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The GPCM model framework is a nedec network.Some key definitions utilized in the report
are indicated below:

ANodes o and far cGaherayspeaking roderisiarty physcal asset
Suppliers and customers are both represented by node where gas is produced and one
where gas is consumee®ipelinesare also represented by nod@$ey are divided into sections
call ed Apiipeolmen e mesn dDoaaross which gas flaws aceosding to the
associated physical chatagstics of that part of the pipelindhese physical characteristics are
defined in thedatabase.

Arcs are the connections between any two nodes in the medeéexample, two pipeline zones
(nodes) are connextedmeétyi asme Fitpd aphedl gwairat clhiirdkkf | n e
the amount of gas that can flow between the two zones on the same pipetine.ii i rmécte r ¢ o

| i nolkn®zones (nodes) on different pipelinéssupplier is connected to the pipeline system

via a Asupplogmeérn nikd @onmn ec tc e dothwfiwhichservie the mand | i
same function.The diagranbelowshows the layout.

Figure A14-1. GPCM NodeArc Structure

At each node

O

Flow in = Flow out

Storage

Interconnect
+—1Link—»

Supply.;. Supply.;.Transport Transport Transporf Demand.; . Demand:
Link Zone Link Zone Link

Nodes represent production regions and supply basins, pipeline zones, interconnects, storage
facilities, delivery points, and either specific large customers or groupings of smaller customers.
Arcs represent gas transactions and flows, and are constrained by capacity limitations.
Compressors, delivery meters, and receipt meters are rolled up iniag@gpaies and arcs

connect the pipeline zones to form the regional pipeline netweilgsire A141 is aschematic

of the nodearc structure of the GPCM model.

In general, constraints occur in the nodes, often certain pipeline segments, but also irgex;conne
rather than the arcs that connect the nodieshe case of interconnect links, or arcs that connect

nodes on different pipelines, the total size of the link is, in many cases, smaller than the total
capacity on either sidéWhile increasing the cagity of some interconnect links may have

changed flows, there were no instances in which the size of the interconnect link constituted a
constraint as weodve de fAssuehdourianalysisofrthe poostrgntss e s 0
has focused almosntirely on the pipeline nodes., pipeline zones.

All major interstate, intrastate, intprovincial, and crosborder pipelines are included in

GPCM. Pipeline zones form the basic building block for modeling each pipeline -haothg
pipelines, everthose with postage stamp rates, are differentiated by zones, enabling flows
between contiguous market areas to be defined, capacity constraints to be identified, and price
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di fferentials within relevant boumeséthebasss t o
for estimating the minimum and maximum transportation prices, as well as relevant fuel

retention rates by locatione., shrinkage. Pipeline transportation service is prioritized in accord
with character of service: all firm transportatisrcleared first before any ndimm

transportation is cleared in zonal markeffe clearing of noffirm transportation is performed

under volumetric rates that range from a high equal to the 100% equivalent load factor rate,
including transport commodiy and shrinkage, to a | ow equal
commodity charge.

GPCM reflects storage dynamics as three distinguishable transaction components: injection,
storage and withdrawal. Storage is constrained by total storage capacity amjetzityn and
withdrawal capacities and is shaped by a monthly schedule with a constant unit cost per period.
The ability to model individual storage facilities on a monthly basis allowed consideration of
inventory balances, withdrawal and injection sai@nd facility constraints. Storage transactions
were modeled as bundled under a single rate structure.

GPCM supply curves relate the amount of gas produced to the price: the higher the price the
more gas that will be produced subject to resource apdv@slimitations. The slope of the

supply curve determines price elasticitg, the change in gas supply that can be obtained for a
small change in priceln the customary monthly reporting mod&CM supply curves are made

up of segments that exhibit high elasticity at lower prices, low elasticity at higher prices, and at
some point zero elasticity, where resource and production limits mean that no additional supply
can be obtained regardless atp as illustratedh Figure A142.

