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NMP Program and Data Review

Eastern Research Group, Inc (ERG) is the contract laboratory for EPA’s National Monitoring Programs
(NMP)*, which includes the following programs:

Urban Air Toxics Monitoring Program (UATMP),
National Air Toxics Trends Stations (NATTS) network,
Community-Scale Air Toxics Ambient Monitoring (CSATAM) program, and

Photochemical Assessment Monitoring Stations (PAMS) program.

These programs have extensive data verification and validation requirements. ERG is developing interactive
apps (via Qlik Sense®) to help facilitate air toxics data review for these programs.

*NHAPs = formerly NMP




Qlik Sense is a data analytics tool that allows for the development of app(s) that enable
interactive data exploration by different users.

https://www.qglik.com/us/products/qlik-sense

EPA is using Qlik Sense as one means of inter-actively viewing data and thus, we at ERG are
utilizing it as well.



https://www.qlik.com/us/products/qlik-sense

Internal Data Visualization

The ERG lab’s first development of a data visualization app was for internal data visualization.
Essentially, the app allowed us to quickly review data to make sure everything looked as expected.
Doing this step in our QA has revealed to us, as a few examples,

outliers at a given monitoring site
the identification of a sample line leak;
an unknown parking lot resurfacing operation;
impacts of nearby burning;
or the effects of extreme heat,

an internal standard contamination issue at the lab

changes in concentrations trends at a monitoring site.



Time Series Plot for Ethylbenzene
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Time Series Plot for Phenanthrene
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OWINg Cilents to See Whndat We See

For the 2021 PAMS season, we developed site-specific apps to share with our individual clients to help
them review AutoGC on their end while we were reviewing it on ours.

The app provided interactive:
time series plots
statistical tables
various bar charts

AQS coding

Sites can provide us with feedback to help us enhance their app with requested formatting changes or
additional data products.



Time Series (Multiple Analytes)

Q. Analyte Q. Sample Type
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Q. SAMPDATE
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Modernizing Reports

2015-2016 National Monitoring Programs
Annual Report
(UATMP, NATTS, and CSATAM)

Final Report
EPA Contract No. EP-D-14-030

Prepared for:

Jeff Yane and David Shelow
Office of Air Quality Planning and Standards
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

Prepared by:

Eastern Research Group. Ine.
601 Keystone Park Drive, Suite 700
Morrisville, NC 27560
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Modernizing Reports

The Qlik Sense Dashboard for EPA’s National Monitoring Program’s (NMP) data isntended to replace the
annual NMP report. We are starting with 2017 data.

The app was developed and designed to increase awareness of the data products and tools developed by
the contract laboratory and allows users greater flexibility in exploring those products on their own.

The app is comprised of a number of tabs which provide filters that allow the user to explore data based
on analytical method, pollutant, and geographical location.

The app essentially presents most of the same tables and graphs as the written report but allows the user
to simply click on a site or state of interest and all the tables and graphs bend to the will of the user.



National Monitoring Programs Annual Report

About the Data @ Overview ‘ B Completeness BB Summary Statistics BH Risk Screening Ll Pollutant of Interest Ll Trends BB Precision EE Accuracy

2. NMP Year 2, State . Region
2817 AZ
CA
~n
2017 NMP Site Locations

Site
Point layer

Program M CSATAM M NATTS M SLT

NORTH AMERICA

B UATMP

+

2017 NMP Sites, Methods, and Date Range of Sampling

Site - Location O

@ OpenStreetMap contributors

Metals Analysis Methane
1st Date Last Date 1st Date Last Date
ASKY - Ashland, KY - - - -
ASKY-M - Ashland, KY 1/1/2817 12/27/2817 - -
AZFL -5t Petersburg, FL - - - -
BAKY - Baskett, KY 1/1/2817 12/27/2817 - -
BKWA - Seattle, WA 1/1/2817 9/28/2817 - =
BLKY - Smithland, KY 1/1/2817 12/27/2817 - =
BMCQO - Battlement Mesa, CO - - - -
BOMA - Boston, MA 1/1/2817 12/27/2817 - -
BRCO - Silt, CO - - - -
BROK - Bradley, OK - = 1/1/2817 6/38/2017
BTUT - Bountiful, UT 1/1/2817 12/27/2817 - =

