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Summary of Requir ed Federal Energy Regulatory CommissiorReport Information

Minimum Filing Requirements: Report Section Reference
1. Address the "no action" alternativé§ 380.12(1)(1)) Section 13
1  Discuss the costs and benefits associated with the alternative.
2. For large priects, address the effect of energy conservation or energy alternatives to the projec Sections 1@ and 105
(8380.12(i)(1))
3. Identify system alternatives considered during the identification of the project and provide the rg Section 106

for rejecting eaclalternative. (8 380.12(1)(1))
1  Discuss the costs and benefits associated with each alternative.

4. Identify major and minor route alternatives considered to avoid impact on sensitive environmen| Sections 1@, 108, 109,
(e.g., wetlands, parks, or residences) pravide sufficient comparative data to justify the selection and10.10
the proposed routg(§ 380.12(1)(2)(ii))

1 For onshore projects new to offshore areas, be sure to address alternatives using offshore

5. Identify dternative sites considered for the location of major new aboveground facilities and pro Section 1011
sufficient comparative data to justify the selection of the proposed(8i®80.12(1)(2)(ii))
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ATLANTIC COAST PIPELINE 1 Docket No. PF156-000and
SUPPLY HEADER PROJECT i Docket No. PF155-000

10.0 RESOURCE REPORT 107 ALTERNATIVES
Atlantic Coast Pipeline

Atlantic Coast Pipeline, LLCAtlantic) is a company formed byfir major U.S. energy
companie$ DominionResources, IndDominion;NYSE: D), Duke EnerggZorporation(Duke
Energy;NYSE: DUK), Piedmont Idtural GasCo., Inc.(PiedmontNYSE: PNY), and AGL
Resourcesinc. (AGL; NYSE: GAS). The company was created to develop, own, and operate
the proposed Atlantic Coast Pipeline (ACP), an approximatelynfifsblong, interstate natural
gas transmission pipee system designed to meet growing energy needs in Virginia and North
Carolina. The ACP wilbe capable afieliveting 1.5 billion cubic feet per day (bcf/dpf natural
gas to be used to generate electricity, heat homes, and run local businessexlefigreund
pipeline Roject will facilitate cleaner air, increatigereliability and security of natural gas
supplies, and provide a significant economic boo¥Vest Virginia,Virginia, and North
Carolina. More informationis provided at h e ¢ o mgbsite at wvav.dom.com/acpipeline.
Atlantic has contracted with Dominion Transmission, Inc. (DTI), a subsidiary of Dominion, to
permit, build, and operatee ACP on behalf of Atlantié

Atlantic is seeking authorization from the Federal Energy Regyl@ommission
(FERC or Commission) under Section 7(c) of the Natural Gas Act to construct, own, operate,
and maintain the following proposed facilities for the ACP:

Mainline Pipeline Facilities:

1 AP-1: approximatel\292.8miles of 42inch outside diameteratural gas
transmission pipeline in Haros, Lewis, Upshur, Randolph, and Pocahontas
Counties, West Virginia; Highland, Augusta, Nelson, Buckingham, Cumberland,
Prince Edward, Nottoway, DinwiddiBrunswick,andGreensville Counties,
Virginia; and Northanpton County, North Carolina.

1 AP-2: approximately 81.5miles of 36inch outside diameter natural gas
transmission pipeline in Northampton, Halifax, Nash, Wilson, Johnston,
Sampson, Cumberland, andlleson Counties, North Carolina.

Lateral Pipeline Facilities:

i AP-3: approximately 7.6 miles of 20inch outside diameter natural gas lateral
pipeline inNorthampton County, North Carolina; aGdeensville and
Southampton Counties and the Cities off@k and Chesapeake, Virginia.

t The 1.5 bcf/d is equivalent to approximately 1.5 million dekatherms per day (Dth/d). The bcf/d unit of measuremert refesed the
capacity of the ACP system. The Dth/d measuremersieid to refer to contractual obligations (as set forth in Tabié)1.2

2 As described in this report, DT actions associated with the ACP are on behalf of Atlantic.
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1 AP-4: approximately 3L miles of 16inch outside diameter natural gas lateral
pipeline in Brunswick Countyirginia.

1 AP-5: approximately 1.0 mile of tich outside diameter natural gas lateral
pipeline in Greensville County, Virginia.

Compressor Station Facilities

1 Compressor Staih 1: a new, natural gafired compressr stationapproximately
at milepost (MP) 6.8 ahe AR1 mainlinein Lewis County West Virgnia.

1 Compressor Station 2a new, natural gasred compessor station approximately
at MP 186.0 of the AR mainlinein Buckingham County, Virginia.

1 Compressor Station 3 new natural gafired compressor staticapproximately
at MP 292.8 of the AR mainline in Northampton County, North Carolina.

Other Aboveground Facilities:

1 Nine newmetering and regulating (M&R}ations atreceiptand/or delivery
points along th@ew pipelines (including one at Compressor Station 1 and one at
Compressor Station 2).

1 Twenty-nine \alve sites at select points along tieavpipelinesat intervals
specified by U.S. Department of TranspodafUSDOT) regulations at Titlé9
Code ofFederalRegulations (CFRIPart 192

1 Eight setof pig launcher and/aeceiver sites atl points along thaew
pipelines(including launcher/receiver sites at Compressor Stations 2 and 3)

As requirecby 18CFR380.12, Atlantids submittingthis Environmental RepofER) in
support of its Application to the Commissifor a Certificate of Public Convenience and
Necessity (Certificate) to construct and operate the proposed ACP facilities

Supply Header Project

DTI proposes to construct and operate approxim&@&ymilesof pipeline loop and
modify existing compression facilities in Pennsylvaauia West Virginia. This®ject, referred
to as the Supply Header Project (SHP), will en&bl¢ to provide firm transprtation servicef
up to 1.5bcf/dto various customers, includirglantic. Atlantic will be a Foundation Shipper
the SHR and will utilize the SHP capacity to allow its shippers access to natural gas supplies
from variousDT]I receipt points for futter delivery to points along the ACP.

DTl is seeking authorization from the FERC under Section 7(c) of the Natural Gas Act to
construct, own, operate, and maintain the following proposed facilities for the SHP:

Pipeline Loops

1 TL-636. approximately 3.9niles of30-inch outside diameter natural gas pipeline
looping DTI6 s e x i -2 pipedine inMWdstmoreland County, Pennsylvania.
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1 TL-635 approximately32.8 milesof 36-inch outside diameter natural gas
pipeline loopng DTI6 s e x i -860 pipelome ifH&arrison, Doddridge, Tyler,
and Wetzel Counties, West Virginia.

Compressor Station Modifications

1 JB Tonkin Compressor Statiomodifications aDTI0O s e xi st i ng JB Ton
Compressor Station in Westmoreland County, Pennsylvania

1 Crayne Compressor StattomodificationsaDTI6 s exi sti ng Crayne
Station in Greene County, Pennsylvania

1 Burch Ridge Compressor Statioorossover pipingdTlés e xi st i ng Burc
Ridge Compressor Station in Marshall County, West Virginia

1 Mockingbird Hill Compressor Statn: modifications atorneddTld6 s e xi st i ng
Mockingbird Hill Compressor Statian Wetzel County, West Virginia

Other Aboveground Facilities:

1 Five valvesites at select points along thew pipelineloops at intervals specified
by USDOT regulations a9 CFR192

1 Two sets of pig launcher améceiver sites ahe ends oéach ofthenewpipeline
loops.

As requirecby 18CFR380.12,DTI is submittingthis ER in support of its Application to
the Commission for a Certificate to construct and operate tippgped SHP facilities

Scope of Resource Report 10

This Resource Report is required for all applications and describes alternatives which
were considered during the identification of the Prgjentluding a comparison of the potential
environmental impastof such alternatives to those of the Pragjedthe alternatives considered
include neaction, alternative systems, and conservation or alternative energy sources.

10.1 INTRODUCTION

Atlantic and DTlidentified and evaluated a number of alternatives to thpgsed
Projects These include a raction alternativealternative energy sourcesacluding traditional
and renewable sourcemergy conservation measursgstem alternativegonceptual
collocationroutealternativesmajor route alternativesninor route variationsminor route
adjustmentsand alternative aboveground facility sitéche eview of alternatives included an
assessment and comparison of a number of factors, including technical and economic feasibility,
constructability, environmentahpact, ability to meet the purpose and need oPtlugects and
input from stakeholders, includirkgederaland managing agencidsgderal and
Statd Commonwealthresource agencies, and landowners.

