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Uses of Ambient Data of Air Toxics

Confirm risk model results

— Assess risk predicted by model in key locations (i.e.,
schools, communities)

e Model Evaluation

Trends

— Tract progress of air toxic reduction efforts for key
pollutants (i.e., benzene, formaldehyde)

* Local assessments

— Near roadway, fenceline monitoring downwind from
Industrial facilities
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http:/lwww.epa.gov/national-air-toxics-assessment
7 EPA United States Environmental Protection Agency . = :

Search EPA.gov

Learn the Issues Science & Technology Laws & Regulations About EPA

National Air Toxics Assessment ContactUs  Share

On December 17, 2015, EPA released

EPA's ¢ e uation of air toxics in the United Stat o : the most recent update to the National
s comprehensive evaluation of air toxics in the Uni es : JE— \ent (NATA). NATA

National Air Toxics Assessment

contains emissions data from 2011 and
uses models to make broad estimates
of health risks over geographic areas of
the country.

Learn more

NATA 2011 NATA | Qudkinks
Overview Assessment % « Previous versions of NATA
» Other environmental screening tools
» Learn about risk assessment
® | imitations ® 2011 Assessment Results + Hazardous Air Pollutants website
® Glossary of Terms ® J011 NATA Map ¢ Urban Air Toxics website
® Frequent Questions ® 2011 Assessment Methods
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Monitoring Data Included in the NATA
Map App

Ab==te o Query Monitor data...
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Monitoring Data Included in the NATA
Map App

It

(9 of 28)
Air Toxics Monitors:Benzene
AMA SITE CODE 482010036 A
Location MNA
STATE TX
Latitude 29.776100
] Longitude -55.,105102 L
_' Location Type SUBUREBAN
fr_.: Setting MNA j
NATA HAP Name BENZENE
AQS PARAMETER CODE 45201
AQS PARAMETER MAME Benzene
Pollutant Code Description Benzene
Duration Description 24 HOURS
' 2011 Max Conc (pg/m3) 10.670840 W
| Zeomw T
T ]
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Monitoring Data Included in the NATA

Map App

Pollutant: Benzene(45201) Site: 482010036
City: CHANNELVIEW County: Harris State: TX Sitetype: SUBURBAN

Cancer benchmark (1permillion risk)-—(ug/m3)=0.1282
Moncancer benchmark (Hazard Quotient (HQ)) —— (ug/m3)=30

o

T

Y

Benzene ug/m3

0- [@] [8] [0] [@] [8] [0] [@]
2DID? 2d08 QDIDQ 2DI1 0 2d1 1 20|12 20|1 3
YEAR

MDL_desc
) Mean_MDL
£\ MDLoffchart

benchmark
— cancer_1_in_a_million

— noncancer_HQ_is_1

January 2015 Box shows 25th/75th percentiles, whiskers show 10th/00th.
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Air Toxics Challenges

 What is level of completeness to require to
creating annual average/statistics: (11
measurements vs 12 per quarter)

« Differences in measurements across POCS
(monitors) at same monitoring site

— Average across all POCS or pick a POC?

e Treatment of data below MDL and ND
— cancer benchmarks below MDL
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Pollutants where MDL >
1 in 1-million cancer benchmark

Tribromomethane

Carbon tetrachloride 35-509% of

 sites with MDL

Vinyl chloride
: > benchmark
Trichloroethylene —
alpha-Chlorotoluene m—————— 7 0-80% of sitels with
1,3-Butadiene m—— MDL > benchmark

p-Dichlorobenzene E———————————
Ethylene dichloride m—r———————

1,1,2-Trichloroethane 80-100% o
Hexachloro-1,3-butadiene sites with MIDL
Acrylonitrile  n——— > benchmark

1,2-Dibromoethane

0% 20% A40% 60% 80% 100% 120%
Percent of sites with more than 80% of data below MDL

National Ambient Air Monitoring Conference August 2016
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Data analysis challenges: data below
MDL and non detects

« MDL - statistical construct, estimate of the
concentration at which there is 99% confidence that
the analyte, when positively identified, Iis present

 ND — analyte not identified based on set criteria such
as signal to noise
— Does not mean the concentration is zero

— We see NDs where remote concentration (background) is
nonzero

9
Don’t see these distinguished in literature on handling data below detect
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What does below MDL/ND mean:
not there? vs can’t measure It?