BXNY - New York, NY
CELA- Los Angeles, CA
CHNJ - Chester, NJ
CSMJ-Camden, MJ
DEMI - Dearborn, ML




Currently, the app is housed on EPA’s server and awaiting approval to go public.




Special shout-out to Matthew Heyward with ERG for his superb Qlik/Java/Web skills!
Thanks to Julie Swift and other ERG lab folks for getting the NMP app where it is now.

Thanks to Doris Chen and other EPA folks for supporting these efforts.




My contact information:
Jaime Hauser

Jaime.hauser@erg.com

919-468-7813



mailto:Jaime.hauser@erg.com

National Monitoring Programs Annual Report

About the Data @ Qverview B8 Completeness BH Summary Statistics B8 Risk Screening Ll Pollutant of Interest |l Trends BB Precision BB Accuracy

NMP Dashboard User Guide NMP Dashboard Data Treatment Memorandum MNATTS TAD

This dashboard presents a summary of the NATTS, UATMP, and CSATAM monitoring data collected in 2017 from participating NMP sites and generated by the national contract laboratory, ERG. ERG operates under a yearly-approved U.5. EPA Level 1 QAPP. The
dashboard presents the data at the time of publication and may not reflect any potential changes made to the data in AQS afterward.

Notable format changes for the 2017 dataset
- The use of Qlik Sense replaced a .pdf report summarizing the 2817 NMP monitoring effort.

- The risk screening process was revised slightly, with pollutants of interest identified where the pollutant-specific percentage of failed screens is greater than 180% (as opposed to contributing to at least 90% of total failed screens).
- Five times the MDL was used as minimum criteria for evaluating precision between paired concentrations.

- Collocated samples were not averaged together for the trends graphs (only the primary sample was used).

Site-specific items of note for the 2817 NMP
- Two sites from Puget Sound (TSWA and TTWA) collected carbonyl compound and VOC samples analyzed only for formaldehyde and acetaldehyde and benzene and 1,3-butadiene, respectively.

Laboratory-specific items of note for the 2817 NMP

- 2817 is the first full year of monitoring under the revised NATTS TAD.
- Aninternal standard used at the laboratory during the first quarter of 2817 had a low-level background that affected the data reported for some compounds. With the approval of EPA, ERG blank-subtracted the data for these compounds based on the average

concentrations of blank data collected during this period. The compounds affected were bromochloromethane, chloroethane, chloromethane, dichlorodifluoromethane, dichlorotetrafluoroethane, propylene, trichlorofluoromethane, and vinyl chloride for samples
collected through March 2, 2617.

- A second internal standard used at the laboratory had a low-level background of BTEX compounds, affecting ethylbenzene and o-xylene measurements from early March through mid-December, which have been flagged accordingly in AQS.
- An instrument malfunction at the laboratory resulted in a number of invalidated TO-13A/PAH samples collected between mid-October and mid-November.




About the Data @ Overview B8 Completeness BB Summary Statistics B Risk Screening Ll Pollutant of Interest Ll Trends

. NMP Year C, State . Region
2817 AZ 1
CA 2
o - B
20817 NMP Site Locations

v

Site

Point layer

Program B CSATAM M NATTS W SLT B UATMP

CSATAM = Community-Scale Air Toxics Ambient Monitoring sites; NATTS = National Air Toxics Trends Stations; SLT = State, Local, or Tribal program, UATMP =
Urban Air Toxics Monitoring Progrom

