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CSN DART Validation Training Outline

 Current DART
Batches/Timeline

« CSN Introduction/Background
 HIPS - Fabs

« DART Validation Tool
Overview

« Validating CSN Data gl
« What to Check/Be Aware Of ~-
* Final Notes & Tips
- Q&A




CSN DART Batch Schedule

In effort to return to previous data delivery schedule following the
Sample Handling Lab Transition

August and September 2023 available in DART now.
August expires 11:59pm on Wednesday, February 28, 2024.
September expires 11:59pm on Wednesday, March 6, 2024.

October 2023 expected to be available in DART by End of February 2024.
November 2023 expected to be available in DART by End of March 2024.
December 2023 expected to be available in DART by End of April 2024.




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 Process
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CSN Measurements

PTFE Filters Quartz Filters

~——

Thermal/Optical

*where available




HIPS - Hybrid Integrating Plate and Sphere system

Fabs — Light absorption measured of PM, . sample on PTFE filter

* Currently uses a single wavelength using red light of 633nm from a
He(Ne) laser

* Asof May 2022, data reported to DART and AQS.

Computer

CSN data available for cross filter N
comparisons with quartz filter
samples (carbon data).

Fabs compares well with EC.
(Fabs/10):EC = 1

Source: https://airquality.ucdavis.edu/hips



CSN Analytical Parameters

Gravimetric Mass

PM2.5 Mass
Elements
Aluminum Cobalt Selenium
Antimony Copper Silicon
Arsenic Indium Silver
Barium Iron Sodium

Carbon
Reported to Parameter
ST EC TOR
and OCTOR
AQS EC TOR (unadjusted)*
OC TOR (unadjusted)*
0OC1
0C2

* For FIELD BLANKS, only unadjusted data values are
delivered to AQS; adjusted data are reported as invalid (with
‘Al’ null code).
For SAMPLES, values are delivered to AQS, where available,
for both adjusted and unadjusted parameters.

9




CSN Parameter Reporting
-m

Avg. Ambient Parameters* Per sampler
Sample Volume
Operational
Sample Flow Rate CV Per filter
Transport Temperature
33 Elements
Light Absorption Coefficient (Fabs)
Analytical Per filter
6 lons
2 Carbon (OC & EC)
Ammonium Nitrate
Ammonium Sulfate
Per filter
Calculated Organic Mass Carbon
Soil

Reconstructed Mass Per sample event

PM2.5 Raw Data (AirNow 24-hr Mass)
Measured (where available)
PM2.5 Speciation Mass (88502)

NONNUOOONRNANDNNXN

* Average values recorded from the sampler, not calculated from min & max values.
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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
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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/
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

13


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
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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 — Manage Users Page

Sonoma Technology -/ Table includes all DART users with accounts
Users | Sites registered for your Agency.
Search:l | Filters Active -0 Filter Users
Clear all CSMN

Sonoma Technology Angela Ekstrand aekstrand@sonomatech.com
Sonoma Technolegy Anthony Cavallaro acavallaro@sonomatech.com ] 0
(Dev)

Sonoma Technology Bryan Penfold bryan@sonomatech.com ] 0
Sonoma Technology Data Editor zyzA44795@nbzmr.com ] | ]
Sonoma Technology Jennifer Dewinter Jdewinter@sonomatech.com ]
Sonoma Technology Jennifer DeWinter aekstrand@sonomatech.com ] ]
Sonoma Technology Marcus Hylton mhylten@sonomatech.com ]
Sonoma Technolegy test test test@test.com ] 0 0
Sonoma Technology User Rights *wl52321@nbzmr.com ] 0

Three configurable settings:

1. CSN Admin: Registered DART users that are Agency administrator(s) who can access this webpage and
configure the CSN Validators for their Agency.

2. CSN Validator: Registered DART users that can access Approval Mode to review CSN data

3. CSN Emails: Registered DART users that receive automated emails from DART related to CSN data batches

16



DART — Manage Users Page

\
-‘I.DART DATA ANALYSIS AND Manage Explore | Validate | Export | Help | Account | Logout

Table includes all CSN sites within the
selected Agency.