As a result of desktop analyses and field survagtantic and DTlidentifieda number of
route alternatives and variatioa®ngthe proposedipelineroutes to avoid or minimize
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crossings of sensitive environmental feature®address engineering or othssues These

route alternatives and variationsreeéncorporated into the proposed pipeline routes as described
in detail below. Additional route alternatives or variatiomsay be considered to address issues
identifiedas a result of ongoingnvironmental and civil field surveys, engineering desigrkyor
agency consultations, landowner communicationsttoerstakeholder input. Information on
additional route alternatives or variations identified and evaluatédlégtic and DTIwill be
described in théinal Resource ReportOl

10.2 SYSTEM DESCRIPTION

The Projects were designed based on custoegelirementsnd precedent agreements
which specifythelocations of receipt and delivery poiras the ACRsee Table 1-2 in
Resource Report 1)The locations othesepoints weredesigned to enhance trangjadion
capabilitieson the ACPbased on a combination of flow dynamics relativesteips and
deliveriesof naturalgasinto and out of the systeml n parti cul ar, Atl anti co.
agreements witkts customers specify the following:

1 Three customer®uke Energy Progress, Inc., Duke Energy Carolinas, LLC, and
Piedmont Natural Gas Companggntifiedthe existingTranscontinental Gas
Pipe Line CompanyLLC (Transco) system as a primary receipt point with an
interconnection in Buckingham County, Virgi

1 Four customers (Duke Energy Progress, Inc., Duke Energy Carolinas, LLC,
Piedmont, and Virginia Power Services, Indgntifiedthe existing Transco
system as a primary delivery point with an interconnection in Buckingham
County, Virginia.

1 Two customergVirginia Natural Gas, Inc. and Virginia Power Services, Inc.)
identified an interconnection with the existing Virginia Natural Gas system in the
City of Chesapeake, Virginia as a primary delivery point.

1 One customer (Virginia Power Services, Inc.) idgedithe existing Columbia
Gas Transmission system as a primary delivery point with an interconnection in
Randolph County, West Virginia.

1 One customer (Virginia Power Services, Inc.) identified one of its facilities
currently under construction as a primaelivery point with an interconnection
in Brunswick County, Virginia,

i One customer (Virginia Power Services, Inc.) identified the proposed site for one
of its facilities as a primary delivery point with an interconnection in Greensville
County, Virginia.

Deliveries out of the ACP and into the existing customer systemssiveitarly designed
to enhance the delivery capabilitiestioé existingcustomeisystems. For example, the three
proposed delivery points to the Piedmont system (i.e Sthighfield Fayetteville, andPembroke
M&R Stations) are critical points to allow for the efficient distribution of the requested volumes
of natural gas into the Piedmont and Dekeergysystems and subsequently into the Public
Service Company o em Mehangéin tGeadeliveryipoings @rsl requyres t
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pressures woul d have a ablittpddivengas toiDokgregyando n P i
other customersvhichwould result inreduced volumes ofaturalgasonP i e d msystemars
require additionainfrastructure to accommodate the requested volwheatural gas

With regard to the SHRneof t he cri ti cal requirements of

have access to a low cost supply hub with a large volume of transactions characterized by
multiple buyers and sellers willing to trade natural gas on a daily basis and into the futures
market (liquidity). Dominion South Point (DOMSP), which is representative of transactions on
the DTI pipeline system south of Armstrong County, Pennsylvania, is dhe ofost highly

liquid trading hubs in America, far surpassing most others in the @teasignificant liquidity
continues to expand with the abundance of production and processing volumes in West Virginia,
Pennsylvania, and OhidOMSP trades at agiificant discount to the Henry Hub, a nationally
significant distribution hub located in Louisian@oing forward, it is expected that DOMSP will
continue to trade at a deep discount to the Henry Hub.

The SHFfacilities aredesigned tg@rovide Atlant c 6s cust omer s with acc

in addition to othephysicalinterconnecting entitiesT h i s wi | | al tusew At ant i
customers to control a diverse suite of supply options providing them access to physical
interconnects with upstream supplieBased on these factors, the SHP facilitrasstbe

integrated into the footprint of the physical points that comprise DOMSP.

10.3 NO-ACTION ALTERNATIVE

Througha competitive procesthe ACPwas selected as the preferfrdjectto supply
natural gas from supppoints in Ohio, West Virginia, and Pennsylvatoapecified delivery
points forexistingcustomers in both Virginia and North Carolin@n April 2, 2014, Duke
Energy and Piedmont distributed a Request for Firm Gas Transportation Service Proposal to
12 Interstate Pipelines. In response to this proposal, Dominion heldlgimiing Open Season
from April 16 to May 9, 2014 which announced
Southeast Reliability Project, to be owned either through DTI or a rtevstate natural gas
pipeline subsidiary. A final offer proposed the pipeline to be built as a joint venture between the
Foundation Shippers and Dominion.

On June 11, 2014, Dominion submitted a proposal that would establish a new interstate
natural gapipeline company providing geographically diverse and wholesale transportation
services from th&lid-Atlantic supplyregions tahe North Carolina and Virginia

C

markets.Domi ni onds proposal was one of fropposal conf o

dealline. Dominion was notified by DukEnergyand Piedmonon July 10, 2014hat Dominion
wasselectedo buildthe markedriven project to serve Piedmont and Duke Energy.

On June 2, 2014/irginia Power Services Energy Corp., Iifa.Dominion company)
issued a Request for Proposal for Natural Gas Firm Transportation Service to serve Virginia.
Dominion was notified by Virginia Power Services Energy Corp.,dncAugust 222014that
Dominion waschosen to serve the load requestethenRequest for Pragal

On September 2, 2014, Dominion, Duke Energy, Piedmont Natural Gas, and AGL
Resources, announced the formation of Atlantic to pursue the ACP. From October 21 through

3 Source: BENTEK NE Market Call (April 2015).
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November 10, 2014, Atlantic held a binding Open Season for the remaining unsubscribe
capacity on the ACPAs noted in Resource Report11360,000dekatherms per da¥pth/d)
(approximately 1.33 bcf/d)f theproposedL.5bcf/d capacity of the ACB currentlysubscribed
pursuant to precedent agreensamith six customers Similarly, Atlantic has committed to
1,360,000Dth/d of theproposedL.5 bcf/d capacityof the SHP

Under the neaction alternativeneitherthe ACPnor the SHRvould be built and the
environmental impacts associated with construction and operation of the propdgessfaci
would not occur. By not constructing gedrojecs, however Atlantic and DTIwould be
unable to medheire x i st i n g demans foronateal gagnd the projected demabg
otherindustrial, commercial, and domestic customers (includomger-generatindgacilities) in
Virginia and North Carolina As described in Resource Report 1, the projected demdné i®
a combination of population growth and displacement of-figead electric power generatiorn
addition,otherbenefits from thérojects, such as future economic development opportynities
reducecenergy costs in the regioand therepowering otcoatfired electric generatioto gas
fired electric generatiorwould not be realized.

Underthe neaction alternative, other naturgds transmission companies could propose
to construct new facilities similar to tf¥ojectsto meet the demand for new natural gas
transportation service in Virginia and North Carolirguch actions would likely result in
impacts similar to or greaterah those descréd in thisER for the ACPand SHRP and might not
meet theProjecsdobjectivesto satisfydemand fronexisting customexwithin the proposed time
frames. For all these reasonthe neaction alternative is not practical and provides naathge
over theProjects

10.4 ALTERNATIVE ENERGY S OURCES

The ACPand SHP areesigned to provide for the transportation of natural gas from
supplypointsin Ohio, West Virginig and Pennsylvani@ demand areas in Virginiand North
Carolina. The use of alteative energy sources is an option to meet some of thetshoreind
long-term demands for energy in the target market areas. Potential alternative energy sources to
natural gas include traditional fuels, such as coal and oil, nuclear energy, andtglectr
(including electricity generated from oil, coal, and nuclear power); and renewable energy
sources, such as wind, solar, hydroelectric, biomass, and tidal and wave. All of these alternative
energy sources, depending on the location of the sourcéd vemuire new infrastructure,
including transmission facilities, to connect supply and demand areas.