Figure A14-2. GPCM Supply Curves

3
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The behavior of gas customers is captured via demand curves that are also embedded in the
model. For purposes of this analysis, the demand for both RCI and electric generators are
priori inputs on a winter or summer peak day. Vertical demand curves were utilized to capture
this dynamic. The objective function of the LP model is system cost minimization, which
determines the economic equilibrium of prices and flows across allaHestdocations and for

all time periods. Model soluti@ndentify congestion pointications wheradditional gas

cannot move from one point to the otkespite a downstream demand for that gas
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Appendix 15
Pipeline Expansion Projects
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In reviewing the list of pipeline expansion projects included in the RGDS, LAI has identified
pipeline projects that have pfiged or filed Natural Gas Act Sectior{c) certificate applications

at FERC prior to April 22, 2014. To the extent the applicant included proof of market support in
the form of executed precedent agreements to provide the pipeline with the credit and revenue
assurance to commit capital, LAl hasae the simplifying assumption that the precedent
agreements constitute proof of market support for the pipeline to proceed with construction upon
FERC approval. No independent analysis of either the certificate application or the precedent
agreement(s)ds been conducted.

The projects enumerated in thipgendix are described by location. Project costs are

di saggregated by component where such detail
Pipeline expansion projects are listed alphabeticatlyer than sorted by PPA. Therefore

readers may find it useful to scroll to the map of project facilities in order to identify the general
location by state or province. The pipeline expansion projects identified in this Appendix have
been incorporateih the Target 2 build out represented in GPCM and will therefore serve as the
starting point in the Target 4 analysis oriented around the frequency and magnitude of locational
constraints across the Study Region. Also in Target 4, the capital costsefilture expansion
projects, along with recently completed expansion projects, will be used as the basis for
estimating the costs of incremental firm transportation capacity by location.

A discussion of the highlights of the proposed pipeline expansa@eqgps incorporated in the

expandedRGDSpipelinetopology across six PPAs follows. Additional expansion projects
which are under development but did not meet the criteria for inclusion RGBS as of April
22, 2014 have been included in S13 and anensarized in Appendig9.

Algonqguin

Three Algonquin projects have been included inRRB&DS the AIM Project, the Salem Lateral
Project, and a portion of the Atlantic Bridge Projed¢tnown facility improvements associated
with these projects are illusted in Figure A14.

! Pipelines that have projects included in S13 but which do not haveaeytp included in the
RGDSinclude: CNYO&G/Stagecoach (Northern Expansion Project), Columbia Gulf (Rayne
Xpress Project), NEXUS Gas Transmission (new pipeline), Northern Border (Bakken Header
Project), and PNGTS (Continent to Coast Project).

2 Spectra Bo recently announced the Access Northeast Project, which would add up to an
incremental 1 Bcf/d of capacity on Algonquin and M&N in 2018.
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Millennium
Tennessee A Atlantic Bridge Facilities
== Transco

Figure A15-1. Algonquin Expansion Project Facilitie$

The AIM Project will allow Algonquin to provide 342 MDth/d of incremental firm transportation
service from its interconnection with Millennium in Ramapo, NY to delivery paints
Connecticut, Rhode Island and MassachuéeTtse capacity has been contracted by eight LDCs
and two municipal utilities,and is currently undergoing FERC review for an anticipated in

3 The facilities shown for the Atlantic Bridge Project are preliminary, the project is still under
development andas not yet been filed at FERC.

4 FERC Docket No. CP196

® The contracting shippers are Columbia Gas of Massachusetts, National Grid (Boston Gas,
Colonial Gas and Narragansett Electric), Connecticut Natural Gas, Middleborough Gas and
Electric, Norwich Public Utilities, NSTAR Gas, Southern Connecticut Gas ande¥éda&s.
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service date of November 1, 203&he total project cost is exged to be approximately

$971.6 million. Significant project components and associated costs are listed in Talile A15

Table A151. AIM Project Costs

Project Component Cost
Burrillville Compressor Station: 15,900 HP and modifications $55,547,958
Cromwell Compressor Station: 15,900 HP and modifications $50,001,502
Chaplin Compressor Station: 7,700 HP and modifications $49,718,001
Stony Point Compressor Station: 15,900 HP and modifications $81,950,579
Southeast Compressor Station: 10,320 HP aodifioations $49,066,882
Haverstraw to Stony Point: Repl ac $61,655,825
Stony Point to Yorktown: Repl acen $245416,864
Southeast to MLV 19: Replacementof 4.5 mileed@ 6 pi pe wi t 110,608,147
Cromwell to Connecticut Loop: 2.0 $24,892,995
E-1 System: Replacement of 9.1 mil $59113,181
E-1 System Loop: 1.3 miles of 120 $13,695,787
Two new meter stations inTCand MA and modifications at 24 meter station:

in NY, CT, MA $74,590,858
West Roxbury Lateral 4.2 miles o $86,998,703
West Roxbury meter station $ 8,294,402