California Air Resources Board

Users Sites

Search: |

Filters Active -0 Filter Sites

Clear All C5N

RFAMS
California Air Resources Board Bakersfield-California 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 a user should no longer be affiliated with an agency, please contact CSN Support (csnsuppeort@sonomatech.com) via email.

* Display on the DART Manage Users webpage that displays the CSN sites in DART for your Agency
* Both the ‘Users’ and ‘Sites’ tabs also display information about PAMS 17
administrator/validators/emails and sites in DART



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.

18



DART — Approval Mode Page

‘—._.IDART 3?;3.37'33%&”“ Manage | Explore | Validate | Export | Help | Account | Logout
. DART WORKSPACE ADD PLOTS
CO nfl g u re ﬁ Default CSN Workspace v | = m E
d nd save Approval Mode | 060850005 CSN Data
t BATCH CREATED: REVIEW BY: Se I eCt CS N batCh tO
custom © 16jul20n 17 Aug 2021 - .
review

workspaces

BATCH SUMMARY MARCH 2021

Total Samples: Total Qualifiers: Total Null Codes:

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

Status Date Total Qualifiers Total Null Codes Action
Viewdata —™ > e ; =

Mar-05 46 (] MD) 0 El
completeness

- Mar-08 45 (] MD L)) o EI
d nd hover - Mar-11 46 (J MD) 0 =]
over the icon T
to view

e | Use the action
aaditiona button to edit
sample date(s)

information

19



DART — Approval Mode Page: “Edit Date” Window

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

DART WORKSPACE ADD PLOTS

DEOO0O (2o

Approval Mode | 060850005 CSN Data

Default CSN Workspace v

BATCH CREATED: REVIEW BY:
° 16 Jul 2021 17 Aug 2021

BATCH SUMMARY MARCH 2021
Total Samples: Total Qualifiers: Total Null Codes:

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

Status Date Total Qualifiers Total Null Codes Action

Mar-02 47 () MD QP) 0 E|

@ Mar-05 46 (] MD) 0 El

Mar-08 46 (] MD U) 0 EI

Mar-11 45 () MD) 0 /J El

Use the action button to leave a comment indicating that the
sample date is incorrect as currently recorded and provide the
correct date. Please do not use the "Edit Date" window to leave
comments that are not related to the sample date; other

comments can be applied using the "Edit Batch" window. 20



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

21



DART — Approval Mode Page: Batch Data Table

DART WORKSPACE ADD PLOTS

. n w Retain Parameters Across Batches E

Default CSN Workspace v

= Batch Data

Fiter a——

Reviewed Date 4 Parameter . POC Value Prile MDL Unc. Unit Null Code Qual. Code Comments

Dec-03  Aluminum PM2.5 LC 6 -0.0198 2 0.03218 0.02019 ug/m

= =]

Dec-03  Aluminum PM2.5 LC 7 -0.00975 7 0.03215 0.0197 ug/m3

Dec-03  Ammeonium lon PM2.5 LC 6 1.58629 99 0.00835 0.11274 ug/m3

= = =
Dec-03  Ammenium lon PM2.5 LC 7 1.74778 100  0.00835 0.1242 ug/m3 = = =
Dec-03  Ammeonium Nitrate PM2.5 LC 6 3.74778 99 0.0539 0.28671 ug/m3 = = =
Dec-03  Ammeonium Nitrate PM2.5 LC 7 3.55887 99 0.05391 0.27245 ug/m3 = = =
Dec-03  Ammeonium Sulfate PM2.5 LC 6 3.9635 a4 0.01532 0.24591 ug/m3 = = =
Dec-03  Ammeonium Sulfate PM2.5 LC 7 4.52537 93 0.0153 0.28073 ug/m3 = = =
Dec-03  Antimony PM2.5 LC 6 -0.01856 4 0.03878 0.02403 ug/m3 = MD =

el Mark Reviewed

Use the "Edit Batch" window to apply null and/or qualifier
codes, and leave comments 22



DART — Approval Mode: “Edit Batch” Window

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

23



DART — Approval Mode Page: “Edit Batch” Window

un

Edit Batch @ Help

Recent Comment:
Comment has not been added yet.