10.4.1 Traditional Fuel Sources
10.4.1.10il and Coal

Compared to other fossil fuels, natural gas is a relatively clean and efficient fuel. The use
of coatbasedr petoleumenergy instead of natural gas would likely result in increased
emissions of pollutants, such as nitrogen oxide, sulfur dioxideg@®thouse gases (e.g.,
carbon dioxidg Additionally,coaltbased energy creates large quantities of coal combustion
byproducts (e.gfly ash) whichrequireenvironmental management and dispositi@ecause
natural gas is a cleaner burning fuel than other fossil fuel alternaiveesloes not require solid
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waste disposathe environmental impacts associated wittreased use of coat petroleum
would likely exceed the impacts dfe proposedProjecs.

When compared to average air emissions for-ficed power generatiomatural gas
fired power generatioproduces approximately half as much carbon dioxide thessa third as
much nitrogen oxidg andless tharone percent as much sulfur oxides at the power pl&hen
compared to average air emissions foifiodd power generation, natural gix®d power
generation produces approximately tthirds as muclearbon dioxide, half as much nitrogen
oxides, and less than one percent as much sulfur dioxitles power planty.S. Environmental
Protection Agency2014). Thereforecoatfired and oitfired generatiomprovides no
environmental advantage over th€R and SHP.

Anotherimpact of increased use pétroleum and coal relative to natural gathat
volatility in natural gas pricing, particularly during periods ofipdamand, could be
exacerbatedAs of May 2014, natural gas prices in Virginia and N@#rolina were higher
than the nationaverage due to limited supply and increased dem@anggate natural gas
prices in Virginia and North Carolina, respectively, were 28.9 percent and 16.5 percent higher
than the national averagd.S. Energylnformaton Administration(EIA), 2014a, 2014p The
proposed ACRInd SHRwould provide aeliable source of domesticalhroduced natural gas,
which could help stabilize naturgasprices during periods of peak demand.

The viability of increased use of coalas alternative to natural gas could be further
diminished by a rule proposédJune 2014y the U.S. Environmental Protean Agencyaimed
at reducing carbon dioxide emissions from power generating facititiése proposed rule
identifiesfossil fuel dectric utility generating units as the largest stationary sources of
greenhouse gas emissions in the United States, and notes tHakedoahits are the largest
emitters U.S. Environmental Protection Agen@014). The proposed rule provides guitels
to help the power sector achieve by 2030 reductions of approximately 30 percent from 2005
carbon dioxide emissions levels. A main component of the proposed rule is to encourage the
conversion of agingase loaatoatfired plants to a cleaner fuel seer such as natural gas. If
the proposed rule becomes |aédtatesCommonwealthsvould be required to adopt a plan to
meet tailored ratbased goals in carbon dioxide emissions, which could continue to spur
conversions of codired facilities to natural gs.

10.4.1.2Nuclear Power

The Energy Policy Act of 2005 incorporated a range of measures to support current
nuclear plants and provide incentives for building new nuclear facilities. In a projection by the
EIA, nuclear power capaciwyill increase from 769 billiokilowatt-hoursin 2012 to 81Dillion
kilowatt-hoursin 2040, accounting for 16 percent of total electric generation. However, nuclear
generating capacityill decrease from 102 gigawatts in 2012 to 98 gigawatts in 2020, as new
construction and upgradasexisting nuclear facilities are offset by retirements of diaeitities
(EIA, 201449.

4 The Carbon Pollution Emission Guidelirfes Existing Stationary Sources: Electric Utility Generating Units, available online at

https://www.federalregister.gov/articles/2014/06/18/203726/carborpollution-emissionguidelinesfor-existingstationarysources
electricutility-generatiny

10-7


https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-existing-stationary-sources-electric-utility-generating
https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-existing-stationary-sources-electric-utility-generating

Resource Report 10 Alternatives

In addition to the expected decline in generating capacity, nuclear power is a
controversial source of energy. There are a number of environmental and regiiatienyges
regardingsafety, security, and the disposal of toxic materials (spent fuel) at nuclear facilities.
Given these issugas well as the high construction cositsl long construction schedufes
nuclear plants, it is unlikely that a new nuclpawer facilityand associated electric
transmission linesould be sited and developed to provide power to demand areas in Virginia
and North Carolina within the tinfeame proposed for the ACkhd SHP For these reasons,
nuclear power is not a viabl#ernative to the proposdeojecs.

10.4.2 Renewable Energy Sources

Renewable energy sources are expected to play an increasingly prominent role in meeting
U.S. energy demands in the coming yedrederal, State/Commonwealth, and Idnakentives
and continuingesearch will likely contribute to an increase in the availability and cost
effectiveness ofenewablesources such as wind, solar, hydroelectric, biomass, and tidal and
wave. In a projection by the EIA, total U.S. electricity generation from renewailnlecs
(excluding conventional hydropowesijll increasefrom 12 percent in 201® 16 percent in
2040 (EIA, 2014k Dominion Resources has investatt continues to invest wind, solar, and
biomass sources of generation as part of its overall genegatditfolioand in accordance with
its StatéCommonwealtrapprovedntegrated Resource Planslonethelesssignificant long,
term investmenin new facilitieswould be necessary befor@newable energgould potentially
satisfya substantial portion of the projected energy demiandrginia and North Carolina.

According tothe EIA (2014dand 2014g approximately 1,000 cubfeet (L mcf) of
natural gas can reasonably be assumed to gem@etaEmegavatt hourgmwh) of electricity
using standard power genergfassumptions TheProjectswould transport approximately
1.5bcf/d of natural gaswhich is the equivalent of300000thousanctubic feet per day
(mcf/d). If used to generate electricity,5D0,000mcf/d of natural gasvouldyield
approximately 190,500wh per day (mvia/d) of electricity(1,500,000 mdfl x 0.127 mvi per
mcf of natural gas190,500 mvia/d). ®> Most exising commercial wind facilities in the United
States generate less than 1,08@hid and mostommerciakolar facilities generate less than
500mwh/d. To achieve a reasonable economy of scale relative ®Brbjects massive
investment in new renewablerggating facilities would be requiredd.

The largest commercially available wind turbine from General Electric is a 4.1 megawatt
(mw) nameplateated turbine (General Electric, 2014)his turbine is intended for offshore use
only, based on its large siaad required minimum wind speeds$.this model turbin®r a
similarly rated turbineouldbe adapted for use on land, ahthe turbine couldperate 24 hours
per day, 365 days per yeara capacity factor of 40 percéah unreasonably optimistic
assimption) each turbine would produce approximately 39.4 rviov¢h.1 mw x 24 hours per day
x a0.4 capacity factor = 39.4 mwh/d per turbine) (E2814).” Using thebestcase scenario
output, approximately,835turbineswould be needed to produce an egient amount of
energy which could be supplied by tRejects(assuming the natural gas is used to generate

5 This is based on a heat rate of 8,039 British thermal units per kilowatt haah, imltommensurate with a combined cycle natural gas fired
power plant.

6 Several people who attended the ACP Open Houses or filed comments with the FERC suggested that wind or solar powseddold be u
meet current and future demand for electrigityirginia and North Carolina.

7 The capacity factor of 40 percent is the highest annual capacity factor for wind generation given by the EIA (2014e).
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electricity). Based on the unreasonably optimistic assumptions tlsedumber of turbines
actuallyrequireal to produce an equivalent amountokrgywould be substantially higher

According to the National Remable Energy Laborator@09), the average direct
impact area (i.e., the area of direct surface disruption due to construction and operation of new
facilities) needed to generatanw of wind energy is approximately 2.5 acres. The average total
impact area (i.e., the area within the footprint of an operating wind facility) needed to generate
1 mw of wind energy is approximately 84 acres. Using these estimates, approximately
12,088acresof direct impact are@.5 acres pemw x 4,835 turbinesand406,140acres of total
impact ared84 acres 4,835 turbinesyvould be required to generate 190,50@h/d of wind
electricity.

Construction of thé’rojectswould affectapproximatelyl4,105acres, of which
approximately8,360acres would be retained for operation of the proposed facilfiesnew
natural gadired electricity generation, Atlantic and DTI estimate an averagéafit30 mwof
nameplate capaciipstalledper acre for facilieswith a generating capacity of at le&80 mw.
Using this estimate, approximatélg@5acres of land would be required to generate
190,500mwh/d (190,500 mwh/d / 24 hours = 7,938 mwnaimeplatgeneration capacity
installed 7,938mw / 30 mw per acre 265 acres) Based on these estimates, the area required
to install the Projects plus the area required to install new, naturitgghpower plants is less
than the area required to install and operate wind facithesould produe an equivalent
amount of energy.

