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How do you use observations to convey
potential health effects of air contaminants?

Criteria - Toxics

 Attainment/nonattainment status  ° 137 HAPS;(; Eliesel PM " k
« v ave cancer inhalation risks
* Look at the AQI (www3.epa.gov/airdata) « ~100 have noncancer inhalation risks

e Additional HAPs issues from
deposition/ingestion, other pathways

PR —  Abundance of ambient data toxics
vew data?
e  >25,000 site/pollutant measurements
Ao, o8 = with at least one year of complete data
EEEEEEEEEEE v.. H between 1990 and 2013

Daily AQI Values in 2014 * Less than half have data after 2010

Athens, OH

* Roughly half the data are below MDL
* In2011: ~200 monitors for BTEX, high

an rn wan ae war  m m ave  se ocr  wov b concentration chlorinated VOCs, less
s M 'h'u“' H HEEEE. for aldehydes, much less for other
(7 N SRl e HAPs




Concentration benchmarks corresponding to a 1 in 1 million cancer

risk or a hazard quotient of 1 for noncancer effects

Provides a way to provide
context in examination of
air toxics concentrations in
the absence of national air
quality standards.

HEALTH BENCHMARKS *

(ug/m3)
1 per million Hazard
Pollutant cancer risk Quotient=1

Chromium (VI) 8E-05 0.1
Arsenic 2E-04 0.015
Beryllium 4E-04 0.02
Cadmium 6E-04 0.01
Benzo[a]Pyrene 6E-04 N/A
Ethylene Dibromide 2E-03 9
Nickel 2E-03 0.09
Ethylene Oxide 0.01 30
Acrylonitrile 0.01 2
Naphthalene 0.03 3
1,3-Butadiene 0.03 2
Ethylene Dichloride 0.04 2400
Formaldehyde 0.08 9.8
1,4-Dichlorobenzene 0.09 800
Vinyl Chloride 0.11 100
Benzene 0.13 30
Carbon Tetrachloride 0.17 100
Trichloroethylene 0.21 2
Ethyl Benzene 0.40 1000
Acetaldehyde 0.45 9
Tetrachloroethylene 3.8 40
Methylene Chloride 63 600
Chloroform N/A 98
Toluene N/A 5000
Lead N/A 0.15
Manganese N/A 0.3

Highest risk HAPs,
concentrations
above MDL

>|<based on chronic inhalation unit risk

estimates and reference concentrations
used by EPA (last updated Spring 2014).
Cancer benchmark adjusted upward by
1.6 for HAPs with mutagenic mode of
action



Data Analysis Procedures

e Used Archive

* Non detects treated as O
 Less than MDL treated as is

 Different Completeness approaches for annual statistics

e 2010-2012 Risk weighted concentrations (next slide) required 11 days per
guarter, at least 3 quarters, and at least 1 complete year between 2010 and
2012

e Other analyses — required 75% of scheduled measurements for each quarter, at
least 3 quarters
* Different POC averaging approaches
* Averaged all POCS with same method code (Risk weighted concentrations)
* Used POC with most completeness (Report on the Environment)
* Average all POCS together except sub 24 hours vs 24 hours (all other plots)
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Determining Priority HAPs from the Monitoring Data/MDL

Cancer Weighted Concentrations based on Monitor Medians

Cancer Risks Based On Monitor Median / # monitors
Formaldehyde
100% 7
o | Risk_Bin
= T3% greater_than_100
E from_ &0 to 100
T 50% from_10_to_50
E from_1_to_10
g 259 less_than_1
0% T — | .
E g N E () § S O O E
PPPPPPPFPSHEHSHSHHEHSH

Measurement Detection
Formaldehyde

MDL_Bin
greater_than_MDL
not_greater_than_MDOL
nondetect
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Count of Daily Measurements Per Monitor
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ity HAPs from the Monitoring Data/MDL
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Cancer Weighted Concentrations based on Monitor Means
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urban

rural

Cancer-Weighted Comparisons at NATTS sites based on 2011
ambient data

—

—

Atlanta, GA

Los Angeles, CA
Phoenix, AZ

St. Louis, MO
Bountiful, UT
Grand Junction, CO-18
Bronx, NY
Rubidoux, CA
Washington, DC
Detroit, Ml
Houston, TX
Chicago, IL
Richmond, VA
Pinellas County, FL
Providence, Rl
Roxbury, MA
San Jose, CA
Tampa, FL
Portland, OR
Rochester, NY
Seattle, WA