B8 Precision EE Accuracy

2017 NMP Sites, Methods, and Date Range of Sampling

Site - Location C,

Metals Analysis Methane
1st Date Last Date 1stDate Last Date
ASKY- Ashland, KY . - g -
| ASKY-M - Ashland, KY 1/1/2817 | 12/27/2017 - =
| AZFL - St Petersburg, FL = = 1= =
| BAKY - Baskett, KY 1/1/2017 | 12/27/2617 - -
BKWA - Seattle, WA 1/1/2817 | 0/28/2817 - 5
| BLKY - Smithiand, KY 1/1/2817 | 12/27/2017 - .
EMCO- Battlement Mesa, CO E & E =
| BOMA- Boston, MA 1/1/2017 | 12/27/2817 - 5
' BRCO-Silt, CO i ' [ [2 -
' BROK - Eradley, OK E = 1/1/2017 | 6/3@/2017
| BTUT - Bountiful, UT 1/1/2017 | 12/27/2017 - =
| BXNY - New York, NY i I = -
| CELA-Los Angeles, CA 2 : B 5
| CHNJ - Chester, NJ N . N .
| CSNJ -Camden, NJ = 5 = =
| DEMI-Dearborn, M1 - 5 = 5
| ELM.J-Elizabeth, NJ . - 5 -
| GLKY - Grayson Lake, KY 1/1/2817 | 12/27/2017 - -
| GPCO- Grand Junction, CO 1/1/2017 | 12/29/2017 - z




About the Data @ Overview = Compl mary Statistics BB Risk Screening Ll Pollutant of Interest Ll Trends

O, NMP Year Q, State
2817 MNJ
NY
I
20817 NMP Site Locations

=

B Precision BB Accuracy

2817 NMP Sites, Methods, and Date Range of Sampling

Method O, || values |

Site - Location O

Site
Point layer
Program B NATTS W UATMP

CSATAM = Community-Scale Air Toxics Ambient Monitoring sites; NATTS = National Air Toxics Trends Stations; SLT = State, Local, or Tribal program, UATMP =
Urban Air Toxics Monitoring Program

TO-11A TO-13A
1st Date Last Date 1st Date Last Date

.BXNY—NEWYorK,NY & i 1112817 12/27/2817

CHN.J - Chester, NJ 1/1/2817 12/27/2817 - ¢

CSNJ-Camden, NJ 1/1/2817 12/27/2817 - -

ELMNJ - Elizabeth, NJ 1/1/2817 12/27/2817 -

NRN.J - East Brunswick, NJ 1/1/2817 12/38/20817 - =

ROCH - Rochester, NY & I 1f1/2817 12/27/2017




About the Data @ Overview B Completeness B Summary Statistics BB Risk Screening Ll Pollutant of Interest Ll Trends EH Precision B Accuracy
Q. NMP Year
Completeness
2817
lsﬁeql IMethodCL”\Muesl
Metals Analysis Methane SNMOC TO-11A TO-13A TO-15
Valid # of Expected # of Valid # of Expected # of Valid # of Expected # of Valid # of Expected # of Valid # of Expected # of Valid # of Expected # of
Samples Samples % Complete Samples Samples % Complete Samples Samples % Complete Samples Samples % Complete Samples Samples % Complete Samples Samples % Complete

ASKY - - - - - - - - - - - - - - - 58 61 9588
ASKY-M 57 61 9344 - = = = = = = = = = = = = = =

AZFL = = = = = = = = = 26 31 8387 - = = = = =

BAKY 68 61 9836 - = = = = = = = = = = = = = =

BKWA 45 46 9783 - = = = = = 46 46 laa.66 47 46 182.17 48 46 1@8.60
BLKY 59 61 9672 |- - - - - - - - - - - - 55 61 9616
BMCO - - - - - - 56 61 91868 3e 31 9677 - - - - - -