In addition to greater land requirements, the cost to install 4,835 wind turbines would be
higher than the cost to install the Projects plus the additional cost of installing new, natural gas
fired electric generating facilities. Accongdj to Windustry (2014), a nonprofit organization
which supports and promotes the installation of renewable wind energy, the general cost to
install commercial scale wind projects as of early 2013 ranged from $1.2 tmi#ifb@ dollars
per mw of nameplateapacity installed. This range in price is based upon the varied installation
costs as well as the amount of new infrastructure required to connect a commercial scale wind
farm to the utility grid, such as additional transmission lines and access roads.

Based upon the besase wind generation scenario described above, 4,835 turbines at
4.1 nameplate mw per turbine would produce 19,824 nameplate mw (4,835 turbines x
4.1 nameplate mw = 19,824 nameplate mw). At this sea®iming the cost of installaii
drops to about $1.0 million dollars per mw (which is cheaper than thedsstassumption), the
total cost of install&n would be approximately $19llion dollars (19,824 nameplate mw x
$1,000,000 dollars = $19,824,000,000 dollars). The EIA (Rpdd/ides higher estimates for
the cost to install wind generating facilitiegsapproximately $2.2 million dollars per mw
($2,213per kw) for onshore facilities and approximately $6.2 million dollars per mw ($6,230 per
kw) for offshore facilities.

Atlantic and DTI estimate a cost of about $5.5 billion dollars to construct the Projects.
According tothe EIA (2013) the average cost twild an advanced, combinexycle, natural
gasfired electric generating facility is about $1.0 millidallarsper mwof nameplate capacity
installed(approximately $1,023 per kw)Jsing this estimate, the cost required to install
7,938mw of nameplate capacity (which is equivalent to 190,500 mwh/d) would be
approximately $8.billion dollars($1,023,000 per mw installed7938 mwof nameplate
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generation capacity = $8,120,575,000he cost of the Projects plus the additional cost of
installing new, natural gafired electric generating facilities (a combined total of about
$13.6billion dollars) is less than the cost régul to install and operate wind facilities producing
an equivalent amount of energy using thedsase operating assumptidios the wind facilities

The wind energy estimates described above are based upon thadeestind production
potentialforw nd ener gy devel opment. According to t|
Office of Energy Efficiency and Renewable Energy, areas with an annual average wind speed
around 6.5 meters per second at a height of 80 meters are considered to be suitatdie for wi
development based on current technology. As shown on Figure-10the average annual
wind speed at a height of 80 meters onshore for West Virginia, Virginia, and North Carolina is
generally well below the 6.5 meters per second average wind speecefore, the majority of
land in West Virginia, Virginia, and North Carolina, is not suitable for commercial wind
development using currently available technology.

Average offshore annual wind speed along the coasts of Virginia and North Carolina is
greder than 6.5 meters per second. However, offshore wind power generation does not currently
occur at a utility scale in the United States due to limitations of the cost of energy, mitigation of
environmental impacts, and technical challenges of projetetilgison and grid interconnection
(DOE, 2014) . According to the DOEOGs Office o
demonstratiorscale offshore wind projects in the U.S. are proposed to be deployed by 2017. As
no utility-scale offshore wind pregts are currently in operation within the U.S., offshore wind
generation is not considered a viable alternative to the ACP.

Like wind, commercial scale solar energy generation would require significant
investment in land. By way of example, the IvanpalaSElectric Generating System in
California, which encompasses approximately 3,500 acres of land, generates approximately
392mwh/d of electricity. Ivanpah claims they have a smaller footprint than traditional
photovoltaic solar generation (lvanpah, 2)which affects a larger area. Using an equivalent
acre to megawatt ratio as the Ivanpah facility, approximately 1.7 million acres of land would
need to be dedicated to solar power generation to produce an equivalent amount of energy which
could be supled by the Projects (assuming the natural gas is used to generate electricity). This
is significantly higher than the area required to install the Projects plus the area required to install
new, natural gafired electric generating facilities.

The amounof land required to generate 392 mwh/d at the Ivanpah facility is based on
the high solar generating potential found in southern California. As shown on Figure110.4.2
the solar generating potential per square meter in southern California is draatér& kilowatt
hours per square meter per day (kwhifth In contrast, the solar generating potential in North
Carolina and Virginia is less than 5.5 kwR/dy and is typically around 4.0 kwh#fd in West
Virginia. Therefore, the actual acreage nedded@ommercial scale solar power generation in
West Virginia, Virginia, and North Carolina to produce an equivalent amount of energy which
could be supplied by the Projects (assuming the natural gas is used to generate electricity) would
be greater than Z.million acres using the assumptions described above.
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Source: Wind resource eslimates developed by AWS Truepower,
LLC. Web: htp: fwww. .com. Map loped by
NREL. Spatial resolution of wind resource data: 2.0 km,
Projection: Albers Equal Area WGS84.
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data are shown for a tilt=latitude
collector. The data for Hawaii and
the 48 contiguois states are 3 10
kv catellite modeled  dataset

The data for Alaska are 2 40 km
dataset  produced by the
CEmatclogical Solar  Radiation

odel (NREL, 2003),
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1011



Resource Report 10 Alternatives

In addition to the large land area and limitecasgleneration potential in the ACP Project
area and SHP Project area, installation of solar generation facilities would be cost prohibitive.
The Ivanpah Solar Electric Generating System cost approximately $2.2 billion dollars to
construct (lvanpah, 2014 he Ivanpah facility generates 392 mwh/d of electricity. New
facilities approximately 485 times larger than the Ivanpah facility would be required to produce
an equivalent amount of energy to that which could be supplied by the Projects (assuming the
naural gas is used to generate electricity) (190,000 mwh/d / 392 mwh/d = 485). Using these
assumptions, the solar equivalent to the Projects would cost approximately $1.1 trillion dollars
($2.2 billion dollars x 485 facilities = $1,067,000,000 dollarshisTs significantly higher than
the cost to install the Projects plus the cost required to install new, natufmedadectric
generating facilities.

The area required to generate ome of electricity from hydroelectric facilities varies
significantly. More land generally is required to create reservoirs in flatter areas than in areas
with hilly terrain. The Union of Concerned Scienti&@815)provided estimates of 2,000 acres
permw from a large hydroelectric facility in a flat area of Brazil, &2b acre pemw for
typical, rurrof-the-river, hydroelectric facilities built in hilly areas. Using the lower acre to
megawatt ratio, approximately 48,000 acres of land wbeldeeded to generate 190,500htdv
of electricity at hydroelectric facilitiesAs with wind and solar power, the land impact of
hydroelectric facilities would greatly excetrge land requirementsf the Projects plus the
additionallandrequired to install new, natural gheed electric generating facilities

Thecost required tinstall hydroelectric generating facilitiearies, but the EIA (2013)
provides an average cost of just under $3.0 million per mw of nameplate capstaited
(approximately $2,936 per RwBased on this estimate, the cost required to install 7,938fmw
nameplate capacity (which is equivalent to 190,500 mwh/d) would be about $23 billion dollars
($2,936,000 per mw installed%938 mw nameplate generation capaci§§23,305,968,000).

This is higher than the cost of installing the Projgbis the adiional cost required to install
new, natural gafired electric generating facilities

Based on the discussion aboleth the land requirements and the cost of installing wind,
solar, or hydroelectric facilities capable of producing 190,500 mwh/d dfielgcis
significantly higher than theost of theProjects plus the cost of installing new, naturatiyasl
electric generating facilitiesAdditionally, there is limited potential to develop commercial scale
wind and solar power in West Virginia, Mdinia, and North Carolina based on wind and solar
potential using current technologies. For these reasons, wind, solar, and hydroelectric facilities
are not feasible alternatives to the Projects.