Sample Date(s):
Jun 2. 2023

Apply to:
Apply to species in selected sample from the PTFE filter (Elements by XRF and Light Absorption by HIPS) v

Warning: You are editing the null code or qualifier code(s) for multiple species.

POC:| 5 ¥

® ambient O Field Blanks O Both
[J Include operational parameters
@ xRrF LI HIPS

[ overwrite Codes @

Edit Null Code:

Advanced

| No null code

Edit Qualifier Code:

Warning: You are editing the null code or qualifier code(s) for multiple species...
Warning: You are editing composite or contributing parameter(s)...

Preview:
QOriginal New
Jun2, 2023 - [ Junz 2023 -
Aluminum PM2.5 LC (5) : [, [MD] Aluminum PM2.5 LC (5) : [1. [MD]
Antimony PM2.5 LC (5) : [I. [MD] Antimony PM2.5 LC(5) : [I. [MD]
Arsenic PM2.5 LC (5) : [1, [MD] » Arsenic PM2.5 LC(5) : [1. [MD]

Barium PM2.5 LC (5) : [I. [MD]
Bromine PM2.5 LC (5) : [1. [MD]
Cadminum PM?2 51 {S) - [1 [hMN1

Barium PM2.5 LC (S) : []. [MD]
Bromine PM2.5 LC (5) : [I. [MD]
Cadmiym D2 51 {S) -1 [MD1

Edit Comment:

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

| e——— Select date(s) to edit
[
I

Select Parameter(s) to
edit

<——— Select null or
qualifier code(s)

<——— Preview code changes

| «e—— Enter comment

|

24



DART — Approval Mode Page: “Edit Batch” Window

4 E

dit Batch

Recent Comment:

un| Comment has not been added yet.

un

un|

un|

e
or

e
en

wg
Jel

Sample Date(s):
Jun 2, 2023

ply to:

POC:| 5 ¥

(ning: You are editing the null code or qualifier code(s) for multiple species,

® ambient O Field Blanks O Both
[J Include operational parameters
B xrF L HIPS

[ overwrite Codes @

Edit Null Code:

Apply to species in selected sample from the PTFE filter (Elements by XRF and Light Absorption by HIPS) v

@ Help

Options to select the parameter(s) to edit:

 Oneindividual species

» All species from a particular filter (or a subset
for the PTFE)

* All species from all filters

* Include/exclude operational parameters

* Ambient, blanks, or both

Advanced

‘ No null code

AN

Edit Qualifier Code:

AN

e A specific POC

Warning: You are editing the null code or qualifier code(s) for multiple species..
Warning: You are editing composite or contributing parameter(s)...

Preview:

Original New

Jun 2, 2023
Aluminum PM2.5 LC (5) : [I, [MD]
Antimony PM2.5 LC (5) : [I. [MD]
Arsenic PM2.5 LC (S) : [, [MD]
Barium PM2.5 LC (5) : []. [MD]
Bromine PM2.5 LC (5) : []. [MD]
Cadminm PM? S 1C(S) -1 (AN

B Jun 2,2023
Aluminum PM2.5

Antimony PM2.5

» Arsenic PM2.5 L
Barium PM2.5 L
Bromine PM2.5 |J
_Cadmium pm? s}

Edit Comment:

Jun|

Jun|

Apply to: [

Apply to species in selected sample from the PTFE filter (Elements by XRF and Light Absorption by HIPS) v [
Warning: You are editing the null code or qualifier code(s) for multiple species.

POC: 5 ¥

® ambient O Field Blanks O Both
[J Include operational parameters
B xrF L HIPS

] overwrite Codes @ B

25
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Selecting Parameters in the “Edit Batch” Window

Null and/or qualifier codes, and comments, are editable for single
or 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)

= NEW: select the analysis type for the PTFE filter
» All operational parameters for the selected sample

26



Selecting Parameters in the “Edit Batch” Window

» Null and/or qualifier codes, and

comments, are editable for a subset of cditsaren @ elp
the PTFE species based on analysis type ' wercome
+ Edit only the elements from the i sompieDat: () e

XRF analysis
* Edit only the light absorption
coefficient (Fabs) from the HIPS poc: 5
analysis | g s
- Edit both the elements and the light =
absorption coefficient

* Only the elements from the XRF analysis
are edited by default if this group of
parameters is selected .

