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• One of the largest non-profit environmental organizations in the 
world

• Track record of corporate partnerships with companies like 
FedEx, Walmart, and Starbucks

• Oil & Gas engagement through science studies, technology 
pilots

• Disaster response following climate-related disasters
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FLOODING: 60 inches of rain fell from Hurricane Harvey in Texas, shattering the 
U.S. storm record. The 275 trillion tons of water on the Houston region was 
heavy enough to cause the earth’s crust to drop by 2cm.

More Than 40 Sites Released Hazardous
Pollutants Because of Hurricane Harvey

By TROY GRIGGS, ANDREW W. LEHREN, NADJA POPOVICH, ANJALI SINGHVI and HIROKO TABUCHI SEPT. 8, 2017

Houston’s sprawling network of petrochemical plants and refineries released millions of pounds of pollutants in the days after Hurricane Harvey began barreling toward Texas.

Even under normal operations, the hundreds of industrial facilities in the area can emit harmful chemicals. But from Aug. 23 to Aug. 30, 46 facilities in 13 counties reported an 
estimated 4.6 million pounds of airborne emissions that exceeded state limits, an analysis by the Environmental Defense Fund, Air Alliance Houston and Public Citizen shows.





The AROMA Analyzer was deployed for ten days in the greater Houston 
area to fill in gaps in the monitoring network that was taken offline by 
the impact of the Hurricane.

AROMA combines Cavity Ring-Down Spectroscopy with analyte dispersion to 
provide part-per-trillion level speciated analysis of BTEX compound in real-
time.  Developed through NSF and NIH SBIR funding.



• Manchester Neighborhood saw 
highest concentrations (>300 ppb 
benzene)  

• Repeated measurements allowed 
source localization, later confirmed by 
satellite imagery

Pollution Source Estimation

Monitoring Results





https://skytruth-org.carto.com/viz/ddfae580-b63a-4ade-9315-5bd1dfc24c00/public_map

Hurricane Florence Risk Sites







0.00 - 0.33

0.34 - 0.63

0.64 - 1.27

1.28 - 2.36

2.37 - 10.99

c Water samples

Limited Access

Highway

Major Road

Local Road

Minor Road

Other Road

Ramp

Ferry

Pedestrian Way

0.00

0.01 - 0.02

0.03

0.04

0.06 - 0.39

Benzene in water μg/L

Ambient 
Benzene 

Concentration 
ug/m3

Air Water



NASA/USGS Photo 





https://www.abcactionnews.com/news/national/firefighters-battle-
massive-fire-at-itc-petrochemical-plant-in-deer-park-texas

ITC Fire 2019

• Fire began near an 80,000 gallon above ground storage tank containing 
naphtha–a feedstock or blendstock used to produce gasoline

• Facility was not equipped with a fixed gas detection system to alert ITC 
employees of the release

• Naphtha was being released by the tank; both ITC and responders were 
unable to stop the release to control the fire due to the blaze

• At the time, there were 242 storage tanks on the ITC property ranging 
in size from 8,000 barrels to 160,000 barrels storage capacity





Responding to Disasters
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New Efforts to Understand Disparities Related 
to Climate & Health







Map Color 
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Mapping 
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color/visualization 

 Action 
Guidelines for expert 

decision-making 

Extreme 
Event 

99% LCB1 for 
24MA2 is greater 
than or equal to 3 

ppb 

99% LCB for 24MA is 
less than 3 ppb 

 Evacuate 
The event will not be 

resolved within 24 hours 

Warn 

95% LCB for 
24MA is greater 
than or equal to 3 

ppb 
OR 

Two out of three 
consecutive hourly 
measurements are 

greater than or 
equal to 27 ppb 

95% LCB for 24MA is 
less than 3 ppb 

AND 
No hourly 

measurements are 
greater than 27 ppb 

within 24 hours 

 
Shelter-in-

place 

Benzene levels are 
expected to be below 3 ppb 

within 24 hours (to be 
confirmed by two 
consecutive hourly 

measurements) 

Watch 

24MA is greater 
than or equal to 3 

ppb for 6 
consecutive hours 

OR 
Two hourly 

measurements are 
greater than 27 ppb 

within 48 hours 

24MA is less than 3 
ppb for 3 consecutive 

hours 
AND 

No hourly 
measurements are 

greater than 27 ppb 
within 24 hours 

 Communicate 

Benzene levels have been 
confirmed, and location of 

the event is known. 
Continue monitoring and 
communicate to public. 

Issue AQ alert 

Investigate 

24MA is greater 
than or equal to 3 

ppb 
OR 

Hourly 
measurements are 

Criteria is not met  Investigate 

Deploy monitors, 
contact/investigate likely 

source.  Continue to 
monitor 

Real time exposure condition visualization 
algorithm for mapping benzene
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