10.5 ENERGY CONSERVATION

Energy conservation could help alle@aome of the growing demand for eneirgyhe
U.S. and in thé&tatesCommonwealth$o be serviced by the ACPStatéCommonvealth and
Federal energy conservation measures will likely play an important role in slowing the growth of
energy demand in the mong decadesHowever, it is unlikely that these measures will offset
the demand for new natural gas sources. The EIA predicts that U.S. energy use per capita will
decrease by approximately 8 percent through 2040, as higher efficiency standards lies vehic
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and appliances take effect. Nevertheless, the EIA indicatesWeat with the recently enacted
energy efficiency policies, total primary energy consumption, including fuels used for electricity
generation, will grow by 0.4 percent per year from 2@12040(EIA, 20149. To meet this
demand, the EIA predicts that total domestic potidm of natural gas in the United Statvef

grow from 24.Qrillion cubic feet in 2012 to 37.5 trillion cubic feley 2040, and that shale gas
production will make u3 percent of total U.S. production in 2040, uprfréOpercent in 2012
(EIA, 20149. The anticipated growth in natural gas demand will be dipvenarily by its

increased use for electric power generation and industrial applications.

Reduction in the @ed for additional energy is the preferred option wherever possible.
Conservation of energy reduces the demand for limited existing reserves. Although energy
conservation measures will be important elements in addressing future energy demands, it is
unlikely that they will be able to offset more than a fraction of anticipated demand in the
foreseeable future. As a result, energy conservation @&oiire conjunction with other
alternatives)s not a viable alternative because it does not preclude tdeoreatural gas
infrastructure projects like the AGEhd SHP to meet the growing demand for energy

10.6 SYSTEM ALTERNATIVES

System alternatives would make use of other existing, modified, or proposed pipeline
systems to meet the same objectives as the Af3e.of a system alternative would make it
unnecessary to construct all or part of the ACP, though modifications or additions to existing or
proposed systems could be required. The modifications or additions woutdrresul
environmental impacts thabuldbe less than, similar to, or greater than those associated with
the ACP. Because the SHP will involve modifications and additions to existing DTI facilities,
no system alternatives were considered.

Several existing, lgh-pressure, higlvolumenatural gapipeline systems provide
transportation serges to delivery points in the iflFAtlantic and southeast regions. These
include TranscpCoumbia Gas Transmission, LL{Columbia) andEast Tennessee Natural
Gas LLC (East Tennessee). Additionally, sevearalv pipeline projects have been proposed to
provide natural gas transportation service in the same regions, inclbdi@gectra Energy
Carolina Pipeline ProjecMountain Valley, LLC(Mountain Valley)Mountain Valley Pipeline
(MVP) Project;and Transc@ ppalachian Connectdtipeline Project.Significant modifications
to eachof these systemsould be necessary to access the same supply areas and/or provide
transportation service to the same customers or at the same delivery points as the ACP.
Figure106-1 depicts the locatiorsf these existing and proposed systems relative to the ACP.
Descriptions of the systems are provided in the subsections below.
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10.6.1 Existing Systems
10.6.1.1Transcontinental Gas Pipe Line Company

Transco operates a 1,8@flle-long, multipipeline systenthatdelivers natural gas to
major metroplitan areas in the northeastjdvAtlantic, and soutkast regions of the United

ma

States I n the vicinity of the ACP, Transcoo0s
North Carolina and Virginia, and includes a lateral pipeline connecting the mainline to points in
southea#rnVirginia. The system ibelieved to be capacitynstrained for delivery servias
demonstrated by several recently proposed projects. These include
1 the Atlantic Sunrise Project an approximately #®8e-long pipeline expansion
in PennsylvanigDocket No. PF18-00);
1 the Mirginia Southside Expesion Project, aapproximately 106nile-long
pipeline adjacent td r a n ®xisting lateraln southeast Virginia (Docket
No.CP1330-000); and
1 the Virginia Southside Expansion Project Il, an approximatetyld-long
pipelineadjae nt t o Transcobs existing | ater al

No. CP-13-118-000).

A significant upgrade of the existing Transco system would be necessary to access the
samesupplyareas, transport the same volume of natural gas, and reach the saerg pelivs

as the ACP. New pipeline construction measuring up to 300 miles in length could be required to

connectsupplyareas to the Transco mainline (see the discussion of the profposakhchian
ConnectorPipeline Project below). Additional upgradetiee Transco mainline, including new

compression and looping, would be necessary to increase capacity and accommodate the volume

of gas required for the ACP. Moreover, construction of new mainline or lateral pipelines would
be necessary to reach the satakvery points as the ACP in southeastern Virginia
(approximately 160 milesggnd North Carolindapproximately 180 to 20@iles).

The environmental impacts associated with the upgrades and new pipeline construction
for the Transco systefacombined ttal of 640 to 680miles of new pipelineyvould likely be
greater than those of the ACPherefore, the theoretical modifications to the existing system
would provide no environmental advantage over the AE®t.this reasorand the fact that the
existingsyst em does not meet theheristing TrBnSco® syptamrisnots e
considered a viable system alternative.

10.6.1.2Columbia Gas Transmission

Theexisting Columbia system in theilftAtlantic region provides transportation services
from supply aresa in theAppalachian regioto demand areas in southern Virginia, including the

City of Chesapeake. Because the system is capacity constrained, significant upgrades, including

new compression, looping, and mainline or lateral pipelines, would need toltde kransport
the same volume of natural gas as the ACP to southern Virginia. Assuming a complete loop of
the existing system, up to 4@diles or more of new pipeline could be required to reach the
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proposedACP delivery points in southern Virginia. ddlitional pipeline construction would also
be required to reach the proposed delivery points in Brunswick County, Virgppaokimately
10 miles)and in southern North Carolinagproximatelyl70 miles) much of which ould be
similar to the proposed AP mainline for the ACP.

While the Columbia system provides access to the same natural gas supply areas, new
pipeline facilities(a combined total of approximately 580 miles of new pipelma)id be
needed to reach the same delivery points as the A€&uthern Virginia and North Carolina.
The environmental impacts associated with construction of these facilities would likely greater
than those of thACP, so these theoretical modifications to the existing Columbia system would
provide no environmentaldvantage over the ACH-or this reasorand the fact that the current
system does not meet thehCelunbi@ systesn ismot copsoderedaa nd n e
viable alternative to the ACPAn evaluation ofa conceptual route alternative for the ACP
adjacent tahe existing Columbia system is provided in Section 10.7.1.1 below.

10.6.1.3East Tennessee Natural Gas

The East Tennessee pipeline system extends from western Tennessealtarwtn
southern Virginia andarthern North Carolinavhere it interconnectsitih Transco. Because
the system is believed to be capacity constrained, significant upgrades, including new
compression, looping, and mainline or lateral pipelines, would need to be built to transport the
same volume of natural gas as the ACP. Additlgnatw pipelines would be required to access
the same supply areas the ACP (150 to 180 milegnd provide access to the same delivery
points as the ACP in southern Virginia (210 to 230 miles) and North Carolina (190 to 210 miles).

The ewironmentalimpacts associated with the system upgrades and new pipeline
construction(a minimum of between 550 and 620 miles of new pipelva)ld likely be similar
to or greater than those of the AGI® these theoretical modifications to the East Tennessee
systemwould provide no environmental advantage over the AE® this reasorgnd the fact
that the current system do e the axisting EaseTennessee e ACP
system is not considered a viable system alternative.

10.6.2 Proposed Systems
10.6.2.1Carolina Pipeline Project

In 2014,Spectra Energy proposed to construct approximately 430 miles of new pipeline
between existing Texas Eastern TransmissiéTlexas Eastern) facilities in Bedford County,
Pennsylvanigand new delivery points in southern Vinga and North Carolina. The project
additionally would require unspecified modifications to the existing Texas Eastern system in
Pennsylvania and West Virginid he capacity of the new system, if constructed, would be
1.1 bcf/d (Natural Gas Intelligenc8hale Daily, 2014).

Like the ACP, the Carolina Pipeline Project would access gas fromithétlantic
supply areaand provide delivery service to the same areas in southern Virginia and North
Carolina. However, additional pipeline construction wowddhbcessary to reach the same or
similar delivery points in the City of Chesapeake, Virgidia(miles or moreand in North
Carolina (40 miles or more)Environmental impacts associated with the upgrades to the existing
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Texas Eastern system and the mepeline constructiofa combined totabf approximately

600miles of new pipelineyvould likely be greater than those of the ACP. Moreover, it is

unlikely that the Carolina Pipeline Project could be builtiniame f r ame t o meet
purpose and neebecaus&pectra Energy placed the project on hold in August 2014
(Cumberland Timedlews, 2014). For these reasons, the Carolina Pipeline Project is not
considered a viable system alternative.

