The City off Houstoen’s
VMoehbile Ambient Alr Monitering Lalboeratory:
Our Experiences wiith Lecal-Scale Alr Menitering

Viehrle Laboratery Program lleam:
James Rhubetten, Jr., Dr. Yeujun Qin, Dr. Peter Chen

Program Vianager: Dr. Weil-Yeong Wang

2009 NAAMC -04Nov09



Tne Bureau o1 Alr Quality’ Control 5 (BAQC)
Viopile: Ambient Al Vienitorng: Lakeratony
(IVIAAVIL)

= :_.'. =

Funding provided by the U.S. EPA and the Houston rrJrJovvmerJr INC.

N



MAANL Instrumentation

Meteorological

1 Tower/GPS
mme |hermal Desorber

I .
Sampling Tower
or Tedlar Bag
. ’
Capillary Column
Dean’s Switch
“é‘é‘é‘é‘é‘é‘é“‘.

Gas Chromatograph

Fuel/Carrier
Gas Supply

ame lonizatic
Detector

PLOT Column

IR/Video Cameras
and PID
. “ m —

3



MAAML Instrumentation: - Capabilities

Meteorologicall Station

s Wind Speed and Direction
s GPSiPosition’ Data

s Relative Humiaity

a Atmospheric Pressure

©zone Monitor

Particulate Menitor

= PM 10

= PM 2.5

s Particle Size Distribution Graphs, (0.3 — 20 micrens)



MAAML Instrumentation: - Capabilities

IR and VideorCameras

GC/EID/MSDrAnalytical Platiorm (Eield anal Fixed-Base)

s Analysis ofi calibrated VOC's
Near real-time ambient air analyses
SUNMMA" canister samplingl and amnalysis
Tedlar bag sampling and analysis

n Software library for identification: ofi unknewn VOC'S

Soeftware Suppert
s Ferward and backwardl trajectories

s Real-time concentration vs. time: series plets fior multiple
pollutants efi Interest

s Atmospheric moedeling via incorporation ofi ISC3 model



The Case for Local-Scale Air Moeniterng

The proximity of residentiall and mixed-use zenes te
Industrial applications firemilight tor heavy necessitates
an actien plan for lecal-scale monitorng

s Lecal-scale alr moenitering can provide a more: rapid respense te
unplanned emissions events; In suppert ofi air guality ISSUes

s Citizen complaints help “dive the beat” in directing limited
reseurces for moniterngl runs
Successes firom;local-scale monitering hecomes, seli-
PErpPetuating
a Accomplishments showcase Impact ofi the tean appreachiin
respeurce: allecation

s Achiievements can alsoe bring anout new: ventures, and
opportunities toradd value: ter existing aiir guality: iImprevement
effiorts



The Case for Local-Scale Air Moniterng — Part 1

S L

MAAML deployment at a local metal casting facility:



The Case for Local-Scale Alr Menitoring — Part 2

GIS view - MAAML deployment at a local remediation firm



Still' photoe from Fex26' Housten

5 Impacted éites within 1000 feet include:

Daycare & school

Church

Numerous residential' & commercial properties

A second school is lecated 1600 feet from the facility




Case Study #1 —Rapid Response

Particulate concentrations measured by GRIMM at CES on 08/04/09
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Time (CES)

BAQC/MLP noetification of fire at facility — 1650 04Aug09
(@llftimes CD)

MLP arrival with MAAML onisite - 1725 04Aug09

Start time fior MAAML collection off PM data — 1735 04Aug09

Start time for MAAML collection of VOC data — 1730 04Aug09

0



Case Study #1 — ISCST 3 Modeling off MAAML Data

S 2008 Tele Allas

 Circles denote Scrubber A (bottem) and B (top)
e Car symbols denote Sites A, B, D, and C (top to
bottem)

North

Table 1: Estimated maximum emission rates from scrubbers (Ib/hr)
Stack A Stack B Area emission

6/18/08~6/20/08  Benzene 093 0.15 0.67
(Site A) Styrene 1.94 0.31 14

VOC 17.61 2.84 12.74
6/21/08 Benzene 9.2 301.4 35.9%
(Site C) Styrene 239.4° 78164 930.7*

