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Protecting nature. Preserving life.

We're working with you to make
a positive impact around the
world in more than 30 countries,

all 50 United States and your
backyard.

(1Since 1951
[0 3600+staff, 700+ Scientists
] >1 million members

We've protected

(1>119 million acres of land

(1>5000 miles of rivers

(J1>100 marine conservation
projects
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Why We're Successful

Everything we do is rooted in good science —
aided by our hundreds of staff scientists.

We pursue non-confrontational, pragmatic
solutions to conservation challenges.

We partner with indigenous communities,
businesses, governments, multilateral institutions,
and other non-profits.

We have the support of more than 1 million
members who enable us to continue working on a
scale that matters and implement solutions that

endure.
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Biodiversity Hotspots
In the Continental s Hawnd'i
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Marcellus gas play
well development
probabilities
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TNC Approach:
e |dentify Important Natural Assets
e Visualize future energy development

e Highlight potential overlaps/conflicts between
energy development and other important values

e |nitiate dialogue among industry, policy makers,
NGOs and public on how to balance
development and nature

e Bottom line goal: Avoid critical habitats and
ensure effective minimization and offsets at the
local and regional scale when avoidance can’t be
achieved.
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of West Virginia
Ecoregional Portfolio

The Nature Conservancy
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Pennsylvania

Aquatic Portfolio Streams TheN P
~  Primary Portfolio .{t,‘,u‘-rlfﬂﬂ @
Secondary Portfolio Probmctiog nali. Prata--ng 174
Aquatic Portfolio Headwater Arecas
Primary Portfolic Headwarer Areas
Terrestrial Portfolio
Bl ['rimary Portfolio
Bl Sccondary Portfolio
Under Review
Ecoregions
Central Appalachian Forest
Cumberlands and Southern Ridge and Valley

Western .'\”t_‘cz__l'll_‘nj.' Plateau

=

WY County Boundaries

O 10 20 30 40 K0
"
-:-::—:—.\'!HL‘L\ =

122,000,000 MNovember 2011




i =

Central Appalachian Whole System

Forest Conservation Priorities

DRA

Central Appalachians Energyshed

Fortfolio Forest Blocks

Portfolio Core Forests

Working Core Forests

Forest Restoration Priorities
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HIGH DEVELOPMENT SCENARIO

(IS,OOO NEW WELL PADS BY 2030 WITH AN AVERAGE OF 4 WELLS PER PAD)

New York

@ Drojected Pad Locations

Probability Surface
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Energy Potentials Models

thl‘-Natl.lI'C O Central Appalachian Energy Assessment - Energy Development Probability
Conservancy \&* _
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Shale Gas Development Probabilit
Wind Energy Development Probability veop ' e

Surface Coal Mining Probability

Energy Development Probability
Value
e High

100 W low:o
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C‘J Central Appalachian Energy Assessment - Risk to Forest Cores

Shale Gas Development Risk
Wind Energy Development Risk

Risk from all Sources

Energy Development Probability

- Highest Risk

Some Risk

Low Risk

- No Risk
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Appalachian Shale Gas
Infrastructure Planning Tool

Tamara Gagnolet, Energy Program Manager, PA
Austin Milt, University of Tennessee in Knoxville
MNels lohnson, Deputy State Director, PA
Thomas Minney, Central Appalachian Whole System Director
The Cadmus Group, Inc.
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G @ Comparing Layouts

Layout A Layout C

For each proposed infrastructure layout, the tool:
= (Calculates environmental impact metrics
= Estimates development costs




[ Decision support tool resu... [ Decision support tool resu... 3 [ PA DEP Qil & Gas Reportin... [} PA DEP Qil & Gas Reportin,

file:/ /T _SITING_TOOL/front-end_user_interface/1april2014/Qutputs/results-layout.htrml

RESULTS BY LAYOUT

Open Results By Metric

Tradeoff of impact and cost
ST T p——
Layout 2 0.765 $4,903,027
Layout 3 0.757 $5,379,061
Layout 0 0.729 $5,757,427
Layout 1 1.432 $4,881,105

Estimated impact

2 | | | ;
S R T I S SO

$480.0M £500.0M £520.0M £540.0M £560.0M

Estimated cost

Layout 2

Layout characteristics

Number of well pads

Miles of pipeline

Miles of road

Estimated impacts: 0.765

Value
Cultural Risk to cultural features 16858.170
103.000
103.000
22096 586
0.103
Species 71.250
371

33.564
Streams
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RESULTS BY METRIC

Open Results By Layout

Tradeoff of impact and cost

Metric

Risk to cultural features

Impact —————————————F
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Estimated impact

Sediment yield (metric tons per year) E " ¢ S P

Risk to surface water S S M
$450.0M $500.0M §520.0M 5540.0M $560.0M 5580.0M
Estimated cost

Unit

Cost

IMPACTS

Impact: Forest acreage lost

N "
Description: total forested area removed (m"2) Forest acreage lost
Value
160 -
Layout 2 103.000
Layout 3 132.000 o MO
Layout 0 163.000 ?C: 120 |-
Layout 1 79.000 2 oL
4k}
S &k
w
L 60
o
= 40 |-
20+
' 2
Layout
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Recommended Conservation Practices for
Appalachian Shale Energy Development