10.6.2.2Mountain Valley Pipeline Project

Mountain Valleyproposes t@onstructandoperate approximateB86 miles of42-inch-
diametemipeline from an existing Equitrans transmission systeWetzel County\West
Virginia to an interconnection with the existing Transco system in Pittsylvania County, Virginia.
The projectalso would require the construction of four new turbine compressor stations. The
MVP Project is currently under review by tRERCunder Docket number PFI3B000. If
approved and constructed, the project would provide delivery servickafdbf natual gas
(MarketWatch 2014 WDBJ7, 2014; Mountain Valley2014).

Mountain Valley identified Transcobds exi
County, Virginia as the end point of the project. An interconnection with Transco at this point
would allow Mountain Valley to deliver natural gas to different-@rsgrs connected to the
Transco system. Through these connections, Mountain abeid provide natural gas to
existing markets served by Transadich includelocal distribution companies, induigl users,
and power generation facilities in tAppalachian, MidAtlantic, and Southeasggions based on
an open season. Atl anticd6s customers and t
supplied by the ACP are identified in Tables-1.2nd1.2-2 in Resource Report 1. While the
MVP and ACP would be constructéaloriginate from the same regiaihe two projects serve
different customers and enuse markets.

To meet the same purpose and need as the ACP, the préfidBeatould need to be
expanded to provide sufficient capacity for an additional 1.5 bcf/d of naturaihgbi®reach the
same delivery points in Virginia and North Carolinghe proposed MVP route would require
approximately 286 miles of pipeline to interconnect with the Trasgstem, compared to
approximately 186 miles of pipeline for the ACP to connect with the Transco system. Mgpreover
construction of new mainline or lateral pipelines would be necessary to reach the same delivery
points as the ACP in southeastern Virgi@pproximately 160 milegnd North Carolina
(approximately 180 to 200 milesfonsequently,he environmental impacts associated with
system expansion and new pipeline construd@ooombined total of approximately 626 to
646 miles of new pipelineyvould likely be similar to or greater than those of the A&@#fd these
theoretical project modifications would provide no environmental advantage over the ACP

Forall the reasongliscussed aboyand thefact thatthe MVP as proposed does not meet
the purpse and needr serve the same customers as the AREMVP is not considered a
viable system alternativéAn evaluation o conceptual route alternative for the ACP in a
common corridor withthe proposed MVP is provided in Section 10.7 below.
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10.6.2.3Appalachian Connector Pipeline Project

Transco announced plans to develop a new pipeline project between the existing Rockies
Express pipeline in Monroe County, Ohio; an existing gas processing facility in Marshall
County, West Virginia; and the existing Transcomiiae in Pittsylvania County, Virginia. The
pipeline is believed to measuapproximately300 miles in lengtland would operateith a
capacity of 1 to 2 bcf/@Williams Partners, LP, 2014a, 2014b)he project would be similar to
(and compete withyIVP, and would have the same capacity and delivery limitations as that
project relative to the ACP.

To meet the same purpose and need as the AERppalachian Connectdripeline
Project would need to be expanded to provide sufficient capacity for aticagd 1.0 to
1.5bcf/d of natural gasUpgrades to the existing Transco mainline and construction of new
mainline or lateral pipelines would be necessary to reach the same delivery points as the ACP in
southeastern VirginiGapproximately 160 milegndNorth Carolinaapproximately 180 to
200miles). As a result,lie environmental impacts associated with system expansion and new
pipeline constructiofa combined total of 640 to 680 miles of new pipelwwelld likely be
greater than those of the AC#d these theoretical project modifications would provide no
environmental advantage over the ACP

Forall thereasos discussed aboyand the fact that the project as proposed does not
meet t he ACPO s thpAppalaahianeCormettdtipalireerajectis not considered
a viable system alternativé\n evaluation of a conceptual route alternative for the ACP in a
common corridor with the proposed Appalachian Conndifmelineis provided in Section 10.7
below.

10.7 CONCEPTUAL COLLOCATION ROUTE ALTERN ATIVE S

Where practicaland depending on sigecific conditions, newatural gas transmission
pipelines carsometimese collocated with existing linear corridor facilities (e.g., other
pipelines, electric transmission linésghways or railroads) to imimize impacts on
environmental and other resources. A pipeline is considered collocated with an existing linear
corridor facility if thenew rightof-way for the pipelinds adjacento or very nearwithin a few
hundred fegtof the existingfacility. A pipelinecan parallel an existing linear corridor facility
without being collocated with the existing facilityut his oftenresults in multiple cleacuts
along similar paths with no reduction in impacts on environmental and other resources.

The thre criterialisted beloware generally used to identify and evaluate opportunities to
route a newiatural gas transmissigpeline adjacent to existing linear corridor facilities

i The first criterion is the location and orientation of existing facilitedative to
the new pipeline. The existing facilities must provide a relatively direbt pa
between the proposed receipt and delivery points for the new pipeline. Otherwise,
routing adjacent to thesxistingfacilities increases the length of the pipelin
which results in great@nmvironmentalmpact and added cost to thmject

8 Previously referred to as the Western Marcellus Pipeline Project.
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1 The second criterion is the nature of terrain along existing facilities. In some
areas, the landforms crossed may not allow for the construction of a pipeline
adjacent to aexisting facility due tdactors such asideslope, limitations on the
amount of space available for new constructarrthe orientation of landforms
crossed.

1 The third criterion is the nature of existing land uses along the existing facilities.
Devdoped landgincluding residential, commercial, and industrial lands) are
often found alongjinear corridor facilities such as highways aadroads
Routing a new pipeline to avoid thedeveloped areasften results in parallel (as
opposed to adjacerd)ignments and increases the length (and therefore the
environmental impact and cost) of a new pipeline.

This section ofResource Report Idiscusgesmajorconceptual collocatioroute
alternatives for the proposedCP pipelines? In additionto theseconceptuahlternatives
Atlantic and DTI evaluated potential collocation alternatioeshe ACP and SHIh areas
where existing pipelines, electric transmission lines, or redldsrintersect or run parallel to
and neathe proposed Project®otentidroute alternativeand variationsdjacent to existing
facilities which would meet the purpose and need of the Projects and avoid or minimize impacts
are discussed in Sections 10.8 and 10.9 beD@sktop review obtherpotential alternatives
identified significantimpedimentswith the routes with regard to terrain, existogyvelopmers
or increasedength of the ProjectsA set of fgures and a tableroviding information orthese
potential collocation alternativescluding the reasons they ard feasible alternativesye
providedin Appendix10A of this report.Based on the informatian this table these
alternatives were rejected for further analysis.

10.7.1 Pipelines

Atlantic evaluatec conceptuablternativeroutealong theexisting Columbia peline
systemin West Virginia and Virginia. Atlantiadditionallyevaluated three conceptual route
alternativedor collocating portions of the proposed ARnainline and proposed MVP &
common corridar Atlantic also evaluated a conceptual route kEinto the route proposed by
Transco for the proposed Appalachian Connector PréfeBach of these alternatives is
discussed below.

10.7.1.1Columbia Gas Pipeline

Startingapproximately aMP 460f the AR1 mainline routen Randolph County, West
Virginia, a corceptualalternateroute for thepipelineadjacent to Columbia would initially head
approximately72 miles to the east, passing through Randolph, Pendleton, Grant, and Hardy
Counties, West Virginia. The route would then pivot to the southeast and cdotinue
approximatelyl10 miles, crossing Shenandoah, Rockingham, Page, Green, Orange, Albemarle,
Louisa, and Goochland Counties, Virginia. The route would then head to the south/southeast for

A number of people who attéad the ACP Open Houses or filed comments with the FERC said that the proposed pipelines should be
adjacent to existing pipelines, electric transmission lines, or roads.

In comments filed with the Commission, various individuals commented that thesedACP pipelines should be installed adjacent to the
existing Columbia system or the proposed MVP and Appalachian Connector Pipeline systems.

10
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approximately 36 miles, passing through Goochland, Powhatan,reesdetfield Counties and
the Cities of Colonial Heights and Petersburg, Virginia. On the south side of Petersburg, the
route would continuapproximatelyd2 miles to the southwest through Prince George,
Dinwiddie, Sussex, and Greensville Counties, Vigginerminatingapproximately aMP 282 of

the proposed AR mainlineroute(see Figuréd0.7.%1).