Apply to:

n Apply to species in selected sample from the PTFE filter (Elements by XRF and Light Absorption by HIPS) v

=l ==l ==l —




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

28



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 species in selected sample
from the PTFE filter (Elements by XRF
and Light Absorption by HIPS)"

all analytical parameters for the PTFE for single date, unless
multiple dates are specified; only Elements measured by XRF
are included by default (option to also/only select Fabs
measured by HIPS) - NEW

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"

all operational parameters 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

29



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

H o ”
~_on 23, 201 Click “Advanced
— a
Aoy to toview a
= Batch Data ‘Applyto Selected Species v ‘ ) overwrite Codes 2 3 4 5 6

calendar and

Reviewed Date 4 Parameter

Fiter: Jan-20 . . e select additional

‘_ No null code - |

2 2@ % » o o il dates for editing.

o Jan-20  Ammonium Edit Qualifier Code: 28 29
(] Jan-20  Ammonium ‘ |
Preview edits —WPMiW [ @ | =N
. . Original New — e
befo re Cl | Ck| ng a Jan-20  Antimony PN | Jan 20, 2018 Jan 20, 2018 ‘ MD | | ‘
P ” Aluminum PM2.5 LC:[1, 11 Aluminum PM2.5 LC:[], [1 R o
Save o Jan-20  ArsenicPma| | Jan 23,2018 Jan 23,2018 wb =
Aluminum PM2.5 LC:[1, 11 Aluminum PM2.5 LC:[], [1
(] Jan-20  Average Ami ‘ MX ‘ | ‘
for URG300!
(=] 1an20  Average Aml ‘ MX ‘ | = ‘
Temperatul
a 20 Ave Ambi Edit Comment: — —
Jan-. wg Ambien ‘ = | | ‘
MetOne 5A5!
i
BELDA Mark Reviewed Undo Restore
‘ Cancel |




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.

31



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

TIME SERIES TIME SERIES KEY

Values

0.05

[ ]
[ ]
[ ]
0.025
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0
[ ]
e
-0.025
[ ]
-0.05
Iz I IS B IS iz iz iz Iz Iz
= 2 z E B - Z z s B
3 S 3 = & = = = = =
- C5N Data — Aluminum PM2.5 LC {(ug/m3) 24 Hrs POC: &
Hide missing values|
Date Range Fixed Y Axis 1 [
12/03/2017 l ‘ 0o v tul 12/30/2017 l ‘ 00 v [ 0.0 ] 0.05 ]

[ ]
[ ]

r r r
- - -
r rJ rJ
B T o0
= - -
1 1 1

< Update Graph

ZI0EfzL
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DART — Graphs

SCATTER PLOT

+ 3.5

g 25
&
o
Z 2
u
B
A 1s . LB
L ]
1 . .
° .
[ ]
05
0.2 0.4 0.6 08
Sulfur PM2.5 LC
[ ] CSN Data - Sulfur PM2.5 LC
CSN Darta - Sulfate PM2.5 LC
Date Range

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

X Axis

| Sulfur PM2.5 LC v | 0.1% H 1.078
Y Axis

| Sulfate PM2.5 LC Y| 05 “ 3.5

Linear Regression ]

< Update Graph

Fixed [

Fixed [

Filter By: Color By:

Season ®None
Ocurrent Batch

Month Oseason
Omonth

Day Of Week ODay Of Week

Default plot
compares 3*Svs SO,

vAX
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DART — Graphs
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(=] o o o o o (=] (=] (=] o o o o o (=] (=] (=] o o o o o (=] (=] (=] o o o o o (=]
© 130890002 CSN Data — Ammonium Nitrate PM2.5 LC - 24 Hrs - POC:5 @ 130890002 CSN Data — Ammonium Sulfate PM2.5 LC — 24 Hrs - POC: 5
© 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 €=—————= PN\/]2 .5 Mass Difference =
ok M d-R d
easured - Reconstructe
Date Range
‘ 12/01/2018 ‘ o0 v tu‘ 12/31/2018 ‘ Lo 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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DART — Multiple Batches