The Salem Harbor Lateral Project will enable Algonquidebtver 115 MDth/d to Footprint
P o w e r-dgwlopedSalem Harbor power plant in Essex County, MA via a nemite2

lateral/ The target irservice date for the lateral is November 1, 2015. Cost information is not

yet publicly available. The capaciggsociated with this project is latemily; no incremental

mainline capacity has been contracted by the generator. The estimated cost of the facilities is

$63 million.

As announced, the Atlantic Bridge Project will enable Algonquin and M&N to add 1&@to

MDt h/ d

of

ma i

n i

ne

transportation
interconnection with Texas Eastern in Lambertville, NJ to delivery points as far downstream as

capacity

Maine® Because the open season notice for the project bedithat an anchor shipper

precedent agreement has been executed with Unitil Corporation, 100 Dth/d of incremental

capacity have been included in R&DS with the remainder of the capacity included in
Sensitivity 13. Preliminary project facilities haveen announced for the planned November

2017 inservice date.

f

® No generators executed precedent agreements for firm transportation entitlements as part of the

AIM Project.

" FERC Docket No. CP1822

8 Source: Description of Atlantic Bridge Project on Spectra Energy website:

http://www.spectraenergy.com/Operations/NevojectsandOur-Process/NewProjectsin-
US/Atlantic-Bridge/
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ANR

Two ANR projects have been included in ®&DS the Glen Karn 2015 Project and the

Southeast Mainline Flow Reversal Projécthe Glen Karn 2015 Project is designed to increase

the capady of the Lebanon Lateral by 134 MDth/d and provide up to 400 MDth/d of
incremental transportation service from ANROGS
OH t o points on ANRsmwiceslatesissNevamber 1, T2016. t ar get i n

ANR has anounced that the Southeast Mainline Flow Reversal Project has been fully
subscribed up to 2 Bcf/d, with 1.25 Bcf/d of flow reversal commencing in 2014 and the
remaining volume commencing in 2015.

Cheniere Creole Trail

Two Cheniere Creole Trail expansiororcts have been included in tR&DS: the Creole
Trail Expansion Project and the CCTPL Expansion Project. The facilities associated with these
projects are illustrated in Figure ATS

° The Lebanon Lateral 2014 Reversal Project commenced service in April 2014.
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= ANR Southern
=== Columbia Gulf =— Tennessee
== Creole Trail - Texas Eastern
= Fgan - Texas Gas
== Florida Gas = Transco
= Golden Pass === Trunkline
Gulf South A Compressor Station
KM Louisiana  [[] LNG Terminal
= NGPL A Creole Trail Expansion Facilities
= Sabine A CCTPL Expansion Facilities

Figure A15-2. Creole Trail Expansion Project Facilities

The Creoé Trail Expansion Project is designed to enablditactional flow on the existing
Creole Trail system to support Stages 1 and 2 of the Sabine Pass LNG export térifieal.
project facilities are separated into in two phases, each of which will c&atdDth/d of firm
reverse flowcapacityfor a total of 1,530 MDth/d at an anticipated cost of $104.3 million. The
Phase 1 project facilities are currently under construction for a 2014-§ghiice date, while the
Phase 2 facilities are targeted for anly 2016 inservice date. The primary project facilities
and associated costs are listed in Table-A15

10 FERC Docket No. CP1351
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Table A15-2. Creole Trail Expansion Project Costs

Project Component Cost
Gillis Compressor Station: New station, 53,125 HF  $99,766,536
Meterstation modifications at existing receipt poini $ 4,538,619