In addition to the conceptual mainline route, an alternate route for the proposed AP
lateral would also be required. The alternative lateral route wolldavfan existing Columbia
lateral from a point near the City of Petersburg, Virginia, southeast into Hampton Roads. The
conceptual alternate lateral route would measure approximately 53 miles in length, crossing
Prince George, Sussex, Surry, Southammad,Isle of White Counties and the City of Suffolk,
Virginia. The route would terminaggpproximately aMP 64 of the currently proposed AP
lateral, and then follow the same alignment as the8Adteral to its terminus along the Southern
Branch Elizab#h River (sed-igure 10.7.11).

Relative to the corresponding segments of the proposeti ARInline and AR lateral
routes, the conceptual alternative routes would add a cumulative total of approximately 28 miles
to the length of the ACP, which would nease the environmental impacts and cost of the
Project!! The additional lengtiwould increase the area of impact for the ACP by a minimum of
279 acres and encumber an additional 160 acres in the permanent, maintained easement for the
pipelines!?

The adlitional length and cost notwithstanding, there are several issues with a route
adjacent to the existing Columbia system which preclude its use as a viable alternative.
Collocation in the mountainous areas of West Virginia (including itMbeongahela Ngonal
Forest(MNF)) and Virginia is not feasible due to rugged topography and space constraints on
the ridges that the Columbia system followdost of the existing Columbia corridor in these
areas contains three existing pipelines of@&36inch-outdde diameter. In several places, the
Columbia pipelines diverge from a common corridor into two parallel corridors because there
was insufficient room on the ridges to build three adjacent pipelines.

For most of the route across West Virginia and partgestcentral Virginia, the APL
mainline could not be constructed adjacent to the existing Columbia pipelines due to a lack of
sufficient space to safely construct a new large diameter pipeline. Additionally, the steep terrain
would prevent a collocatadute from pulling away and quickly returning to an alignment
adjacent to Columbia where space constraints are encountered. In many aread, the AP
mainline would need to be routed along a new, greenfield-oifgiMay, which would eliminate
the benefits bcollocation with an existing utility, such as reduced forest clearing, and also
require a new corridor across the MNF. Examples of difficult terrain along the existing
Columbia system are depicted on Figl@e7.12.

1 This includes the length of the Columbia Gas pipeline system plus an additional 15 miles to avoid défitgeteess and Recreation
Areas within the Monongahela National Forest.

2 These estimates are based on afb5wide construction righbf-way and 75oot-wide permanent easement for the-Afnainline and a
75-foot-wide construction righbf-way and 5&foot-wide permanent easement for the-BRateral. The conceptual APmainline adjacent
to Columbia would result in an additional 379 acres of constructionafgivay and 227 acres of permanent easement. The conceptual
route for the AP3 lateral woudl result in a reduction of 100 acres for the construction-offiatay and 67 acres for the permanent easement
because this route would be 11 miles shorter than the proposed route.
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In addition to difficult terrain, there are significant land use constraints that would
prohibit constructing a new pipeline adjacent to Columbia. ssudised in Section 10.8.1.2
below, the existing Columbia system across the MNF crosses several sensitive areas including
the Laurel Fork North Wilderness Araad Spruce Knolseneca Rocks National Recreation
Area (NRA). Additionally, there are several ettWilderness Areas in the vicinity of the
Columbia system including the Otter Creek, Roaring Plains, and Dolly Sods Wilderness Areas.
The Wilderness Areas in particular are significant constraints because crossings of these areas
would require authorizetns from the U.S. Congress which would be infeasible to obtain within
the timeframe required by the purpose and need of the Projects. An alternate greenfield route
extending approximately 15 miles to the north of the Columbia system would be necessary to
avoid both the NRA and nearby Wilderness Areas.

The Columbia system additionally crosses Federal lands owned and/or managed by the
National Park Service (NPS) in three locations: approximately 3.8 miles of the Shenandoah
National Park (SNP) in Rockinghaamd Greene Counties, Virginia; approximately 5.2 miles of
the Green Springs National Historic Landmark District in Louisa County, Virginia; and
approximately 1.2Zniles of the Petersburg National Battlefield Park (PNBP) in the City of
Petersburg, VirginiaThe NPS has indicated that obtaining a Hghtvay to cross NPS lands
(other than the Blue Ridge Parkway) requires an authorization from the U.S. Congress. This
authorization would be infeasible to obtain within the timeframe required by the purpose and
need of the Projects. Consequently, alternate greenfield routes would need to be identified to
avoid these features.

The SNP is a long linear park extending approximately 70 miles along the Blue Ridge
Mountains between Waynesboro and Front Royal, ViagiseeFigure 10.7.11). The existing
Columbia system crosses the SNP in the vicinity of the town of Elkton. An alternate route to the
south of the SNP would need to pass south of Waynesboro, which would approximate the current
AP-1 mainline where it cisses the Blue Ridge Mountains. An alternate route around the SNP to
the north would need to pass north of Front Royal, which would add approximately 60 miles of
additional pipeline to the conceptual route alternativeagihtional 90%cres of temporary
impact and 546 acres of new permanent fafhtvay) and increase the cost of the ACP.

Moreover, an alignment this far to the east of the currently proposeédmd&inline route could

not be configured to deliver gfficiencyt Addiiondl ant i c 6
infrastructure, including new | aterals, could
customers.

A conceptual route alternatiagljacent to Columbieould bealigned to avoidhe Green
Springs National Historic Landmark Distrio Louisa County, Virginiavith limited effecton
the length area of impactandcost of the ACP. However, a rowdjacent to Columbieould
not easily be configured to avoid the PNBP. The Cities of Colonial Heights and Petersburg have
built out subtantially to the northern and western boundaries of the PNBP. To the east, the
PNBP is bounded by the Fort Lee Military Reservation, which itself is bounded to the east by the
City of Hopewell. An alternate route to the west around Petersburg and th@ RBId be
feasible, and the length would be similar to the corresponding segment of the conceptual route
alternative(approximately20 miles) but the route would be entirely greenfigighichwould
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eliminate the benefits of collocation in this are¥®n alternate route to the east of the PNBP

would need to pass east of Hopewell, which would increase the length of the conceptual route
alternative by approximately 10 to 12 miles additionall51to 182acres of temporary impact
and91to 109acres of permnent easemenill of which would be greenfield.

There are other areas along the existiny@bia system where residential or
commerciadevelopmentfiaveencroackdon the existing righof-way. Many of theseareas
would need tde avoidedy minor rautevariations measuring several miles in lengithe route
variationswould increase the length of the conceptual ralternative andthey would not be
collocated with an existing facility.

Given the terrain and land use constraints atbe@olumbiasystem much of the APL
mainline would need to be routed along greenfield rigftway which wouldsignificantly
increase the length of tieoposedipelines, the environmental impact of the ACP, and the cost
of theACP. For these reasons, a routeaaént to Columbia is nat viableor feasiblealternative
to theproposed route of th&CP.

10.7.1.2Mountain Valley Pipeline

As notedin Section 10.6.2, Mountaialley proposes to construct and operate
approximately 286 miles of 4iach outside diameter naturadgtransmissiorpipeline between
an existing Equitrans transmission system in Wetzel County, West Virgitdan
interconnection with the existing Transco system in Pittsylvania County, Vifgisid Tr ans c 0 0
existing Compressor Station 165)he routeof the proposed MVP pipeline passes within
approximately0.6 mile of the proposed AP mainline at the Marts Junction Interconinec
(MP 0.0) in Harrison County, West Virginia. From this point, the proposed MVP pipeline heads
due south into western Virginieear Blacksburg, then southeast istwithcentralVirginia. In
contrast, the proposed APmainline route heads southeast into central and southeastern
Virginia (seeFigure 10.7.43).

As discussed in Section 10.2 above,Al@P and SHRvere designeddsed on customer
requirements and precedent agreements which specify the locations of receipt and delivery points
on the ACP. These include a recept delivery poinalong the Transco system aaid/arious
delivery points in southeastern Virginia andritth Carolina. The locations of these points were
determinedy customer needs and an assessmdidwidynamics relative to receipts and
deliveries of natural gas. The MWias designed to interconnedith the existing Transco
system at T esaonStation 6% délivemgpsrto customers connected to the
Transco system. The ACP and MVP projects serve differentigmdnarkets and customers,
and they do not share common delivery points as currently configured.
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Atlantic evaluated three conceptual options for collocating gustof the proposed ACP
and MVP pipelines along a common corridor (see Figure 2@)7.Dption 1 would involve
routing the proposed AP mainline adjacent to the proposed MVP pipeline along the current
MVP route between the proposed Marts Junction loterection in Harrison County, West

Virginia, and Transcob6s existing Compgiressor S
Option 2 would involve routing the proposed MVP pipeline along the currerit ARinline
route between the proposed MartsJunecti | nt er connecti on and Atl ant

interconnection with the existing Transco system in Buckingham County, Virginia (i.e., at MP
186.0/the Woods Corner M&R Statiot). Option 3 would involve routing both the AP

mainline and MVP pipelirealong a new common, intermediate alignment between the currently
proposed ACP and MVP routés.