VOC 865.9° 28269.2" 3365.8
6/31/08~7/1/08 Benzene 0.03 0.84 0.13

(Site D) Styrene 0.07 1.93 0.29
VOC 0.63 17.67 2.61
* Only two ambient samples analyzed

ISCST13 modeling off MAAML data showing elevated estimated maximum
emissions rates for benzene, styrene, and VOCs
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Case Study #1 - PID: Data Plots

Nelgig

Yellow 500 -999 pphb

Red >1000 pphb
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Case Stuady #1 — IR/Video Stills (Site Survey)

IR Camera Normal Camera
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Case Study #1 — Particulate Matter Data

Particulate concentrations measured by GRIMM at CES on 08/04/09
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PM concentrations at fence line relative to PM standards




Case Study #2 — Response to Citizen Complaints

GIS view off MAAML deployment at local scrap metal recycling firrH3



Case Study #2 — Response to Citizen Complaints

al Ambient Air Quality Standard Annual Standard
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PM concentrations at recycling firm relative to PM standards
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Case Study #2 — Response to Citizen Complaints
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Wind speed and direction data during monitoring event
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Case Stud #3 - Reose to Citizen Complaints
t ;ﬂﬁi

MAAML depleyment site and PID monitering points at a lecal storage drum plant
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Case Study #3 — Response to Citizen Complaints

Time (CST) Sample D Hexane | Toluene | m/p-Xylene | o-Xylene
13:00 amo9020913 1816 13.5 8.3 2.3
15:00 am09020915 0.2 12.0 26.8 6.6

GC/MS data (pphv) fior compoeunds of Interest - MAAML moenitorng run
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Case Study #3 Response to Cltlzen Complalnts
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MAAML deployment site and resultant wind directions during monitering run
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Particulate concentrations measured by GRIMM at Mauser on 09/02/09
Time (CST)
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Graph off PM concentration vs. time - MAAML monitoring run
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Case Study #3 — Response to Citizen Complaints

Wind direction and Wind speed measured at Mauser on 09/02/09
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Graph ofiwind speed and direction vs. time - MAANML monitering run
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Lecal-Scale Air Monitering - Cenclusions

The proximity of residentiall and mixed-use zenes te
Industrial applications firemilight tor heavy necessitates
an actien plan for lecal-scale monitorng

s Lecal-scale alr moenitering can provide a more: rapid respense te
unplanned emissions events; In suppert ofi air guality ISSUes

s Citizen complaints help “dive the beat” in directing limited
reseurces for moniterngl runs
Successes firom;local-scale monitering hecomes, seli-
PErpPetuating

a Accomplishments showcase Impact ofi the tean appreachiin
respeurce: allecation

s Achiievements can alsoe bring anout new: ventures, and
opportunities toradd value: ter existing aiir guality: iImprevement
effiorts
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The Future of Local-Scale Monitoring — BAQC

AR recent agreement between the City off IHousten and
the County: Atterney’s Office fer Harmis County allews fior
expansion of the' MAAMIL's! lecal-scale moenitorng

n Moere Bureaul resources can assist Ini addressing| air guality,
preblems outside City limits that impact Heusten residents

s Recognition of Bureau successes including numerous MAAML
monitering rins, emphasizes the vValue other agencies have Seen

In the City’s appreach ter air guality issues
The Bureau's incorporation: of the MAANL as a venicle
for enhanceing the mvestigation: off CAA vielations and
cltizen cemplaints; refiects Wiat the MAAMIE can| previde
I the airea of local-scale alif monitoring.

24



Acknowledgements

U.S. EPA, Region 6

U.S. EPA

Jlexas Commission: en Envirenmentall Quality;
IHouston Endewment; Iic.

IHeusten Advanced Research Center (IHARC)
Providence Engineering, LLP.

Quantum Analytics

Agllent Trechnoloegies

ViIet One: Instruments; Inc.

Stephen Willlams, M.Ed., M.PA. — Directoer HDHES
Arturo Blanco, M.P.A. — Chief, BAQC

25



MLP Personnel Contacts

D Wel-Yeong Wang:
James Riukoetiom:
Dr. Youjun Qin —

Dr. Peter Chen —

26


mailto:wy.wang@cityofhouston.net
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Questions?
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