M Benzene

B Formaldehyde

B Acetaldehyde
Naphthalene
Arsenic

| Nickel
1,3-Butadiene

® Carbon tetrachloride

— Karnack, TX

Chesterfield, SC
La Grande, OR
Horicon, WI
Grayson Lake, KY
Underhill, VT

50

Other

100 150
Per Million

200

Most sites exceed 50
per million

Formaldehyde range:
11 to 170 per million

Acetaldehyde range:
1.7 to 7 per million

Benzene range: 3 to
13 per million

Other: sum of 32
cancer HAPs



Cancer risk at NATTS from the highest contributing HAPs (2011):

No distinct spatial pattern

Legend

NATTS CancerRisk_2011
Sum of Fields

t’fﬂ Per million

I Acetaidenyde
[ | metaisPm10All
I Benzene
[ Naphthalene
Il rFormaidehyde

Filled in formaldehyde,
acetaldehyde and metals
with 2010 where not
available for 2011




Trends
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Risk Weighted Concentration (per million)

NATTS Butadiene Trends (Site Means)
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Chlorinated VOCs

Carbon Tetrachlericle
Chloromethane
Dichlaromethane

Hydrocarbons
1,3-Butadiene
2,2 4-Trimethylpentane
Benzene

Ethylbenzene
n-Hexane

o-Xylene

Styrene

Toluene

Oxygenated VOCs

Acetaldehyde
Formaldehyde
Propionaldehyce

Metals
Arsenic PM2.5 3
Lead PM2.5
Manganese PM2.5
Nickel PM2.5 = =g

L) LB Ll L) L)
-15 -10 -5 0 5 10 1

Percentage Change per Year
Median Percentage

Cha Year
oo -

Percentile Percentile
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Report on the Environment- Air Toxics Trends environmental indicator
WWW.epa.gov/roe

Exhibit 6. Ambient 1,3-butadiene concentrations in the U.S, 2003-2013
ROE Pollutants covered:

0.8 1,3 butadiene — 53% decrease

E Acetaldehyde — 28% decrease
2 . Benzene — 45% decrease
s Carbon tetrachloride — 3% increase
= Formaldehyde — 17% decrease
£ 04 Tetrachloroethylene — 73% decrease
& Arsenic (2005-2013)- 39% decrease
2 02 10%-90% range  Hey chromium (2005-2012) — 45% decrease
— Median
= — Average
<
0

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Year

Coverage: 109 monitoring sites nationwide (out of a total of 246 sites measuring 1,3-butadiene in 2013)
that have sufficient data to assess trends since 2003.

Information on the statistical significance of the trends in this exhibit is not currently available. For more
information about uncertainty, variability, and statistical analysis, view the technical documentation for
this indicator.