The CCTPL Expansion Project is designed to provide up to 1.5 Bcf/d of additional firm reverse
flow capacity on the Creole Trail system to support Stage 3 of the Sabine Pass LNG export
terminal!®* This project also involves a 48Bile extension of the existing pipeline system to

new interconnections with ANR, Columbia Gulf, Texas Gas and the Pine Prairie Energy Center.
The total estimated cost of the project is $610 5 million and Creole Toaibpes to complete

the facilities by the end of 2015, although Train 5 of the Sabine Pass export terminal is not
anticipated to begin operations until December 2018. The primary project facilities and
associated costs are listed in Table /15

Table A153. CCTPL Expansion Project Costs

Project Component Cost

Zone 1 facilities: 38.4 miles $207,465,821
Zone 2 pipeline facilities: 52 $284,689949
Mamou Compressor Station: New stati68,125 HP $102,828,453
Four new meter stations $ 15,559,549

Columbia Gas

Four Columbia Gas projects have been included iRRtBBS the Giles County Project, the
Smithfield 11l Expansion Project, the Line 1570 Project and the East Side Expansion
Projec¢.}21314 The known facilities associated with these projects are illustrated in Figur8.A15

11 FERC Docket No. CP18352

12The VEPCGWarren @unty Project was previously listed as an expansion project to be
included in this study, but this project has already been constructed and placed in service.
Therefore it has been included as part of the infrastructure baseline rather than as an expansion
project, although the power plant served by the project is not expected to begin commercial
operation until late 2014 or early 2015.

13 Columbia Gas has also filed several Modernization Program projects to be completed over the
study horizon, which do nampact capacity, including FERC Docket Nos. CR2B3, CP1332,

CP138 (Line MB Extension Project), CP43l, CP14124, CP1466, CP1477 and CP149.

“Col umbia Gasods Leach Xpress and QuickLink
Appendix 19.
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=== Algonquin
b CNYOG
== Columbia
Dominion Cove Point
== DOominion
- Eastern Shore
Equitrans
— NFG
- Rockies Express
== Tennessee

Texas Eastern
= Transco
A Compressor Station

A East Side Facilities
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A Line 1570 Facilities

A Smithfield 11l Facilities

Figure A15-3. Columbia Gas Expansion Project Facilitie®

The Giles County Project will enable Columbia Gas to provide 46 MDth/d of incremental lateral
capacityto Celanese Acetate LLC, an industrial customer located in Giles County, VA that is

15 Compressor stations shaded in a matiior pattern indicate that multiple projects
(corresponding to the colors used) involve facility modifications at those stations.

Al57|Page



July 2, 2015

converting its coafired boilers with natural gafired boilers!* The 12. 6 mil es of 8
and associated facilities are estimated to cost $22.7 million. Threcpi®currently under
construction for an October 1, 2014garvice date.

The Smithfield 11l Expansion Project will enable Columbia Gas to transport 444 MDth/d from
receipt points in southwestern Pennsylvania and West Virginia to its interconnection with
Columbia Gulf at Leach, K¥’ The shippers for this project are three shale producers, Antero
Resources Appalachian Corporation, Rice Drilling B LLC and PetroEdge Energy, LLC. The
project facilities are currently under construction, with all componemqtsated to be in service

by November 1, 2014. The total project cost is estimated to be $81.8 million. The primary cost
components are listed in Table A45

Table A154. Smithfield Il Expansion Project Costs

Project Component Cost

Redd FarnCompressor Station: New station, 9,400'HP $20,102,469
Glenville Compressor Station: 15,600 HP and associated facilities  $44,071,844
App_urtenam gnd_ Auxiliary Facilities: Valve settings and compressor $17.604.765
station modifications

The Line 157(Project is a system modernization project that was expanded to create 99 MDth/d

of incremental capacity on Columbi &Ti@asds Lin
incremental capacity has been contracted by two producers, Range Resd\ppeakchial LC

and Rice Drilling B, LLC. The total project cost is estimated to be $121.7 million, of which

$17.8 million is allocated to expansion capacity. The cost components are listed in Table A15

The project is currently under construction for a Novenbh&014 inservice date.

