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— Are there redundant sites?
— Are there areas that are not well characterized?
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= |dentify pessible locations for new sites
= Provide information on population served
= \Weight of evidence
= Validation of planned networks
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“__'__1 Site InformatrUn ool (all pollutants)
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= Population Animation (all pollutants)
= Correlation Matrix Analyses/Tool
Area Served Analyses/Tool
Removal Bias Analyses/Tool
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— 2005 through 2008



Sle Inforretiorn Tool

~ = Created by David Mintz (AQAG) as part of
e —— e
the Air Explorer set of tools
= WWW.Eepa.qgov/airexplorer
= Shows both active and inactive.sites

= Provides pertinent site information
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http://www.epa.gov/airexplorer
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the quick and easy
viewing of the
networks along with
descriptive

information for each
site.
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Produced by David Mintz, AQAG
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~ = Displays active and inactive sites from 1990
10 2008 along with an estimated population
change from 1990
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= Big caveat: very crude estimation' eficensus
tract populations




Population Animation

“Wria :rrcr,,r o e =z riaad for acdditornzl irforrztorn®

s current inforrrztic f]*( _\1 ¢ colleciad siill releveari?”
—= ~ This animation shows the change
Population Changes and Ozone Sites in the in population using 1990 as a base
Lake Michigan Area and is intended to identify areas

where population trends are
increasing or decreasing.

Sites active for the current year of
the animation are displayed as
circles while inactive or “historic”
sites are shown as triangles.

In this example, while the city of
Chicago has seen little or no
change in its population between
1990 and 2007, the areas
surrounding Chicago continue to
see a steady positive trend
without seeing a change in the
location of the existing sites in
the ozone network to accommodate
the increasing population in the
suburbs.

Change in Population from 1990 (%
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This product will be available for
Google Earth. 8
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~ = Sjte pair correlationiand relative difference
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analysis

= Prepared analyses done by CBSA/CSA or
county

= Tool can be run over a user defined area,

fimam’aﬁd set of years——. . ——4
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Average Relative Difference
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Numbers in Ellipses Represent Distance Between Sites in km
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rernoval Blas Aralyses/ Tool
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= Prepared analyses Show theremoval blas
~ for each site across 4 years of data

— Main product is a Google Earth file; CSV and
ARCGIS shape files will also be available

= |nteractive tool can bee used for network
verification where the user can take out
tlple sites based on 2008 networkew

M ile as well as CSV'
and SHP files
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“Are triere sites inat could pe discorntnued or rnoved?”
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negative bias positive bias

Sil=s marksa by s0id dots are nod signifcanty derent fom z=ro

Using a site’s nearest neighbors,
It is possible to determine
whether or not a site usually
measures higher or lower than
its neighbors.

Red sites are locations where
there is a positive bias or

the sites’ neighbors usually
have a greater concentration.

Blue sites are locations where
there is a negative bias or
the sites’ neighbors usually
have a lower concentration.

m—

Sites marked by a solid
dot are not statistically
different from their
neighbors and could be
considered as excess.
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The Google Earth output
provides the removal bias
information for each of the
four years analyzed as well
as relevant design value
information for the two
overlapping 3-year periods.

The highlighted site is near
St. Louis, MO. Even though
the site may consistently
show a small bias in relation
to its neighbors over time,
there may be other
circumstance [

reclude it from being

'- ' onsidered for removal or

relocation.

This would include violating
the NAAQS as this site does
for both 2005-2007 and
2006-2008.




- Prepare analysefshow the area served by

each monitor based on VVoronol polygons

= Tool allows for user input and shows area
served for existing sites as well as pessible
new sites

s
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. This map shows the
Voron0| polygons for
' ozone sites near St. Louis,
MO. Each polygon shows
: L s " the area represented by
— Wi < el Sl < BT v an ozone

TagRenn | LT e i b 2% monitor marked by a
“star” on the map.

Depending on the year,

' clicking on the site in

Google Earth provides the
design value, the S|ze of -1

«\171190008 (2 8) 4
Allon O *

represents as well as the
population represented
from both 2000 and an up
to date estimate.
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Using more than one tool or analysis in combination with others may provide better overall
information regarding the utility of a site. With the St. Louis example, when overlaying the

Voronoi polygons, the neighbor to the east of the monitor that was not different from its

neighbors has the same design value and represents more people. One possibility could be to
combine the two monitors to represent a single area. 17
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— Correlations, distance and gradient (difference)

= Pairs of sites that meet use input have a
“new” sites placed half way between them
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2008 Ozone sites

Site Pair Correlation = 0.5
Distance between Site Pairs: 100km
Difference between Site Pairs: 0 ppm

* Existing Sites from Site Pairs Meeting Criteria
Existing Sites from Site Pairs Not Meeting Criteria
& Possible New Sites

Using the nearest Voronoi neighbors
and applying some criteria to the site
pairs such as examining the gradient,
distance and correlation between
them, a possible new site was placed
half way between two sites that met
above criteria.

There are obviously more “new” sites
than would be expected to be put into
service. This analysis simply
highlights areas where a new site
MAY be placed to possibly provide
additional information. Additional
analyses and priorities from the States
may show that the suggested sites
are not necessary.
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- T_yplcal faCtor from PMF AnaIYSIS PMF is not just a tool for source
from Region 5 2001 Network Assessment  apportionment analyses. Itis a

generalized multivariate
technique that can be used to
characterize any data which
covary.

In this case, an analysis was
done looking at ozone data
from Region 5 with the plot
showing one of the “factors”.
The results of the analysis
grouped the ozone sites shown
on the map into different
spatial factors. This one
represents the Northeast_U_S_._
There were also factors
representing other
geographical regions such the
Lake Michigan area, the central
Midwest (southern IL, IN, OH),
North Carolina, and the south
central US.

Rizzo, MJ; Scheff, PA; Assessing ozone networks using positive matrix factorization;
ENVIRONMENTAL PROGRESS; Vol 23 Issue 2; Pages: 110-119; JUL 2004
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Uniqueness Metric Describing How Well PMF Fit the Ozone Data
(Region 5 Network Assessment 2001)

Uniguensss Metnic for

e
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Czone Factor Anolysis

Solution

Harvmalipad doata, Sraddnd OV
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PMF provided a prediction of
the ozone concentrations at
each site included in the
analysis. A uniqueness
metric was constructed to
characterize PMF’s ozone
predictions.

Sites colored near the
bottom part of the scale
(blue to green) were
predicted very well and
considered candidates for
either removal or relocation.
Sites colored near the upper
end of the scale were seen
as being more unique and,
therefore, less likely to be
moved.
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— Working withr Ambient Al Monitorng Greup-tor
: provide a downlead site via AMTIC

= Need to finish some analyses for continuous PM
and add PM,, to everything

= May need to make some minor changes to
Interactive tools

= Need to provide complete documentation as

sibleraddendum to 2007 “AMBIENT_AIB_ B
= ﬁSSESSMENT GUIDANCE" including

Interpretation of results
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