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IMPROVE/CSN OC Artifact

Committee Tasks

1. Torecommend to the IMPROVE steering
committee and to CSN an appropriate
method for both networks to use to
artifact correct OC data

2. Tomake plans for implementing the
change in IMPROVE
o [IMing of change
o Back date change
o Change filter sampling/analysis configuration
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Currently considering
recommending the use of blanks
(QF) instead of back-ups (OBQ)

Blanks are less variable over time and space than back-
ups (both netwoerks)

Blanks for twe networks are similar, back-ups are not
IC and XRFE use blank filters for artifact correction
Blanks don't over-correct by including multi. factor
Blanks decrease additive artifact

» Bigger decrease for IMPROVE

o Lower bounad/under-correction for CSN
Simple/lew cost/applicable to histeric data

Both networks using same method will improve
comparability between networks



Change In behavier of IMPROVE field
planks aiter 8/08
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Analysis of existing IMPROVE data did not establish cause of change



Three hypothesis to be tested
(agreed upon by Committee durng Nov. 2011 call)
1. Manufacturing change in filters (DRI)

2. Air pulled through blank for 14 seconds
prior tor August 2008 (UCDavis)

3. Switch from single te double guartz in
August 2008 (UCDavis)
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Hypothesis 1: Manufacturing change to filters

Figure 4 Small
Blank filter we_ig::gtwa:_‘ghtt:l (E'I;S:e rI:)g)!olglcanufacturer Lot # numbers
between
gridlines are
manufacturer
lot number

Average OCTC (pg/cm?)
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DRI Lot # and Acceptance Date

Surface area/mass is similar for 3 filters with different masses
Mass variability within lot at least as big as between lot
Mass does not correlate with OC in laboratory blanks

CNL plans to start tracking lot number when new laboratory software is developed
6



Hypothesis 2: Alr through blanks

> Before Aug. 2008, 14s of air through FB
> After Aug. 2008, no air threugh field blanks

Parallel Air/No air blanks collected with Paralell Air/No air blanks collected with samples

samples for 7 days at UCDavis for 3 days at UCDavis
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This mechanism IS not cause of change
Note: CSN blanks do not have air through them,



Hypothesis 3: Change frem single
{0 double blank filters in IMPROVE

> Prior to August 2008, blanks were single
filters

> After August 2008, blanks are double filters
> Experiment: Parallel single/deuble gquartz
filters

o Late Fall (Oct/Nov) 2011: 6 QC sites for three
sampling events

o SUummer (Jun/July) 2012: 7 QC sites for Six
sampling events

Note: CSN blanks are single
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Parallel Single and Double Quartz Blank samples collected Fall 2011 at
six IMPROVE carbon x-module sites

B FB - single blank QF
M FP - QF of double blank

M FS - QBQ of double blank
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B FB - single blank QF
M FS - QBQ of double blank

at seven IMPROVE carbon x-module sites
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Percentage difference between
single blank and front of double blank
Fall 2011 samples
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Summer 2012 samples
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IMPROVE Monthly Median Back-ups and Blanks 2005-Oct. 2011
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Impact off changing sites and making
field blanks double quartz

IMPROVE Monthly Median Back-ups and Blanks "corrected"

0.45 for sites and single/double blanks
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Does change In artifact

colrection method really matter?

IMPROVE — diff. between CSN — difference between
MM blank corrected ©C and. MM blank: corrected ©OC
current method and current method
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Deciles of OC data
Deciles of OC data

Changing to field blanks for IMPROVE and starting to use field blanks
for CSN will modify the data in opposite directions but by roughly the
same percentage within each decile of each networks data.



Conclusions for Investigating drep 1n
IMPROVE Flield Blanks August 2008

> WO causes Identified:

o Changing from single te double guartz field blanks
single blanks better represent single guartz sample filter

o Changing from 6 te 13 back-up Sites
13 sites better representative network
two Phoenix sites likely overly weight urbban sites

> Single vs double guartz front sample filter
o HEGL started parallel sampling en 5/1/09
o Median percent difference is 0.4% (~40% for blanks)

o Double guartz sample OC concentrations not
Impacted
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Implications fer Recommendation
to Steering Committee

Blanks less variable over time & space than back-ups (lboth networks) - true
o IMPROVE “corrected” field blanks are more variable in time

Blanks for networks are similar, back-ups are net - true
» Although corrected blanks for IMPROVE are higher
o Limited parallel 3-day (CSN) vs 7-day (IMPROVE) blanks - no bias
o Corrections should be made for each network separately.
Blanks don't over-correct by including multiplicative factor - true
o lLess correction than backups in seme summers
Blanks decrease additive artifact - true
o Bigger decrease for IMPROVE
o lLower bound/under-correction for CSN
Simple/low cost/applicable te historic data - true
Impreve comparability between networks - true
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> Prepare

PROVE/CSN Steering
Committee plan

Written report

o Data analysis through 2011

o Likely recommend single field blank correction
for both networks

> CSN/IM

PROVE artifact committee

approva
> Present

recommendations to IMPROVE

Steering Committee
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Next Steps - Sampling

> How many and where to collect back-ups

and blanks?

o Both networks — continue to collect back-ups and
planks as currently deing to previde data set for
analysis ofi artifacts in 5 years

o IMPROVE

collect and analyze single blanks (beginning fairly: seon)

use freed resources to add collecated back-up/blank field site
at HEGL

o CSN — continue with 10% rate




Next Steps — Data

> IMPROVE
o Future - artifact correct using monthly median blank
o Historic data —
Field blank coerrect OC data back te 1/1/2005

Use 40% estimate of error due to double blanks to
estimate field blank values from 8/08 te change in
sampling te single field blank

> CSN
o FUture — artifact correct using monthly median blank
o Historic -

correct data beginning when URG samplers and DRI
analysis began



Do particles Impact evelution of

gases from back-up and blanks
Ann M. Dillner, Hege Indresand

> Sample filters typically have pyrolyzed
carbon (OP) present

> Blanks and back-up filters typically do not
have OP

> IS this observed difference due to particles
on the front filter and no particles on
backup and blanks?



Experimental Set-up

> Multiple sets of 4 parallel front-back filters
pairs at UCDavis, some included blanks

> Each front, back, blank set treated
differently
e SOMe ammonium sulfate added
o A lot of ammonium sulfate added
o Alr pulled through sample but no particles
o NO treatment

> All filters analyzed at DRI



Sampling Results

> Back-ups
« OC concentrations 0.07 to 0.63 pg/m?
« 5110 95! percentile of IMPROVE backups
« Range of median is 0.15 to 0.35 ug/m?

> Fleld Blanks

« OC concentrations 0.04 to 0.10 ug/m?
o Lowest guartile of IMPROVE field blanks
« ‘Corrected” median range 0.12 to 0.25 ug/m?



Back-up Filters - Increase in OP
With added ammonium sulfate
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Back-up filters - Change in
thermal fraction distribution

Air Only Back-up Filters Treated Back-up Filters

123456 7 8 91011121314 1234567 8 91011121314




Field Blanks

> No OP on field blanks Treated Field Blanks
or treated field blanks

> Change In thermal
fractions

Air Only Field Blanks



Summary

> Particles (sulfate or NaCl) added to back-
ups cause OP to measurably increase

> OC2 and OC3 are also affected, TOC not

> Back-up (and blank) fractions may not
represent artifact fractions on front filters