Table A155. Line 1570 Project Costs

Project Component Cost

Pipeline: Replacement of 18. 52 $86,696,898
Waynesburg Compressor Station: Replacement of three 1.080 HP $24 993 354
compressor units with a single700 HP compressor T
Redd Farm Compressor Statit6,400 HP $10,049,170

The East Side Expansion Project will expand the Columbia Gas system by 312 MDth/d to serve
mid-Atlantic and northeast citygate markétsThe contracted shippers for this project include
producers, marketers and LDCs: Cabot Oil & Gas Corporation, New Jersey Natural Gas

16 FERC Docket No. CP1325
7 FERC Docket No. CP1377

183,000 HP at the Redd Farm Comp@sStation will be allocated to the Smithfield Il
Expansion Project, with the remainder allocated to the Line 1570 Project

19 FERC Docket No. CP1378

20 A portion of the Redd Farm Compressor Station constructed as part of the Smithfield IlI
Expansion Pr@ct has been allocated to the Line 1570 Project.

21 FERC Docket No. CP147
Al58|Page



July 2, 2015

Company, Southwestern Energy Services Company, South Jersey Gas Company, and South
Jersey Resources Group, LLC. The pegjevhichshown in Table A1%, is estimated to cost
$268.5 million, is currently undergoing FERC review for an anticipated September 1, 2015 in
service date.

Table A156. East Side Expansion Project Costs

Project Component Cost
Pipeline:9.5milesc26 0 | oop | ine, 9.5 mi $163,372,00C
Compression: Replacement of 680 HP with 9,400 HP at Milford

Compressor Station, replacement of 4,480 HP with 21,604 HP at E: $ 99.579.00C
Compressor Station, modifications to allowdiiectional operations at T
Eagle and Rutledge Compressor Stations

Meter stations: Modifications at three stations $ 6,544,00C

Constitution & Iroquois

The Constitution Pipeline has been included inRIEDS?? Constitution is a new 12file

pipeline that will transport 650 MDth/d of natural gas from the Marcellus shale production area

in northeastern Pennsylvania an interconnection with Iroquois and Tennessee near Wright, NY,

as illustrated in Figure A18.2® The project has been fully contracted by two producers, Cabot

Oil & Gas Corporation and Southwestern Energy Services Company, and is estimated to cost

$683 million; the cost components are listed in Table-A1T he target irservice date listed in

theppj ect 6s certificate *application is March 31

Table A157. Constitution Project Costs

Project Component Cost
Pipeline: 122 $668,554,84C
Two meter stations $ 14,256,16C

In conjunction with the Constitution Pipeline Projdobguois has proposed the Wright

Compressor Station Project, which would enable the existing Wright Compressor Station to flow
gas bidirectionally, receiving up to 650 MDth/d from Constitution for delivery into Iroquois and
Tennesse& The capacity creatl by the compressor station modifications will be leased to
Constitution following construction, the project facilities will enter service simultaneously with
the Constitution pipeline. The estimated cost of the modifications is $75 million.

2l roquoisés South to North Project is include:
23 FERC Docket No. CP1399

24 Constitution requested FERC approval of the project by April @74 20 meet the March 31,

2015 inservice date. On December 13, 2013, FERC announced a planned schedule that calls for

i ssuance of the projectds final Environment al
resultant 9&day Federal Authorization Decisideadline on September 11, 2014. The draft
Environmental Impact Statement was issued on February 12, 2014.

25 FERC Docket No. CP1302
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;

Dominion
Iroquois
Millennium

== Tennessee
Constitution
A Wright Compressor Station

e

Figure A15-4. Constitution and Iroquois Expansion Project Facilities

Crossroads

One Crossroads project, the Unity Pipeline Diluent Project has been includedR@BEt® This
project involves the conversion of the Crossroads pipeline, shown in Figusg, Absn a

natural gas transporter to diluent, or natural gas liquids, service as one component of a new
pipeline system® The proj ect 6s

date for the liquids pipeline.

