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Remote Tank Battery in Western Colorado
— Garfield County

Elevation ~6300 ft

Steep mountainous terrain
— Riley Gulch intermittent stream
— Stream historic flow path was rerouted for pad construction

Shared location
— One active well by others
— Separator and production tank by others
— Separator and two produced water tanks by PDC
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December 09, 2009 dump line freeze

Released 3 bbls produced water - 2 bbls recovered

Shut in and Isolated dump line

Mobilized crew to site for assessment and repair

Ground frozen to depth of 8 ft

Crew encountered evidence of historic hydrocarbon impacts

« December 17, 2009 potholed location with track hoe

Soil samples collected North, South, East, and West of site to determine impacts
Groundwater was encountered and sampled

« December 19, 2009 site removed from service

 March 16-18, 2010 (after road re-opened)

7 soil borings advanced with CME 55

e April 2010 equipment removed
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« Impact appeared localized near release point

o Soil impacted to ~30 ft BGS
— Noted unusual lenses of impact

Depth SB 06 SB 01

ND PID <100
63 PID 3200
590 9150

58

Not tested

« Ground water impacted down gradient of release point
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e Historic review

Researched COGCC data base for reported releases, remediations, inspections,
and other documents for historic operations at the site

Well by others was drilled in 1990 with an onsite water disposal pit

Agency records indicated a variance from lining a recompletion pit was granted in
1997 to others

No location for the drilling pit or recompletion pit was given

Historic aerial photographs of the site were not conclusive as to the presence of a
pit at the site

Agency records indicated an inspection notice to others regarding an overflowing
tank in SW portion of site in 2006

15



PDC
ENERGY

G

» Site geohydrology
— Clayey sands
— Depth to groundwater 29 — 30 ft bgs
— Groundwater flow direction northeast mimicking surface water flow

 Two separate impacted areas
— ~40 ft x60 ft around separator
— ~40 ft x45 ft near and under storage tanks

 Remediate and delineate hydrocarbon impact &
— Cool-Ox™ process was selected
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Cool-Ox™ process

In-situ bioremediation technology

Controlled chemical oxidation

Accelerated biodegradation

Unlike liquid hydrogen peroxide systems uses solid peroxygens and water
No exothermic reaction

Slow dissolution rate

No need to adjust pH

Implementation

Injected into subsurface

Contacts hydrocarbons in soil and groundwater

When hydrocarbons are encountered reaction is seen at the surface
No hydrocarbon = no reaction
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Impact area
— Larger than original estimate
— Excavation and disposal required — none

Remediation

Gro

Soill

undwater

Benzene non detect in SB 02, SB 03, SB 04

Benzene detected at 0.00509 mg/l in SB 01 February 2011, no detection in April 2011
Toluene non detect in all wells

Ethylbenzene non detect in all wells

Total Xylenes non detect in all wells

GRO and DRO not detected above COGCC standard of 500 mg/I

SAR detected below COGCC standard of 12

EC detected below COGCC standard of 4000 umhos/cm

Results pending
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