Option 1

Under the Option 1 scenario, the proposedlARainline would follow the proposed
MVP route along a greenfield corridor for approximately 155 mdabté south, passing through
Lewis, Braxton, Webster, Nicholas, Greenbrier, Fayette, Summers, and Monroe Counties, West
Virginia, and crossing into Giles County, Virginia. The-APnainline would then continue to
collocate with the MVP route for approxibety 30 miles to the east/southeast along an existing
electric transmission line across Giles and Montgomery Counties, Virginia. The two routes
would then head south/southeast for approximately 68 miles along a greenfield corridor through
Roanoke, Franktfi, and Pittsylvania Counties, Virginia. The proposed MVP pipeline would
terminate at Transcob6s existing Compressor St
AP-1 mainline would continue from this point for approximately 102 miles to the eastaiong
existing 20inch-diameter Transco pipeline, crossing Pittsylvania, Halifax, Charlotte,
Mecklenburg, Brunswick, and Greensville Counties, Virginia. It would intersect the currently
proposed APL mainline route near MP 288 in Greensville County, Vigini

The Option 1 scenario, if technically feasible, would provide two potential advantages
relative to the ACP and MVP projects as currently proposed (assuming both projects are
permitted and built): 1) greater collocation with other linear corridorifi@sij and 2) avoidance
of the MNF and George Washington National Forest (GWNF) along the currehtemline
route (though the Option 1 route would cross a portion of the Jefferson National Forest!fINF)).
Because the proposed ACP and MVP pipelinesatshare common delivery points, however,
the Option 1 scenario would increase the length of thd ARainline by approximately 68 miles
due to the need to route the pipeline from Pittsylvania County into southeastern Virginia. This
would increase ther@a of impact for the ACP by a minimum of 1,029 acres and encumber an
additional 618 acres in the permanent, maintained easement for the pipeiitegeover, the
additional cost for in the increase in the length of the pipeline would be economicadkilitée
therefore, the ACP would not be viable.

13 Option 1 assumes that both the MVP and ACP could interconnect withsTmo at Transco6s existing Compress
Pittsylvania County, Virginia.

14 Option 2 assumes that both the MVP and ACP could interconnect with Transco at the current proposed interconnect withr Thansco
ACP in Buckingham County, Virginia.

% Option 3 assumes that both the MVP and ACP could intsstemonnect wit

16 The MVProute crosses about 2.1 miles of the Jefferson National Forest, though Mountain Valley is currently evaluating potential
alternative routes which would increase the crossing length in the forest.

17 These estimates are based on afb@5wide constructia rightof-way and 75oot-wide permanent easement for the-APnainline.
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Another flaw with the Option 1 scenario is that the mountainous terrain along portions of
the MVP route, particularly in northern West Virginia, would not allow for construction of two
large diameter pipelines in a common corridor (Sgere10.71-5). Much of the MVP route in
northern West Virginia follows ridgelines with narrow crests and steepskiges. There is
insufficient space along the tops of the ridgelines for two adjacent pipelines in these areas.
Based on review df).S. GeologicaBurveytopographic quadrangles, thetenot appear to be
anyopportunities to collocate the two pipelines for the initial 40 miles of the route between the
crossing of Kincheloe Creek in Harrison County and the crossing of Elk RiVéelster
County, Wet Virginia. Additionally, there argmited opportunities to collocate the two
pipelines in a common corridor south of the Elk River along the current MVP route. There are
several mountain crossings with steep terrain along the MVP route in southerdidyiesa and
Virginia that would preclude construction of two adjacent pipelines on the same landform.
Examples of difficult terrain along the MVP route south of EIk River include:

1 the crossings of Big Mountain and surrounding peaks in Webster Couesy, W
Virginia;
1 the crossings of unnamed mountaintops and ridgelines in the vicinity of

Quinwood in Nicholas and Greenbrier Counties, West Virginia;

1 the crossings dfittle SewallMountain and surrounding peaks in Greenbrier
County, West Virginia;

1 the crossigs of Red Spring and Keeney Mountains in Summers @oWest
Virginia (see Figure 10.7-5c);

1 the crossings of High Top and Little Top Mountains in Monroe County, West
Virginia,;

1 the crossing of Fort Lewis Mountain in Montgomery County, Virginia (see
Figure10.7.15d);

1 the crossing of Poor Mountain in Roanoke County, Virginia; and
1 the crossing of Cahas Mountain in Franklin County, Virginia

Because of the difficult terrain, much of the - ARnainline in West Virginia under the
Option 1 scenario would ed to be routed along a separate corridor from MVP. This would
include at least 40 miles of the route in the area immediately south of the proposed Marts
Junction Interconnection to the EIk River crossing, and significant stretches of the route around
thelarger mountains and ranges in southern West Virginia and western Virginia. The new
rightsof-way required for both pipelines in these areas would eliminate the benefits of
collocation, such as reduced clearing of forests, forest fragmentation, ambatisaof other
lands.
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Conceptuallythe Option 1 scenario for the APmainline could in some places increase
collocation and avoid crossings of the MNF and GWNF (though they would increase the
crossing of the JNF). These potential advantages would be offset by the limited opportunities fo
collocation along the MVP route in West Virginia as well as the substantial additional length,
area of impact, and cost to construct along this or a similar route. For these reasons, the Option 1
scenario is not considered a viable or feasible altemn#tithe ACP and MVP projects as
proposed.

Option 2

Under the Option 2 scenario, the proposed MVP pipeline would follow thé AP
mainline route to the southeast &pproximatelyl89 miles through Lewis, Upshur, Randolph,
Pocahontas, and Highland Countiégest Virginia, and Highland, Augusta, Nelson, and
Buckingham Counties, Virginjavhere it would interconnect with Tranéce e xi st i ng pi p
system From this point, the proposed APmainline would continue along its currently
proposed route into ceal and southeastern Virginia.

The Option 2 scenario, if technically feasible, would result in greater collocation with
other linear corridor facilities for the ACP and MVP projects (assuming both pipelines are
permitted and built). Routinigoth pipelires along the current APalignmentwould increase
the length of the MVP pipeline lynly 4 miles, butit would result in signifiantly greater
cumulative impacin the MNF and GWNF. Additionally, while the terrain along the currently
proposed APL mainlne route provides better opportunities than the MVP route for collocating
the ACP and MVP pipelines in a common corridor, there are crossings of steep mountains and
ridges where it would not be feasible to install two large diameter pipelines on the same
landform, including areas in th@dNF and GWNF (se€igure 10.7.16). Example®f difficult
terrain include:

1 the crossing o&n abandoned strip mine between approximate MPs 18 and 22 in
Lewis and Upshur Counties, West Virginia;

1 the crossing of Cheat and &aAllegheny Mountains within the MNF between
MPs 60 and 65 in Randolph County, West Virgifsae Figure 10.7-6a);

1 the crossing of the Shenandoah Mountain range within the GWNF between MPs
104 and 108 in Highland and Augusta Counties, Virdisée Figire 10.7.16b);

1 the crossing of Chestnut Oak Knob and Camp Ridge within the GWNF between
MPs 113 and 115 in Augusta County, Virgifsge Figure 10.7-c);

i the crossing of thBlue Ridge Mountains (including.S. Forest Service (USFS)
lands along th8lue Ridge Parkway améippalachian Tra)l, Piney Mountain, and
Bryant Mountain between MPs 153 and 158lelson and Augusta Counties,
Virginia (seeFigure10.7.26d); and

1 the crossings ofhoroughfare Gap and Bailey Motainbetween MPs 16@nd
170 in Nelson County, Virginia

10-30



Resource Report 10 Alternatives

[Insert Figurel0.7.26 7 Examples of Difficult Terrain along the Proposed-AP
Mainline Route]
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