BOMA 59 61 9672 - - - - - - - - - 57 61 83.44 - - -

BRCO = = = = = = 68 61 98.36 28 31 9355 - = = = = =

BROK = = = 3e 31 96.77 38 31 9677 31 31 lga.68 - = = 38 31 96.77
BTUT 58 61 95688 - = = 58 61 95.688 61 61 1aa.66 57 61 §3.44 58 61 95.88
BXNY - - - = = - - = = - - - 54 61 8852 - - -

CELA - - - - - - - - - - - - 58 61 9588 - - -

CHMNJ - - - - - - - - - 54 61 8852 - - - 56 61 91.88
CSNJ - - - - - - - - - 59 61 9672 |- - - 54 61 88.52
DEMI - - - - - - - - - 568 61 9672 59 61 96.72 68 61 58.25
ELNJ = = = = = = = = = 61 61 laa6s - = = 61 61 166.66
GLEY 56 61 9188 - = = = = = 6& 61 9836 56 61 91.88 68 61 98.36
GPCO 68 61 9836 - = = = = = 59 61 9672 57 61 §3.44 68 61 98.36
LEKY 59 61 9672 - = = = = = = = = = = = = = =

MBIL 66 61 9836 - - - 59 61 96.72 61 61 1e8.668 68 61 98.36 59 61 96.72
MRMNJ - - - - - - - - - 68 61 9836 - - - [s2] 61 98.36

Yellow indicates Completeness < 85%




About the Data @ Overview B Completeness B Summary Statistics BB Risk Screening Ll Pollutant of Interest |l Trends B Precision BB Accuracy
<, NMP Year <, Region Q, State Q, Site O, Method
2817 1 AZ ASKY Metals Analysis
2 CA ASKY-M Methane
k3 ~n ATFI SNMOC

Statistical Summaries (ug/m3)

Method Q, ANALYTE N Q PMTYPE Q, # of Measurements # of Detects Min Conc (ug/m3) Max Conc (ug/m3) Avg Conc (ug/m3) Median Conc (ug/m3) StDev
Totals 171,817 114,631 - - - - -
SMNMOC 1-Butene MA 2z 2 B.8471 811 B.879 B.879 8844
SNMOC 1-Decene MA 427 1 -] B8.381 8881 8888 B.815
SMNMOC 1-Dodecene MA 427 5 5] B.655 B.8e3 b.eea 6837
SNMOC 1-Heptene MA 427 29 5] 8.689 B6.813 B.6ea 0868
SMNMOC 1-Hexene MA 474 384 =] 8.374 B8.843 B5.839 8848
SNMOC 1-Monene MA 427 316 -] 125 @138 8874 8.642
SMNMOC 1-Octene MA 427 356 5] B8.581 @134 8117 8163
SNMOC 1-Pentene MA 474 444 5] 8.575 8111 B6.899 0877
SMMOC 1-Tridecens MA 427 5] ] ] G.Beg G.Beg .88
SNMOC 1-Undecene MA 427 14 -] 8319 B.883 8888 8821
TO-15 1,1-Dichleroethane MA 1,487 158 -] @758 B.889 8888 B.843
TO-15 1,1-Dichloroethene MA 1,487 157 5] 8123 B.ead B.eea Be11
TO-15 1,1,1-Trichloroethane MA 1,467 G485 5] 7.65 B8.823 B.8eG B8.266
TO-15 1,1,2-Trichloroethane MA 1,487 44 5] 2.35 B.885 B.866 B.868
TO-15 1,1,2,2-Tetrachloroethane MA 1,487 115 -] @138 B.885 8888 8818
TO-15 1,2-Dibromoethane MA 1,487 538 5] @115 B.8e3 B.eea 8816
TO-15 1,2-Dichloroethane MA 1,467 1,338 5] 187 5.342 B.877 3.623
TO-15 1,2-Dichloropropane MA 1,487 59 5] 8176 B.863 B.866 8813
SNMOC 1,2,3-Trimethylbenzene MA 474 223 -] 135 B.894 8888 8.626

Zeroes have been substituted for non-detects and are included in the statistical calculations. In the case of co-elution, no value is reported.