REMOTE Range of Site Sites with
(ug/m3) Minimum MDL NDs
2014 In 2014

Carbon tetrachloride 0.547 0.006 to 0.53 6 sties
Chloroform 0.058 0.01t00.4 12 sites
Benzene 0.116 0.006 to 0.27 5 sites
Methyl chloroform 0.06 0.01100.46 7 sites
Methyl bromide 0.0294 0.02t00.4 16 sites
Dichloromethane 0.146 0.01to7 6 sites
(methylene chloride) '
Trichloroethylene 0.0041 0.01-0.46 3 sites
Tetrachloroethylene 0.0131 0.01-0.6 10 sites
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ND versus below MDL

Outie L'gngar Range

10 TR T imitof oy
9— ‘ 2 FQuantiﬁcatio:

?
= Less Uncertainty N D :

3 Method Detection

- Limit
i_ Hi.q Uncertainty : o } ND?

Method Blank

Concentration (o units)
. (* ]
|

Figure 2. Analyte Concentration vs. Reporting Certainty. (The y axis represents signal
strength, in units of the standard deviation (o) used to determine the MDL.) Adapted from 1
Keith, 1991 by Johnson, 2001.
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What to do with data below
MDL/Nondetect

 When using censored data: Helsel
(Chemosphere, 2006) — substituting Is
fabricating. Use statistical techniques.

 When reporting the data: many scientists
iIncluding EPA’s Science Advisory Board,;
Analytical Methods Committee, Royal Society
of Chemistry: Report the result found, with
statement of its uncertainty

12
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Sensitivities to different treatment at
Individual sites

« Ethylene dichloride
e 1,3 butadiene

First, we look at MDLs for across the NATTS sites

13
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Ethylene Dichloride MDLs - 2014

Rural4
Urbanl7
Rural2
Urban18
Rural3

I

Urbanlé ==

Urban15
Urbani14
Urban13

Rurall

Urban12
Urbanll
Urban10
Urban9
Urban8
Urban7
Urban6
Urban5
Urban4
Urban3
Urban2
Urbanl

80%
belo

-

B maxMDL_ug m3

B minMDL_ug_m3

— Less than

20% of d
below MI

Vitore|than

f date
MDL

ata
DL

0

[
0.05

0.1 0.15 0.2

0.25 0.3 0.35 0.

2014 MDL (ug/m3)

4



o United States
\‘I-" Environmental Protection
Agency

1,3 Butadiene MDLs — 2014

Rural4 ' ' ' - More than

Urban22

rban
N Rura]i; 80% Of d ata.
Rural2
Urban1s below MDL
Urbanl5s
Urbanili4d
Urban21
Urbang
Urban8
Rurall
Urban20

m maxMDL_ug_m3

M minMDL_ug m3

Urbanl2
Urbané
Urban9
Urban?7
Urban5

Urbanil3
Urbanl
Urban3

Urbanl0

Urbanll

Urbanlé
Urban2

Less than
20% of data
below MDL

Ll |II|

0.05 0.1 0.15 0.2 0.25

o
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Can treat below MDL and ND many
different ways

e Substitution approaches
— Data below MDL =% MDL
— Data below MDL =0
— Use data as-is. No change to data below MDL; ND=0
— Data below MDL=1/2 MDL: ND=0

o Statistical Approaches
— Use Regression on Order statistics (ROS) for ND
— Use Kaplan-Meir (KM) for ND
— Use ROS for all data below MDL
— Use K-M for all data below MDL

16
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Ethylene dichloride— sensitivity to substitutions
Treat <MDL; ND as the same

Cancer
benchmark —— Rur=l - '
100% ND

o R 1| = belowDLand o =0
61% ND

W belowMDL and ND = MDL/2

Urbanl8 _ 100% below MDL,
33% ND

Urbanl6 . 98% below MDL,
98% ND

AN S N 057 below MDL,
71% ND

Urbanl4 75% below MDL,
36% ND

0 0.05 0.1 0.15 0.2 0.25 03 17
2014 mean value (ug/m3)
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Ethylene dichloride— sensitivity to substitutions
Treat <MDL; ND differently