26 http://www.unitypipeline.com/
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WA . AN R - Panhandle Eastern
=== Columbia — Trunkline
Crossroads = Vector
| == NGPL /A Compressor Station
o

Figure A15-5. Location of Crossioads Facilities

Dominion

Three Dominion projects have been included inREBDS the Allegheny Storage Project, the
Natrium to Market Project and the Clarington ProfécThe known facilities associated with
these projects are illustrated in Figure AA.5

2Domi ni on6s New Mar ket to Al bany and Lebanon
sumnarized in Appendix 19.
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= Columbia == Transco
1 = Dominion A Compressor Station
Equitrans i Storage Facility
— NFG . .
NGO ¢ Allegheny Storage Project Facilities
— Rockies Express A Natrium to Market Project Facilities
A Clarington Project Facilities

= Tennessee
Texas Eastern

Figure A15-6. Dominion Expansion Project Facilities

The Allegheny Storage Project will enable Dominion to provide a total of 115 MDth/d of
incremental firm transportation service and 125 MDth/d of incremental storage service to three
LDCs in PJM (Baiimore Gas & Electric, TW Phillips, and Washington Gas and Light),

primarily through the addition of compressi#i® The estimated total construction cost for the

28 FERC Docket No. CP122
29 TW Phillips contracted for 10 MDth/d of firm transportation capacity that did not require
facility upgrades.
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proposed facilities is $112 million, the major components are listed in Tabk8.ATBeproject
is currently under construction for a November 1, 201geirvice date.

Table A158. Allegheny Storage Project Costs

Project Component Cost

Myersville Compressor Station: New station, 16,000 HP $61,089,151
Mullett Compressor Station: Nestation, 3,550 HP $26,538,362
Wolf Run Compressor Station: Incremental dehydration capabi $ 3,262,925
Sabinsville Storage Station and Pool modifications $19,373,996
Meter station facilities $ 2,050,871

The Natrium to Market Project will enallBominion to provide 185 MDth/d of incremental firm
transportation from the Dominion Natrium processing facility in Marshall County, WV to an
interconnection with Texas Eastern in Greene County°PRour producers have executed
precedent agreements foetfull capacity: Chesapeake Energy Marketing, Inc., HG Energy,
LLC, BP Energy Company and TOTAL Gas and Power North America, Inc. The project
facilities, the major component of which is 7,700 HP of incremental compressor at the Crayne
Compressor Statiomyre currently under construction for a November 1, 20&emice date.

The total project cost is estimated to be $41.7 million.

The Clarington Project will enable Dominion to transport 250 MDth/d from a producer
interconnection in Marshall County, W4 hew interconnections with Rockies Express and
Texas Eastern in Monroe County, G2 The customer for the full volume of the project is
CNX Gas Company, LLC. The incremental capacity will be created through incremental
compression at two existing stats, detailed in Table A18, and other appurtenant facilities.
The facilities are estimated to cost $76.7 million, and the taregaririce date for the project is
November 1, 2016.

Table A159. Clarington Project Costs

Project Component Cost

BurchRidge Compressor Station: 6,130 HP and modifications $30,117,287
Mullett Compressor Station: 10,000 HP and modifications $29,622,371
Two new meter stations and pipeline connections $$16,821,90

30 FERC Docket No. CP133
31 FERC Docket No. CP1496

32 This project has been previously referteé as t he WV West Project.
season notice was for up to 500 MDth/d, the other half of which was to be modeled as part of
S13. Because the incremental 250 MDth/d is not included in the project as filed at FERC, it has
been removed fror§13.
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Dominion Cove Point

One Dominion Cove Point expansion project, the Cove Point Liquefaction Project, has been
included in theRGDS This project includes modifications to an existing compressor station on
the Dominion Cove Point pipeline that will enable up to 860 MDth/¢bte in from west to east

on the existing pipeline facilities to serve
capability>* The LNG t er mi n alidacifieSumpnutEnergy, LLE twhichés a s
subsidiary of Sumitomo Corporation, and a U.Sssdiary of GAIL (India) Limitedi have also
contracted for the corresponding transportation capacity on the pipeline. The pipeline facility
modifications listed in Table AX%0 are expected to cost $126.3 million, and the receipt point
allocation at théime the certificate application was filed with FERC calls for 490 MDth/d to be
received from Transco at Pleasant Valley and 360 MDth/d to be received at Loudoun, split
evenly between Columbia and Dominion. The anticipateskimmice date for the pipeline

facilities is March 2017. The Environmental Assessment for the project was issued on May 15,
2014.