<
SADART s

DART WORKSPACE

Default CSN Workspace

~

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

ADD PLOTS

DEDODB (2

Approval Mode | 060850005 CSN Data

BATCH CREATED:

(] 16 Jul 2021

BATCH SUMMARY

REVIEW BY:

17 Aug 2021 _

MARCH 2021

Total Samples:

10
Status

100%

30 ¢
EF WYV %

Date

Mar-02

Mar-05

Mar-11

Total Qualifiers: Total Null Codes:

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

Total Qualifiers Total Null Codes

Action
47 (J MD QP) 0 E
46 () MD) 0 B
46 (J MD U) 0 B
46 (J MD) 0 B

Occasionally, more
than one data batch
may be available for
review. In DART's
Approval Mode
webpage, use the
arrows or the "Select
Batch" button to
access different
batches. You can also
access specific batches
using the links in the
DART automated
emails.
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Updated DART User's Guide — Coming Soon!

« DART User's Guide updates are in progress
« Redesign will include separate guides for CSN and PAMS

* Once launched, the new User's Guide and additional
resources will be available
at https://dart.sonomatech.com/help/

« Expected to be available by June 1st
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https://dart.sonomatech.com/help/

CSN DART Validation Training Outline

* Current DART
Batches/Timeline

 CSN Introduction/Background
 HIPS - Fabs

« DART Validation Tool
Overview

« \alidating CSN Data
 What to Check/Be Aware Of

* Final Notes & Tips
¢« Q&A
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Validating CSN Data - Make Changes in DART

Reasons to Make Changes:

* Incorrect operational data value

* Add informational qualifier (see right for examples)
» Address failing Sampler Audit/Check (see appendix)
* Ensure data are reported how agency wants

NOTE: Add comments for all changes made in DART

IF Fire - Canadian
ire - Mexico/C o

el Fire ! fexico/Central
America

TH Fireworks

I High Pollen Count

Ly High Winds

- Infrequent Large

K Gatherings

IL Other

IM Prescribed Fire

IN Seismic Activity

10 Stl‘at0§p11e1‘1c Ozone
Intrusion

P Structural Fire

1Q Terrorist Act

IR Ll‘nque lTra ffic
Disruption

IS Volcanic Eruptions

IT Wildfire-U. S.

J Construction
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Validating CSN Data - Check CSN Operational data values

* Compare with Field Sheet COC
* Check reporting (Null/Qual. Codes)

= Batch Data

Filter: |Sep-06

Reviewed Date Parameter POC Value . MNull Code Qual. Code Comments

Sep-06  Sample Flow Rate CV - 5 21 null %

v _ 0.7 @ @ @
Nylon Filter

v Sep-06  Sample Flow Rate CV - 5 0.1 85 null % s = =
Quartz Filter

v Sep-06  Sample Flow Rate CV - 5 0.8 41 null % @ @ -
Teflon Filter

v Sep-06 Sfample Volume - Nylon 5 9712 98 null m3 & = 7
Filter

v Sep-06 ngple Volume - Quartz 5 31.66 25 null m3 = = —
Filter

v Sep-06  Sample Volume - Teflon 5 9.7 67 null m3 s s -

Filter



Validating CSN Data - CSN Operational criteria and flagging

Acceptable Range for CSN

Acceptable Range for AQS

Average
Ambient —20°to 45 —30°to 50 ot | Qualifier —40oto 55 —40oto 55 AN Null
C C C C Code
Temperature
Average
Ambient 600 to 810 | 600 to 810 o | qualifier 450 to 1000 | 450 to 850 AN Null
mmHg mmHg mmHg mmHg Code
Pressure
Sample Flow| 19.8 to 24.2 6.0to 7.4
Rate* LPM LPM AH |Null Code N/A N/A N/A | N/A
Sample Flow Oto2 Oto5 0to 20 0to 20 Null
Rate CV % % AR Null Code] =g, % AN 1 code
Sample 28.5 to334.9 8.6 t0310.6 sv |Null Code 0 to335 0 to325 AN Null
Volume m m m m Code
Sample | 1380to 15001138010 15001 ) I\ i code|  N/A N/A N/A | N/A
Time minutes minutes

Some applications are specific parameters or most
parameters of filter sample.

