2008 Ground-level Ozone.

Pagion & Final Designatiofh:

ds (8 hr Ozone > 75 ppb) «

Drilling Technique

O Hydraulic fracturing used to open
tight sand formations that exist more
| than 2.4 km underground

Q 24hr use of diesel/natural gas
engines compressors

Two important US Natural Gas Reserves
Upper Green River Basin *

Jonah: Pinedale Anticline:
2004: #4 2004: #6

2009: #7 2009: #3

*ranking according to EIA 12009)

Environmental Concerns:
Impacts of hydraulic fracturing activities
during wintertime with cold temperatures
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Case Study: March 02, 2011; surface measurements
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(i) Mixed Layer Height: 30-80 m a.g.l.
Wind during daytime: ~WSW
CO weak variation (160-290 ppb; not shown)
Steady O; increase until 13:45 MST
(v) Strong O, peak aroun 14:00-16:45 MST
® [

(i) ~7:00 MST: strong increase in NO, and CH,
CH, and NO, correlate
i) NMHC and NO, corrate mostly
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(i) Early morning: HCHO and HONO (~ 2 ppb)
peak in the early morning

(ii) Late morning: HONO increases, HCHO
decreases

H (iii) Afternoon: HCHO and HONO (~ 1.6 ppb)

peak again; HONO correlates with O,,

HCHO, and HN03
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OH sources IOP vs non-IOP days

~+- dOH/dt -(03) >~ dOH/dt -(HCHO) ~+- dOH/dt -(HONO) >~ dOH/dt -(alkenes)
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