Data source: U.S. EPA, 2014



URBAN

RURAL

HAP Trends at NATTS (2003-2013) — based on annual site means

PAHSs
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Phoenix, AZ 09 -08 -08 -09] 06 -06] 03 o04] 08 03 05 -04 02 0.6 -09 05 -07 -0.7 -0.7 04 0.3
Los Angeles, CA -1.0 -1.0 -02 -09] -0.1 -0.2] -0.7 -0.1] -0.6 -0.6 -0.5 0.3 -1.0 -0.4 -04 -09 -09 0.1 00
Rubidoux, CA -1.0 -1.0 -09 -0.8] -0.8 -0.6] -0.1 o0.4] -08 -0.6 -0.1 -1.0 9 -06 -0.1/ -1.0 -0.7 0.0 -0.1
San Jose, CA -0.7 -09 -05 -07] 02 -04] 05 03] 00 038 -04 -0.3 0.4- -0.1 00 0.7 05
Grand Junction,CO | -09 -08 -05 -06| -02 o00] 03 03] 00 04 06 0.3 -0.2 03 -0.6 -06 -0.6-
Washington, DC -09 -09 -09 -09] -04 -05] -06 -09] -08 05 -03 -0.7 -0.2 -0.5 -0.3 -0.9 -0.3 -0.9
Pinellas County, FL | -1.0 -1.0 -09 -0.7] o0 -04] oo -03] -09 -10 -06 -05 -0.7 0.3 -1.0 07 -1.0 -04 -03 -0.3 -0.9
Tampa, FL 0.9 -0.4 -03 -0.8] -02 o.o- -03] 08 -05 -08 00 -08 0.4 -1.0 00 -0.8 -0.3 -0.8 -0.3 -0.7
Atlanta, GA -0.8 -09 -09 -05] -09 o0.1] -0.6 -0.4] 0.4 -0.2 0.0 -0.8 -0.8 -04 0.2
Chicago, IL -06 -05 -06 03] 03 02]-03 06 -0.5- -0.1 -05/ -09 -06 -09 -02 -06
Roxbury, MA -09 -08 -09 -09] -08 -03] -04 -09] -09 -0.9 03 -08 -06 -06 0.1 -0.9
Detroit, Ml -09 -09 -0.1 o0.3] -0a1 -0.2] -02a o0.0] -0.2 -0.5 0.8 -1.0 -0.3 -0.9 -0.8 -0.6
St. Louis, MO -0.9 -0.8 -0.7 -0.2] -05 -0.5] -0.1 -0.6] 0.1 0.3 0.5 -0.8 -0.1 -06 0.0 -0.5
Rochester, NY 1.0 -09 -08 -09] o6 o05)] -05 o0.5] 04 -0.9 -0.6 -09 06 -08 -0.1 0.5
Portland, OR -0.6 -0.9 -0.7- 05 -07| -08 os5] 01 0.0 -0.8 -08 -04| -09 -0.8 -0.6
Providence, RI 09 -09 -08 -1.0] -02 -0.1] 04 -0.7] -08 0.1 -08 -1.0 -0.9 -0.4_ -04 00 -09 -1.0 -09
Houston, TX 09 -0.1 -02 -0.8] 0.7 -07] 01 -09] 00 00 0.0 0.3 -03 0.1 -04] 08 -09 -0.6 -06 -0.8 -0.2 -0.4
Bountiful, UT -0.7 -0.2 -01 o05] -01 o00] 00 -06] 01 06 o06 -0.3 0.6- -0.2] -05 03 -05 -04 -06 -0.2 -0.4
Richmond, VA -09 -09 -08 -09] -04 -0.2] 06 -0.7] 04 -07 04 -08 -01 -03 -07 -05 04 -0.7] 03 -01 -0.7 0.1 -05 -0.3 -0.9
Seattle, WA 0.8 -03 01 -07] 09 09 00 02§ 08 -03 -M-n 9 10 07 o4 05 02 03 07 08 .01 03
La Grande, OR 02 00 05 03] 02 -04] 03 o07] 01 05 0.1 0.0 04 -03 -0.2 -0.1] -o06 0.8 -08 -09 -09 -0.7 -06
Chesterfield, SC 04 05 02 o06] -09 -09] 07 -04] 03 - 00 -01 03 0.1 -0.1 -0.1] o2 -02 02 -03 -03 -09 0.1
Karnack, TX -0.7 05 01 -06] 03 04| 02 o00] 00 00 -03 0.2 -07 -02 -0.6 -1.0 -1.0] -02 -1.0 -1.0 -0.6 -0.2 -0.4 -1.0
Underhill, VT -06 -06 0.1 03] -08 -04] -06 -09] 0.0 03 0.1 o041 - 02 0.2 02] 02 05 -0.8 -04 -04 0.6 0.1
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Challenges in Analyzing Trends At a Site-
linking benchmark risks and MDLs- Example from Detroit

Formaldehyde
Noncancer \

#Days
benchmark (HQ=1) How many days
8 150 have measured
values in that

100 year
7.5 BOX: 25/75 . 50
Whiskers:10/90

benchmark
cancer
1."m|lI|8n
hazar
(9]
E

quotent

on
=

5.0
Cancer benchmark

MDL _desc

O Mean MDL
A MD Lofichart

(1 per million risk)

Average
0.0 oo 5555’5. MDL
5383885882y

& R KR IRIKRIKJVIKIKARA
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Challenges in Analyzing Trends At a Site.. Continued
Benzene, Ethylene Dichloride and Acrylonitrile at Roxbury, MA

Benzene

Acrylonitrile

Ethylene dichloride

Benzene:
Benchmark above
average MDL and
data above MDL.

ug/m’

Cancer benchmar
(1 per million risk)

More certain

0.2

o A A A A A A A

o
(o]

Less certain — data below MDL, average

MDL is above benchmark

0.09 #Days
™ 50.0
57.5
55.0
52.5

50.0

benchmark
__cancer

1/millign
. haz%ﬂrI

quotient

MDL desc
o Mean_MDL
- & MDLoffchart

c 0o o o o

0.03




Data Accessibility/Visualization

* Accessibility
* AQS
* Air toxics archive (www.epa.gov/amtic)
 Air data (HAP report)

e Visualization
* Rshiny
* NATA



R-Shinv Application

shinyapps.io

Powered by {4 Studio

Air Toxics

1st Plot
Choose a Pollutant

1,3-Butadiens

NATTS Site?