* Specific parameter not reported to DART/AQS

T Null code applied if not already invalid




Validating CSN Data - CSN Operational criteria and flagging

QT Pressure Sensor Questionable Avg. Ambient Pressure Only

QP Temperature Sensor Questionable. Avg. Ambient Temperature Only

AH Sample Flow Rate or CV out of Limits. All — except both Avg. Ambient parameters
sV Sample Volume out of limits. All - except both Avg. Ambient parameters
AG Sample Time out of Limits. All

AN Machine Malfunction. All

Y Elapsed Sample Time out of Spec. All — except Avg. Ambient Temperature



Validating CSN Data - Check CSN Concentration values

Time Series - Cross-filter Comparisons
* Validates quality of sampling, analysis and trends

- Species to check:
‘l/i/i 2 *
e Sulfur/Sulfate
. (3*S/S04)
. - : , - Fabs/EC
. . : e s ., ((Fabs/10)/EC)
. I S - L * Potassium/
C ' Potassium lon
* Sodium/
CSN Data - Chlorine PM2.5 LC (ug/m3) 24 Hrs POC: 5 -+ CSN Data - Chloride PM2.5 LC (ug/m3) 24 Hrs POC: 5§ SOdium |on

Hide missing values()
Date Range Fixed Y Axis 1

a| | 00 v to | | 00 v 0 25 £ Update Graph



Validating CSN Data - Check CSN Concentration values

Scatter Plot - Cross-filter Comparisons

+ =
2
Y
w15
ol
=
z
=
E
S
a
0.5
0
0.5 1 15 2 25
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 oo 073072021 G| | o0 v
X Axis
Sulfur PM2.5 LC ~ | 0419 215 Fixed O
Y Axis
Sulfate PM2.5 LC v o 25 Fixed O
Linear Regression [

& Update Graph

Filter By:

Validates quality of sampling, analysis and trends

Color By:

®none
Ocurrent Batch
Oseason
OMonth

Opay of week

Species to check:

e Sulfur/Sulfate
(3*S/S04)

* Fabs/EC
((Fabs/10)/EC)

* Potassium/

Potassium lon

*  Sodium/

Sodium lon
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Validating CSN Data - Check CSN Concentration values

Scatter Plot - Cross-filter Comparisons

* Validates quality of sampling, analysis and trends

Date Range
09/03/2023
X Axis
Light Absorption
Y Axis
EC PM2.5 LC Tor

Linear Regression @]

Light Absorption Coeffiecient

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

1| 00 v w© 09302023 [ 00 ~
Coeffiecient v | 2244 10914 Fixed O
v/l 02 1 Fixed [J

£ Update Graph

Filter By:

Color By:

®nNone
Ocurrent Batch
Oseason
OMonth

Opay Of Week

Species to check:

* Sulfur/Sulfate
(3*S/504)

* |Fabs/EC
((Fabs/10)/EC)

* Potassium/
Potassium lon
* Sodium/
Sodium lon
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What to Check/Be Aware Of

Data with C1 flag flagged by UCD for further review

BATCH SUMMARY

JUNE 2021

Total Samples:

10

Status Date

Jun-03
Jun-06
Jun-09
Jun-12
Jun-15
Jun-18
jun-21
Jun-24

Jun-27

0000000000

Jun-30

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

Total Qualifiers

46 (TT MD)

54 (TTMD C1)

46 (TT MD)

0

8 (TTMD C1)

3(TT)

46 (TT MD)

46 (TT MD)

46 (TT MD)

Q0 (TT AT MD)

Total Qualifiers:

A1 (44) C1 (59) MD (206) TT (369) Al (8) B] (155)

Total Null Codes

0

0

0

59 (B] Al)

51 (B] Al

51 (B] Al)

0

0

0

0

Total Null Codes:
MESSAGES

A Additional Review Requested

» 2021-06-06

» 2021-06-15
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What to Check/Be Aware Of

Reasons for C1 flag

« Reanalysis/investigation didn’t resolve data anomaly
* Observation across network — request for information
* Request for decision making

+ ! = Filter By: Color By:
Season ®rnone
DCurrent B
g Month Oseason
2 Mo
_ 15 Day Of Week Day Of Week
A

1.5 z
Sulfur PM2.5 LC - Multiplier 3.0

CSM 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
02/01/2022 [&] 00 v|to| 2282022 ([im| 00 ~

Example: -
POSSi ble Swa p ’ sulfur PM2.5 LC v 05 25 Fixed @
Su ggested in e —_— s P .