)



About the Data @ Overview B Completeness B summary Statistics B Risk Screening Pallutant of Interest Ll Trends B Precision EE Accuracy

C. Risk Year

Results of the Program-Wide Risk-based Screening Process

2817
Target Analyte Q Risk Screening Value (ug/m3)  Q # Failed Screens Q Total # of Detects  Q #of Valid Samples  Q Detection Rate ¥ O % of Failed Screens Q

Mickel 88! 1137 16688 888
Benzo(a)pyrens X 2 1134 89338 6.26
Manganese | 1137 188.88 581
Vinyl chloride . i] 1,377 28.968 436
1,2-Dibromoethane .88 1,447 412 412
Acenaphthene . 1134 §5.59 2.56
Chloroprene .68 1,467 249 2.49
1,1,2-Trichloroethane .86 ; 1,407 313 2.86
Propionaldehyde . ¥ 1,535 1,536 49493 1.89
Fluorene .8 : 1168 1131 97.97 1.86
Trichloroethylene A 389 1,487 2196 178
Cadmium 1137 1137 16688 1.41
Lead 1137 1137 16880 1.86
Tetrachloroethylene k 1,226 1,487 8671 71

Concentrations of the pollutants shaded in gray failed screens for at least 18% of the total valid measurements collected and are deemed “Pollutants of Inferest” Risk screening values represent the cancer risk in 1 million or the noncancer HQ=8.1_ Acrolein, acetonitrile, acrylonitrile, and carbon disulfide
were excluded from the risk-based screening process due to sampling difficulties outlined in the User Guide.

22
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About the Data @ Overview B8 Completeness B Summary Statistics B8 Risk Screening [l Pollutant of Interest
. NMP Year O, Pollutant of Interest C, State C, Site
2017 Acetaldehyde Az AZFL

1,2-Dichloroethane Co BKWA
1.3-Butadiene FL BMCO
ArsenicPM18 L BRCO
Arcani~TQD ™ RDNK
Number of Sites # of Samples vs # of Detects % Detects

31 1,629vs 1,629

Time Series Plot of Acetaldehyde Concentrations (ug/m3)
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B8 Precision BB Accuracy

Concentration Range

0.6632-24

Avg Concentration

1.634

Annual Average Concentration Comparison for Acetaldehyde (ug/m3)
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Quarterly Average Concentration Comparison for Acetaldehyde (ug/m3)
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Quarterly and Annual Average Concentrations of Acetaldehyde (ug/m3)
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Missing bar indicates that a quarterly average could not be calculated. Zeroes have been substituted for non-detects.

Q3 Avg

BROK

Q4 Avg

BTUT

Annl Avg

Measures

W Q1 Avg
B Q2 Avg
W Q3Avg
B Q4 Avg

BKWA
BMCO
BRCO

9.852
8.957
B8.286
8392

1081
B.588
8.585

1.689
B8.558
6.968

8418
8636

1.384
8437
8628

Site-Specific vs Program Acetaldehyde Concentrations (ug/m3)

Site data in purple, NMP program data in gray.

1.634

Selected Site(s) Avg Conc (ug/m3)

9.063 S

Program Range: 8.8632 - 24 ug/m3, Pregram Avg: 1.634 ug/m3; Annual average criteria not applied fo sub-program averages.



Time Series Plot of Acetaldehyde Concentrations (ug/m3)
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Site data in purple, NMP program data in gray.
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About the Data

<, Trends Year

1817

@ Overview

O, Method

BEH Completeness BB Summary Statistics B Risk Screening Ll Pollutant of Interest Ll Trends BH Precision

., Parameter , Site

B Accuracy

DEMI

1.2-Dichlorcethane ASKY

- o
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Third quartile

Box-and-Whisker Elements

le :

3
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First quartile : -
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Box and whisker plots are available for pollutants of interest only.