MATTS

Choose a State

AT

Choose a County

Maricopa(04013)

Choose a site ID

040135947

2nd Plot
Choose a Pollutant

Benzene

NATTS Site?

MNATTS

Choose a State

AT

Choose a County

Maricopa(04013)

Background Info

Toxics Concentration Summary:

1st Plot

1,3-Butadiene ug'm3

2nd Plot

Banzene ug'm3

Q

Pollutant: 1.3-Butadiene (43218)
Site: 040139997
MATTS Location: Phoenix, AZ

Maricopa

Sitetype: Urban

Cancer benchmark (10permilion risk)-—-(ug'm3)=0.3333
Noncancer benchmark (Hazard Cuotient (HQ)) -- (ug/m3)=2

NS e e B

YEAR

Polutant- Benzene (45201)
Site: 040139997
NATTS Location: Phoenix, AZ
County: Maricopa
Sitetype: Urban

Cancer benchmark (| 10permillion risk)--(ug/m3)=1_2821
Noncancer benchmark (Hazard Cuotient (HO)) - (ug/m3)=30

cancer_10_In_a_milllon

— roncancer H3_Is_1

— cancer_10_In_a_milllon
— rorcarcer Ha s 1 17



NATA will include monitoring data

» Step 1 — Query by state, state/poll or risk/poll

» Step 2 — click on resultant monitor to see pop-up concentrations in
2011 and latest year, and whether trend of annual means is up, down
or insignificant

* Step 3 — view trend — see distribution and how the values relate to
the detection limit
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Pollutant: 1,3-Butadiene(43218) Site: 250250042
NATTS Location: Roxbury, MA County: Sufiolk Sitetype: Urban

Cancer benchmark (1permillion risk)——(ug/m3)=0.0333
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Ssummary

e Significant value in ambient air toxics data
e Assess trends (unique role)
* |dentify HAPs of concern
* |dentify limitations, issues to focus on for monitoring program
* Evaluate model results

* Opportunities/Challenges
e Data dissemination/visualization
* Analysis “rules” / standard procedures
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All Sites NATTS Sites Only

K

Toluene

Tetrachloroethylene

Methylene chloride

Number
Ethylbenzene- DEE :nionnors @}
B3 111 Number
Carbon tetrachloride - IJ :15 DE—I ;\)llfonitors
B8 196 B3 25
Benzene- mO r :;?; B :23
Ed 216
Acetaldehyde = O f 5 B O f
1,3-Butadiene- EIEr EID
0 1 2 3 4 5 0 1 2 3 4
ug/m’ ug/m’

Distributions in 2011 (http//www.tandfonline.com/doi/odf/10.1080/10962247.2015.1076538#.Vhsdwk3sID8)

* all sites vs NATTS are similar; relationship with MDL also similar

* Highest concentration HAPs — mobile sources, secondarily formed pollutants, ubiquitous
pollutants, common chlorinated solvents 24



http://www.tandfonline.com/doi/pdf/10.1080/10962247.2015.1076538#.Vhsdwk3slD8

All Sites NATTS Sites Only

Vinyl chloride - |—+:| b ] O
Trichloroethylene - . = bz . =
Number
of Number
Monitors of
Naphthalene- ® :'jﬁ :c;gltors
Bi178 BH 26
Ed 184 B3 27
Ed193
Manganese PM10- IZI~
Ethylene dichloride- l
0.00 0.05 0.10 0.15 0.20 025 .00 0.10 0.15 0.20 0.25
ug/m3 ng/m®

Distributions — all sites vs NATTS are similar; relationship with MDL also similar
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All Sites NATTS Sites Only

Nickel PM10- 0O =— O 10- o0 =®
Chromium VI- V|-
Number
of ) Number
Monitors of
; - B3 27 . Monitors
Cadmium PM10 i 10 E%.
E3 38 Ed 27
E3 39
Benzo(a)pyrene- O ne-
Arsenic PM10- 0O O 10- M O
0.000 0.001 0.002 0.003 0.004 0.005  0.000 0.001 0.002 0.003 0.004 0.005
ug/m° ug/m®

Distributions — all sites vs NATTS are similar; relationship with MDL also similar
Highest concentration HAPs — mobile sources, secondarily formed pollutants,

ubiquitous pollutants, common chlorinated solvents
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