Tamara Gagnolet, Energy Program Manager
Emily Posthumus, Energy Development Research Specialist
Scott Bearer, Senior Scientist

Pennsylvania Chapter & Central Appalachians Whole System
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Summary Documents by Topic

o State of the research — characterizes existing body of
NE I

* Evidence of impact — summarizes impacts documented
in scientific literature

e Existing conservation practices and scientific support —
summarizes existing practices and support from the

literature

e Recommended conservation practices
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Recommended Conservation Practices

The Nature Conservancy’s recommended conservation
practices:

e Address all phases of development

 Are intended to avoid and minimize risk to species in
Appalachian forests, streams, wetlands, and lakes.

e May need to be adjusted or increased to achieve ecological
outcomes on a case-by-case basis and to incorporate new
information, consider operational feasibility, and comply with
more stringent regulatory requirements that may exist.

e Areintended to influence how future development happens in
the landscape.

Landscape scale planning is the foundation for all recommendations.




E‘énl?‘e?%?g Recommended Conservation Practices

Focus on surface and wildlife impacts and recommendations.

Topics Covered Topics In Development

e Landscape Scale Planning * Pipeline Development

* Ecological Buffers * Invasive Plant Management
e Road Development e Reclamation

Stream Crossings

Water Withdrawals Topics Not Covered
Timing of Activities e Air Quality
Noise * Risks of Spills

Artificial Lighting e Public Health and Safety
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Appalachian Shale
Energy Development:
Recommended
Consenvation Practices

cads to transport materals, equipment, and mesouces
unts for alarge part of shale cil and pas development. Foads have the potendal to degrade
mtems through habitat loss and fragmentation; air, noise, and light pollution; the spread of
irvasive species; and increased ero and sedimentation. These effects can impact the behavior
and diztribution of wildlife and atfect ‘?.':I.ter-:ll.l.-:]l:t:.’ in the repion. P oper location, -:|i==i.|.1:|r.|_ and
maintenance of roads can help lesen impacts on fish and wildlife habitars.

WiIKE rasponss o debrtancos

STATE OF THE
ﬂ RESEARCH asanciatad wih nomds vary e well,
[ dng io speckes, sex, Brd aga.

Exieneive resqench wdeby
3 Ehdies show many groups of widHo

TNCG RECOMMENDED CONSERVATION
PRACTICES

Bamed om soionifio [Eeratur and consanation practions used by olfar
agencins and orgentzstions, The Maium Comssnancy reocmimands:
Flan @i the landscape kvl Uss oosiing comidoes and foros] edges b
minimites forest iragmentation.
WWhen dowoloping new roads, svold and minimibe: the placoment of roads
In eooiogically imporisnt habilats and sroas subject 1o sovem crosion,
= Ini the Appalactions, these aroas incude large foms paiohes
1,000 pores], siopas > Wk, Soodpiain, roky oeliorogs, srub
cakfplch ping barrons, soops, bogs, and fons.
= I mddition, indrestructurs should not be locoied within 350 fod of

rivors, streams, wetlands nd lakas or kay nesting, leoding and
hibormation habilats for mammals, binds, ropifies and amphibian.

Construct and malntsin proper mad dainage and msion oot

ragarding road cdaskon mnd malmerenos,
rouding shudks specfo bothe Appala-
ohian region Studes show thal poory
lomatod, construoctad, cred malmisined
unperyed fara sl ropcds can be oonskder-
ably damaging o Torsest and straam
soowywiems Tha major affecs of mads
rolde habhel koes and fragmamistion;
Iromased nols ord vWsual deburbanoe;
direct mortalty, bamiers io movement,
and cherggke In the bata of wi il

bairg affeotad iri soma wey by the
presance of roads, Inchading small and
|srgs mammials, binds, rapiles, amphibi-
ans, ek, @nd plamis. Mory stud s hovs
found @ negetha nabriionzhip bebwean
rcaad cansky and spades fchness in
reptlas, amphibans, args mammals,
and fish v=-u

Road davelopmant can mkar siresm
habikal, Incraesae anesion, changa runoh

comEisnnt with LLS. Forest Sarvion Environmaenizlly Sonsittee Aoad
Maimicmance Proctions: for DA and Graved Roads. Koop oomidons
REITOW and presenve canopy oover o reduoe adge effeds.

Conduct proper maintenanoe scivitics, inchading Inspections, surtcs
repairs, dich and oubverd cleaning, and Inveskm spockes management.

Minimizs brsfic by restrioting mad aoness, partiolarly during Bmes of
Ehe year whin wikdilic ore most sonsithve: 10 road mortaiy.

spread of Inveslva plent spa arid the patierns, ord Impect overall waisrshad
degradation ol sirapm sy me haatih'“** |mproperty da sigred,

Thessa recommendations e Inendod ks @woid ond reiuos mpects of
shal deveinpmant on Appaiochian habitats ond wildife Thass pracdices
mary naed b be sdaplied in inoorporate e infomiation, conskier oparmtionsl
femsiility, and comply with mone siringent regaision requircments Bl

may st




QueStlons?

Thomas aney
Central Appalachians Program Dlrector‘
- The Nature Copservancy -
' Lt?mney@tnc org -
1304-637-0160 x 105
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