Linear Regression

5/504



What to Check/Be Aware Of — Invalid Br & CI

When reanalysis results are reported for PTFE filter samples, original Bromine and
Chlorine results are invalid due to high volatility

@ Jan-29 19 (MD) 2 (AL)

= Batch Data

Filter: {Jan-29
Reviewed Date Parameter POC  Value Ptile  MDL unc. e Qual. Code Comments
(V4 ﬂ Jan-29 Bromine PM2.5 LC 5 0.00294 1.0E-4 0.00157 ug/m3 AL 2
(v 4 ﬂ Jan-29 Chlorine PM2.5 LC 5 0.01334 0.00468 0.00559 ug/m3 AL -
(V4 ﬂ Jan-29  Aluminum PM2.5 LC 5 0.00382 39 0.03117 0.01896 ug/m3 MD i
v ﬂ Jan-29  Ammonium lon PM2.5 LC 5 0.59467 72 0.01289 0.04918 ug/m3 @
n

Bromine and Chlorine invalidated with ‘AR — Lab Error’ AQS null code beginning
with October 2023 data.

No action is required from SLT Validator.



What to Check/Be Aware Of — Intermittent SASS 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
e
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
a8 Jan-20  Nickel PM2.5 LC

No action is required from SLT Validator.

44 (A1 MD)

22 (MD)

21 (MD)

46 (TT MD)

6

6

6

6

6

0.01238 0.0028

-5.6E-4 0.00153
-0.00213 0.00319
0.07345 0.00994
0.0033 0.00117

7 (SCAI)

0.00353

9.4E-4

0.00201

0.01005

0.00109

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

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
2020 data
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What to Check/Be Aware Of — URG ‘Black Dust’

Site: Contamination from rotating sample head cap.

Comment from Site Operator

URG Audit cartridge

URG Inlet Tee

*Pictures from three different sites* sz



What to Check/Be Aware Of — URG ‘Black Dust’

Q: How was it Identified? A: Fabs vs EC comparison.
N R IF Black Dust is detected,
. THEN EC will be reported invalid
°°°°°°°°° beginning with January 2024 data.
Presentation on this at the
. National Ambient Air Monitoring Conference (NAAMC)
August 2024 — New Orleans




What to Check/Be Aware Of — URG ‘Black Dust’

Improved Cases

)

in

N (jg/m

_ Absorption/10 (Mm 1y

Raw Concentratio

fabs / 10 —=— ECTR

Seép 2022
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CSN Data Validation in DART: final notes

ltems to Check

v
v

AN NI N NN

Operational parameter values
Comments & flags from labs &
UCD (A1, B1, C1)

Null & qualifier codes

Data anomalies

Field blanks

Cross-Filter Comparisons
Recurring issues

Please...

» Update operational parameter
values & add qualifiers where
applicable

» Write clear & detailed comments
(dates, parameters/filters, actions)

» Be careful when applying flags to
multiple parameters

» Get in touch if you have a
question!
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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 — August
2021 Webinar slides

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

NAAMC Data Validation Training

2022 https://www.epa.gov/system/files/documents/2022-10/CSN_DART Training NAAMC v3 508.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 58



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/ValidationGuide_v2.0_update_20190916_0.pdf
https://airquality.ucdavis.edu/sites/g/files/dgvnsk1671/files/inline-files/QuickReferenceGuide_v2.0.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://www.epa.gov/system/files/documents/2022-10/CSN_DART_Training_NAAMC_v3_508.pdf
https://airquality.ucdavis.edu/csn-field-sites-maps
https://www.epa.gov/amtic/chemical-speciation-network-data-reporting-and-validation
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




Appendix: Potential New DART Features

Potential additions/changes to DART for Validator consideration —
input is requested

» Default plot of EC vs Fabs in Approval Mode
» Chain of custody data download in Approval Mode
 Remove DART sum of elements calculated parameter
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