifier — Does not | Species by channel/filter
Verification design flow vs NIST-traceable | meet QC criteria; calibrate

transfer standard sampler

1 10% sampler indicated or Use “AS” null data qualifier — Poor | Species by channel/filter

design flow vs NIST-traceable | Quality Assurance Results;

transfer standard calibrate sampler
Monthly Leak <0.1 L/min Use “AS” null data qualifier — Poor | Species by channel/filter
Check — SASS or Quality Assurance Results;
SuperSASS troubleshoot sampler
Monthly Leak <225 mmHg increase over 35 | Use “AS” null data qualifier — Poor | Species by channel/filter
Check — URG3000N | seconds Quality Assurance Results;

troubleshoot sampler

* Back to last passing check



Appendix: Sampler QC Checks and Data Validation

Acceptance Criteria

Impact on Validation*

Parameters

Ambient
Temperature (°C)

+ 2°C of a NIST-traceable
transfer standard

Add “QT” QA qualifier —
Temperature Sensor Questionable

Avg. Ambient Temp Only

None, unless flow rate verification
fails; calibrate

Species by channel/filter - see flow
check rules

Ambient Pressure
(mmHg)

+ 10 mmHg of a NIST-traceable
transfer standard

Add “QP” QA qualifier — Pressure
Sensor Questionable

Avg. Ambient Pressure Only

None, unless flow rate verification
fails; calibrate

Species by channel/filter - see flow
check rules

* Back to last passing check
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