Cancer Rurald _ 100% below MDL,
............................. ura 100% ND
benchmark =~ =00
........... R
EE—— 007 Pelow MDL,
Rural2 61% ND belowMDL and ND = 0
100% below MDL, H belowMDL and ND = MDL/2

Urbanl8 = 33% ND

98% below MDL,
Urbanl6 98% ND

belowMDL=MDL/2 and ND= 0

B Use all reported data; ND is O

95% below MDL,

1

Urbanl5 71% ND
75% below MDL,
0 0.05 0.1 0.15 0.2 0.25 0.%8

2014 mean value (ug/m3)
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Ethylene dichloride— sensitivity to
substitutions/statistical approaches

Cancer Rurald | 100% below MDL, 100% ND
benChmark ................................ >
ND use KM
~—— 100% below MDL, 61% ND
Rural2 q
I B ND use ROS
belowMDL=MDL/2 and ND= 0
Urbanl8
100% below MDL, 33% ND
W Use all reported data; ND is O

Urbanl6é —  98% below MDL, 98% ND

|
Urban15 = - 95% below MDL, 71% ND
75% below MDL, 36%
|

0 0.05 0.1 0.15 0.2 0.25 0.39
2014 mean value (ug/m3)
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Cancer
benchmark

No data for
statisticat /)
approaches

Ethylene dichloride— sensitivities

_
Rurald 100% below MDL,
= " 100% ND
Rural2 100% below MDL, belowMDL and ND use KM
T —— 61% ND
m belowMDL and ND use ROS
Urban18 g 100% below MDL,
33% ND belowMDL and ND =0
Urbanl6 g 98% below MDL, m belowMDL and ND = MDL/2
98% ND
Urban15 95% below MDL,
— [
71% ND
Urbanl4 = ._ 75% below MDL,
36% ND
0 0.05 0.1 0.15 0.2 0.25 0.3
2014 mean value (ug/m3) 20
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1,3 butadiene — sensitivity to approaches for below
MDL and ND

Cancer U'[b'g-nzz 100% bel MDL, 100% ND
benchmark = PReow ' ’ belowMDL and ND use KM
.... b MW belowMDL and ND use ROS
Rural3 140% below MDL, 32% ND use kKM
ND ND use ROS
[
belowMDL and ND =0
W belowMDL and ND = MDL/2
Rural2 cowviELan /
e H3% below MDL, 98% ND belowMDL=MDL/2 and ND=0
1
B Use all reported data; ND is O

Urbanl8
I 97% below |V|DL, 97% ND
| ]

Urban15
73% below MDL, 20% ND
Urbanl4
69% below MDL, 62% ND
Urban21
53% below MDL, 49% ND
0 0.05 0.1 0.15 20]_2

2014 mean value (ug/m3)
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Sensitivities to different treatments
- NATTS wide, pollutant wide — 2005 and later

RATIO OF MEAN:
(%2 MDL: ND= 0) / (ND=ROS)

600

 Looked at 2005 and later

e sites with between 20% <400
and 80% data below MDL )

200

0205 1 2 3 4

meanratio

22
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Sensitivities to different treatments
- NATTS wide, pollutant wide — 2014

RATIO OF MEDIAN:
(%2 MDL: ND= 0) / (ND=ROS)

100

Zero median for
large number of
pollutants at both
urban and rural

including
xylenes, ethyl

- benzene,

3 benzene
e sites with between 20% 50°

and 80% data below MDL
0
5 6 7

23
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Analysis of data below MDL

Just beginning —lots of questions- e.q.,
— distinguish between ND and MDL?

— What is the percent of data below MDL above which the site should
not be used for model evaluation or trends?

Deciding what to do with values below MDL should not be data-
reporting dependent; it should be done at the analysis stage not
the reporting/recording stage

Once values are removed or replaced, we cannot get them back

— Can utilize values to learn about uncertainty/distribution of data below
MDL if you have the actual values

— these data could help us determine best practices for data analysis
Substituting a value (0, MDL/2, MDL) will bias the result
Foster consistency
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