Table A1510. Cove Point Liquefaction Project Costs

Project Component Cost

Pleasant Valley Compressor Station: 62,500 HP and modificati $119,269,647
Pleasant Valley meter station modifications $ 4,916,71<
Loudoun meter station modifications $ 2,106,17¢

3 FERC Docket No. CP1313
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B AN
== Columbia [] LNG Terminal
== Dominion /A Compressor Station

Dominion Cove Point A Liquefaction Project Facilities
=== Transco

~ P

Figure A15-7. Dominion Cove Point Expansion Project Facilities

East Tennessee

Two East Tennessee projects have been included RGIXS the Kingsport Expansion project
and the Wacker Project. The facilities associated with these projects are illustrated in Figure

Al15-8.
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l AlaTenn Texas Eastern
Lt i = ANR - Texas Gas
Columbia Gulf USG
\ \‘L = East Tennessee A Compressor Station

Midwestern Wacker Facilities

Southern A Kingsport Expansion Facilities

= Tennessee

Figure A15-8. East Tennessee Expansion Project Facilities

The Wacker Project will enable East Tennessee to prévidsIDth/d of firm transportation

service to the new Wacker Polysilicon North America LLC manufacturing facility in Bradley
County, TN, of which 3 MDth/d is existing unsubscribed capacity and 2.7 MDth/d is incremental
capacity fr om E a deasartiatercoenscton with $exad BastériThe Ptal
project cost, broken down by component in Table-A15is estimated to be $4.8 million.

Facilities are currently under construction for a summer 20%4érvice date.

Table A1511. Wacker Project Costs

Project Component Cost
Lateral: 2,8%0 feet $2248,645
New meter station and appurtenant facilitie $2,526,523

The Kingsport Expansion Project is designed to provide 61 MDth/d of incremental firm
transportation service to the Eastnah e mi cal Company from East Ten
Cascade Creek interconnection with Transco to a new delivery point in Sullivan Courtfy, TN.

34 FERC Docket No. CP1284

35 Following approval by FERC, the lateral route was adjusted to be 2,666 feet long, but an
updated cost estimate was not provided with theuée request.

3 FERC Docket No. CP1334
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Eastman Chemical is converting the boilers at an existing chemical plant from coal to natural
gas. Project faciliés include loop line, new rigldf-way and compression, as detailed in Table
A15-12. The total estimated cost of the facilities, which is currently under construction for a
January 1, 2015 iservice date, is $113.5 million.

Table A1512. Kingsport Expansion Project Costs

Project Component Cost

East man Mainline Extension: 6. $47,613,454
Gl ade Spring Rel ay: Repl acemen $35233535
Nora Line Loop: 3.3 miles of 1 $21,357,149
Fordtown andslade Spring Compressor Station modifications $ 3,645,782
New meter station and other appurtenant facilities $ 5,688,802

Eastern Shore

Two Eastern Shore projects have been included iIR@BS the TETCO Supply Expansion
Project and the White Oak La#Project. The facilities associated with these projects are
illustrated in Figure A1®.
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== Columbia
- Eastern Shore
Texas Eastern
= Transco
White Oak Lateral Facilities

BT
: /

Figure A15-9. Eastern Shore Expansion Project Facilities

The TETCO Supply Expansion Project is designe
at the HoneyBrook interconnect with Texas Eastern from 50 MDth/d to 107 MDth/d by the

target inservice date of April 1, 201#. This project, which requires only minor modifications

to the existing interconnection facilities, allows the shipper, Delaware City Refdmenpany,

to have additional receipt point flexibility for its existing transportation contracts, but does not
increase the delivery capacity of the Eastern Shore system. The estimated cost of the
interconnection improvements is $0.3 million.

3" FERC Docket No. CP187
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The WhiteOak Lateral Project will enable Eastern Shore to provide up to 55.2 MDth/d of firm

| ateral transportation service®Noups@mhpi ne Ene
incremental transportation capacity is created through the construction of terst.pije total
project cost, includingthe 5%mi | e 160 | ateral, is expected to

facilities are currently under construction for an October 1, 20%4érvice date.

Empire / NFG

TheRGDSincludes mejoint Empire/NFG projectthe Tuscarora Lateral Project, and three NFG
projects: the Mercer Expansion Project, the Northern Access 2015 Project, and the West Side
Expansion and Modernization Projé&f? The facilities associated with these projects are
illustrated in Figure A18.0.