About the Data @ Overview BB Completeness B Summary Statistics BB Risk Screening Ll Pallutant of Interest Ll Trends B8 Precision EE Accuracy
<, Precision Year 4, Precision Type O, Method
2817
| SNMOC
TA12a

Precision as % Coefficient of Variation (CV)
Method precision is based on concentrations from duplicate and/or collocated pairs; analytical precision is based on concentratiens from analytical replicates.

Avg(cv)

by

Pollutant  AZFL BKWA EROK BTUT CHMJ CS5NJ DEMI ELNJ GLKY GPCO MBIL NRNJ MNROK QCOoK PXES S4MO SEWA SKFL SPIL SYFL TMOK
Avg(CV) by Site 4.78 5.29 4.19 2.79 2.25 8.24 514 14.86 5.87 2.80 3.es8 5.15 4.55 2.44 282 18.25 3.83 4.51 7.38 4.37 6.97 2.86
2-Butanone 6.18 861 4.87 3.86 1.46 14.87 12.34 6.89 1813 2.56 3.52 5.92 14.84 273 2.51 9.97 373 378 17.51 4.32 6.84 3.96
Acetaldehyde 2.94 B.65 3.24 6.94 B6.89 1.97 2.89 1492 3.47 183 1.27 5.81 1.43 1.63 1.63 6.85 1.64 1.85 6.82 4.89 748 182
Acetone 3.18 124 155 8.57 2.25 14.95 473 i1 13.86 1.82 152 173 1.54 219 131 172 121 218 2.53 3.87 847 871
Benzaldehyde 5.39 2.48 873 5.56 2.59 476 219 675 5497 1.98 561 511 518 2.89 3.47 17.43 475 718 5.23 426 4.66 6.34
Butyraldehyde 5.43 1138 4.29 4.61 1.68 13.48 2.38 3152 4.36 281 313 5.36 2.4 2.32 2.61 1113 1.52 2.68 4.65 412 742 2.85
Crotonaldehyde 6.12 9.79 518 8.97 2.28 14.96 775 19.98 6.96 413 159 774 6.98 179 182 882 6.56 473 752 6.41 1582 2.68
Formaldehyde 3.30 2.96 4.53 148 167 4.83 115 974 116 1.28 3.35 511 149 148 143 168.22 139 221 8.24 3.44 373 114
Hexaldehyde 6.23 6.82 3.55 6.33 474 474 3.53 29.58 5.46 6.89 363 431 4.56 3.68 789 8.98 373 719 712 5.88 3186 567
Propionaldehyde 3.86 in 4.84 8.85 185 5.54 476 11.62 1.56 141 413 5.92 3.55 2.58 217 7.58 3.26 3.86 778 483 6.86 184
Tolualdehydes 9.33 - = = = 2.67 15.8%
Valeraldehyde 522 - 276 412 4.39 314 9.63 - 578 5.85 384 5.33 3.82 2.92 5.00 14.96 18.48 9.69 783 338 6.86 155

Precision calculations are based on concentration pairs where both measurements are at least five times the MDL. Thus, pollutants without precision measurements at least five times the MDL do not appear in this table. Additionally, acrolein, acefonitrile, acrylonitrile, and carbon disulfide have bet
presented is the average of the individual site- and pollutant- specific CVs. CVs greater than 15% are highlighted in blue.




About the Data @ Overview B Completeness BB Summary Statistics BB Risk Screening Ll Pollutant of Interest [l Trends B8 Precision EE Accuracy ‘

2, PT Year

2817

O, Audit Type }, Method

PT

NAAQS Pb Audit

_
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TO-13A TO-134A
Acenaphthens -47 8.8
' Anthracene 78 27
Benzo(z)pyrene -8.3 -6.7
Fluoranthene -12.8 -29
Fluorene -87 6.2

| Maphthalene 244 -

| Phenanthrene -6.3 -18.6
-14.5 -5.3
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