Can we develop our energy resources in a way that

IS sustainable for our wild ungulate populations?
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Habitat requirements
of mule deer and elk

C Share the same habitat
C Grazing versus browsing



Habitat requirements

A High elevation

A Between spring
green-up and first
heavy snowfall

Summer range




Habitat requirements

Winter range

Lower elevation
From first heavy
snowfall to spring
green-up

A
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Transitional range
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Mid-elevation




Production areas
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Impacts to big game
habitat

Housing developments
Invasive species
Livestock overgrazing
Fire suppression
Climate issues

Energy development




Impacts from energy
development
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Impacts from energy
‘development

Types of disturbance

TR e
L
e S
i e 1
' | by
- 't g X
(7 2
B .' 4
BTN ? P
"
16 o X <

A Habitat loss

A Habitat fragmentation
A Habitat modification
A Avoidance
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Impacts from energy Habitat loss

development
A Roads
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Surface disturbance




Impacts from energy
development
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A Roads
A Pads
A Pipelines




Impacts from energy
development

A Weeds

A Transmission lines
A Pipelines

A Reclaimed areas

Habitat modification




Impacts from energy
development

Avoidance

A Human presence
A Noise
A Truck traffic



Impacts from energy Can ungulates acclimate?
development




Sustainable development Considerations for wild ungulates

A Planning

A Implementation
A Mitigation

A Reclamation




Sustainable development
begins in the office

A Implementation of LUP
A Environmental Assessments
A Conditions of Approval



Project Design Planning

Get on the ground
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Project Design Planning

. e . . [Geologist Informati P
Use existing roads, pads, and pIpelines || & e cuer o ousen |8
s&::?éabmﬁns g:;:ang units (Sedlon 34 and Section 3)
Ad;acmtOuners Red Apple Dev., B
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General: Existing location //
Ownership: Private

SUA: Yes

Spacing units: 2 spacing units

Plan of Development
Access: Use existing
Drilling: Efficiency rig
Cuttings: In pit on location T
SIMOPS: yes e
Completion: Remote frac E"gf’o"n"’bgt-m

Frac from Juhan 14-26H frac pad. Surface frac lines to be laid
on top of P/L ROW.

With fIOWbaCk . gra:é(u.:gi‘c‘):h:qlt:;;lﬁ'?tga:eonnonheastoorne'ofpad
Pipeline: Use existing ‘

> > > > >

No new pipelines needed.

>

Legoua Williams Production RMT —
Existing Road HIH (4
e Williams.
** * Proposed Production E t Area w
Existing Prudu;suln gq:‘;z:n RMV 83-34 Plan of Development -/
= Proposed Limit of Disturbance T6S R94W, Section 34
Proposed Pad or Pit
e ) Date Prepared: April 30, 2010

From: Wi”iams Production RMT T\Projects\PIC\Rulison\1010428_RMV €3-34POD\POD.mxd hhancock 4/30/2010 3:05:14 PM



Project Design

Master Development Plans &
Clustered Plan of Development
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Winter Concentration Area O

- Winter Range O

] omDP Boundary O

GJFO GSEO Boundary |, -

Approved Well Pad
Existing Well Pad
Proposed Well Pad

Planning




Sustainable development

Project design: Best Management Practices (BMPs)
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Timing

Carpooling

Prohibit pets

Prohibit firearms

Natural gas drilling rigs
Pipelines

Bore pipelines under creeks
Remote completions

Recycled water for completions
Remote monitoring

Construct well pads prior to onset of winter

Implementation



Sustainable development | Implementation

Construct, drill, and complete during less
impactful times




Establish a disturbance Mitigation

cap

A Percentage >
A Number of well pads per section a8




Calculating impacts:

Create a mitigation metric



