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Surface Water Resource Protection - Overview
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• Protecting Water Resources

• “Down-hole” drilling and completion practices protect 
near surface aquifers through the use of steel casing 
and cement (Meeting #6 on 9-16-09) 

• Surface water resources are protected through 
Antero’s spill prevention and storm water and erosion 
control best management practices (these programs 
are regulated by County, State and Federal agencies)



(Meeting #6 – Drilling and Completion and Water Management)
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(Meeting #6 – Drilling and Completion and Water Management) 

Wellbore Configuration to Protect Groundwater
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• Conductor / Surface casing
– Cemented to surface

– State determines setting depth

• Production casing
– Cemented per state regulations

– Testing ensures integrity

– Subject to high pressure

• COGCC Rule 341
– Continuous monitoring of 

bradenhead pressure during 
fraccing operations

Ground Level

Water Sources

Natural Gas Reservoir

FRACTURING FLUIDS



Surface Water Resource Protection – Spill Prevention
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Liner under frac tanks to prevent ground water contamination

Watson Ranch Pad Watson Ranch Pad
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Secondary Containment around storage tanks with lining 

Surface Water Resource Protection – Spill Prevention

Watson Ranch Pad
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Perimeter berms with erosion blankets 
around pad for secondary containment 
and erosion control

Surface Water Resource Protection – Stormwater/Erosion Control
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Watson Ranch Pad
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• Straw wattles and erosion 
blankets to prevent sediment from 
leaving the site

Stormwater Management

Surface Water Resource Protection – Stormwater/Erosion Control

Watson Ranch Pad



Surface Water Resource Protection
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Surface Water Resource Protection
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Battlement Mesa

- Battlement Mesa



Mitigation Strategies - Overview
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•Noise

•Dust

•Light

•Weeds

•Visual



Mitigation Strategies - Noise
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SUA

• Antero/BMC Surface Use Agreement 
(SUA) addresses noise mitigation
– No centralized compression in PUD

– Any wellhead compression housed, with high 
level of noise suppression equipment

– High-grade mufflers on high noise output 
machinery

– Consideration of electric power for drilling 
operations



Mitigation Strategies - Noise
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Watson Ranch Pad
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Mitigation Strategies - Noise

Slide 14

•COGCC Regs for Drilling and Completing @ 350ft can’t exceed 80dBA day, 75dBA night

•PUD regulations are 90 dB (1979 amended regulations) for industrial activity within PUD
•Noise Solutions (Denver) has been working on noise modeling for various pads
•Models thus far have shown that Antero will be in compliance with COGCC regulations for all pads
•Don Behrens and Associates did readings before and after mitigation (hay bales and blankets) on the Watson Ranch Pad

•Data showed mitigation measures dropped noise levels 4 to 8 dBA depending on distance and direction
•Extensive noise mitigation experience in Fort Worth Basin urban areas
•Actual noise level measurements are well below COGCC regulations

**The modeling and actual readings can vary depending on the actual or input temperature, terrain, humidity, and wind direction

D Pad model readingsWatson Ranch Pad actual readings

350ft

550ft

650ft

100ft

= 350ft readings



Mitigation Strategies - Dust
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• Antero/BMC Surface Use Agreement 
(SUA) addresses dust mitigation
− Soiltac and and/or liquid dust suppressants
− Access roads and pads graveled
− Road brushing and road washing
− Long-term development provides for buried 

water lines to minimize truck traffic
− Investigate joint industry effort to pave selected 

roads (e.g. CR 302 and 308)

SUA



Mitigation Strategies - Light
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• Antero/BMC Surface Use Agreement 
(SUA) addresses light mitigation
– Pad-specific considerations

– Rig oriented to direct light away from nearby 
residents

– Low density sodium lighting

– Lights directed downward

– Rig shrouded on 3 sides

– Safety will govern in all cases

SUA



Mitigation Strategies - Light
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Mitigation Strategies - Weeds
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• Antero/BMC Surface Use Agreement (SUA) requires the 
Operator to maintain a noxious weed management plan 
(page 9).

SUA

COGCC 1000
Series Rules



Mitigation Strategies - Weeds
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• Antero/BMC Surface Use Agreement (SUA) includes a 
“Reclamation Plan” (Exhibit D), which includes specifics 
concerning noxious weeds (pages 41 and 42).



Mitigation Strategies - Weeds
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Before Treatment After Treatment

Musk Thistle

Noxious Weed Management Program
• Integrated Weed Management Approach – Spraying with herbicides, Mowing (e.g. tumbleweed prior to seeding), Biocontrols (e.g. bindweed mice), Re‐vegetation of disturbed areas 
• Treatment Spring – treatment of biannual/annual weed species (scotch thistle, kochia, houndstongue, musk thistle) 
• Treatment Fall – treatment of creeping perennials (Russian knapweed, Canada thistle) 
• Bare Ground – treatment of pads excluding all vegetation growth for fire mitigation



Mitigation Strategies - Landscaping
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• Antero/BMC Surface Use Agreement 
(SUA) addresses pad landscaping
– DESIGNWORKSHOP landscaping design on 4 

critical pads (C, D, L, M)

– Berms and trees to shield pads and pad facilities 
from view

– Pursue implementation prior to drilling where 
feasible

– Antero responsible for maintaining landscaping

– Noxious weed management plan will be 
integrated into the pad landscaping maintenance

SUA



Mitigation Strategies - Landscaping
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M Pad

G Pad



Question and Answer Session
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Environmental Program


