Determination of Net Flux of Reactive
Volatile Organic Compounds (Ozone Precusors)
at the Air-Water Interface in the Gulf of Mexico:

A Progress Report




Seepage Estimates

e Estimated global input of 2.5 x 108 L year -1 of oil entering the
world oceans from natural seepage.

* Remote sensing imagery has provided evidence that seepage Iin
the Gulf of Mexico (GOM) contributes oil at rates of 0.4-1.1 x
108 L year 1.




Seep Background

e Oils in region are predominantly medium-weight crude
from an upper Jurassic source rock.

e Some seeps are more or less perennial, producing a visible
slick throughout the year. Other seeps display an episodic
or intermittent seep process.

 Oil and gas discharges have been observed from seeps




Green Canyon — Study Area
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1. Overview of ozone formation chemistry

2. Rationale for analytical capabilities

Key Points:

» Two-year project:
1st year: methods development and verification
2nd year: data collection and synthesis

« HRVOC much more important than NMHC
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Attainment of 8-Hour Standard

November 2004

Attainment or unclassified

Non-attainment (entire county)
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Source: EPA Greenbook




Lower Tropospheric Ozone Production
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Oxidation of hydrocarbons (RH) proceeds by a similar mechanism involving organic
peroxy radicals (RO, A generic reaction sequence is

Q, (RG 6)
(HRVOCSs)RH + OH — RO, + H.O

RO, +NO—=RO+NQ, + hv -> NO + O3 (RG 7)

RO+ 0, = RCHO+ HO, (RG 8)

followed by (RG 4)-(RG 5). Carbonyl compounds (here R'CHO) go on to react with OH,
producing additional 3. They may also photolyze to produce additional HO, and

branch the chain, as in the case of CH;O:

20

CH.O+hv — CO+2HO,

N — - {'RE: 9.;'
The chain is terminated by loss of HO_, which takes place mainhy by

HO,+ HO, — H, 0, + 0, (R 1)
RO, + HO, — ROOH + O, R 11)
OH+HO, - H,0+ 0, RG 12)
HE"E +0OH+M— J'-I."'-.TI!'J'.F + M RG 13)



Importance of Nighttime Chemistry
Example: How nitrogen oxides can be removed from the troposphere
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Environmental
HRVOC Analysis

traditional analytical scheme

Temp, wind
speed, RH GC, GC-MS




HRVOC:s are reactive compounds,
can be lost Iin sample transport

Larger number of analyses Traditional approach
Pros Real time feed-back Good QA/QC
No sample loss Controlled environment

Less chance for contamination  (GC-TOF-MS full scanning)

Slow analysis
Target compounds
Possible sample alteration

Difficult to do speciation
Slightly less sensitive



Target Compound GCMS Analysis uses SIM GCMS for
sensitive detection of compounds on target list

GC TOF-MS Analysis uses fast, full spectrum scanning for
sensitive detection of any compound in sample

TD GCMS uses an adsorbent trap to collect compounds in a large
volume of sample (typically 500 to 5000ml) over a 30—60 minute
time period. Traps are taken to a lab where the compounds are
thermally desorbed during the injection function of a GCMS
analysis. Detection limits are in the <1 ppb range.

microFAST GC analysis collects a relatively small volume of
sample (30-50ml) for on-site thermal desorption onto two capillary
GC columns for rapid temperature programmed simultaneous
separations using two different stationary phases with FID detection.
Cycle time is 5 minutes, with detection limits of 10 ppb or less for

C3+ compounds and 50 ppb for ethane/ethylene
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Baton Rouge Sites
TD-GC-TOFMS







Grand Isle Site
TD-GC-TOFMS







microFAST GC
& Portapack




fomijestor  MICFOFAST GC Trap/Injector
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microFAST GC Analysis of Soil Gas Across Baton Rouge Fault
| c3r
V ~200-400 ppb

Seconds



HRVOC Component Identification

Data: 50325014.dat

= microFAST GC  Method: m3-lvol.met

Project: Default
File Edit View Method Data Sequence Analysis Control Reports Window Help
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Next Step: Collection and Analysis
of Samples in the Summer of 2007
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