38 FERC Docket No. CP1398

39 Two additional NFG projects, the Line KNY and KM3 Replacement Project (FERC Docket
No. CP14107) and the Line TNY Replacement Project (FERC Docket No. @B}l 4re
scheduled to come online in Septemédwed October 2014, respectively, but will not create any
incremental capacity.

YEmpireds Central Tioga County Extension and
Clermont to Transco Project are included in S13 and summarized in Appendix 19.
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" === Columbia /A Compressor Station
I Dom_lnlon A Mercer Expansion Facilities
: f? Empire
e Equitrans A Northern Access 2015 Facilities
= Millennium A Tuscarora Facilities
Tennessee A West Side Facilities

Texas Eastern

Figure A15-10. Empire / NFG Expansion Project Facilities

The Tuscarora Lateral Project involves the construction of a newilg7ateral between the

NFG and Empire systems and the lease of NFG capacity by Eth@releasing facilities from
NFG, Empire will be able to offer firm Rootice and storage service to New York State Electric
& Gas and Rochester Gas & Electric, both LDCs operating in New York. The total estimated

“1 FERC DockéeNo. CP14112
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cost of the project is $34.1 million, masf which is related to construction of the lateral, as
shown in Table A18.3. The project is currently under FERC review, for a November 1, 2015
in-service date.

Table A1513. Tuscarora Lateral Project Costs

Project Component Cost

Tuscarora Laterat 6. 35 mi |l es of 120 pi p¢ $30,068,659
Oakfield Compressor Station modifications $ 1,500,000
New meter station $ 2,493,280

The Mercer Expansion Project will allow NFG to provide 105 MDth/d of incremental firm
transportatiorservice to a Marcellus shale producer from a receipt point in southwestern
Pennsylvania to a new interconnection with Tennessee in Mercer Courfty, TP®. estimated
project costs are listed in Table A18, the total cost is expected to be $30.4 millidine
facilities are currently under construction for a November 1, 205érvice date.

Table A1514. Mercer Expansion Project Costs

Project Component Cost

Pipeline: Replacement of 2 $ 5800000
Mercer Compressdstation: New station, 3,550 HP $21,500,000
Interconnection facilities $ 3,100,000

The Northern Access 2015 Project involves the creation of 140 MDth/d of incremental capacity
between two interconnections with Tennessee that will be subsequently edssméssee in
conjunction with the Niagara Expansion Prof&ctThe project facilities, listed in Table A15b,

are expected to cost $65.7 million. The project is currently under review by FERC for a
November 1, 2015 Hservice date, with issuance of tBavironmental Assessment currently
scheduled for midluly 2014.

Table A1515. Northern Access 2015 Project Costs

Project Component Cost

Hinsdale Compressor Station: New station, 15,400 HP $42,573,859
Concord Compressor Station: 7,700 HP anatlifications  $21,819,292
East Eden interconnection modifications $ 1,352,650

TheWest Side Expasion and Modernization Project will enable NFG to provide 175 MDth/d of
incremental capacity between production receipt points and interconnections witds3es at
Mercer and Texas Eastern at HolbrdbkTwo producers have executed precedent agreements
for project capacity: Range Resourtesppalachia, LLC (145 MDth/d) and Seneca Resources
Corporation (30 MDth/d). The incremental capacity is creataapbizing the pipe as part of
NFG6s ongoing maintenance and repl acement

42 FERC Docket No. CP1330
43 FERC Docket No. CP1400
44 FERC Docket No. CP140
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components, which is listed in Table A1B, is expected to be $76.1 million. The target in
service date, is November 1, 2015.

Table A1516. West Side Expansion and Modernization Project Costs

Project Component Cost

Line N Pipeline: Replacement o $65,233,035

Mercer Compressor Station: 3,550 HP and modifications $10,240,433

Henderson Compressor Statimodifications $ 649,219
Enable

The Central Arkansas Pipeline Enhancement Project, which will modernize segments of

Enabl eds system to ensure continued reliable
2014 target irservice date, has not been included inRIBEDSbecause no inemental capacity

is created.

Equitrans

Four Equitrans projects have been included irRG®S: the H164 Pipeline Project, the-B05
Pipeline Project, the Jefferson Compressor Station Expansion Project and the West Update and
Blacksville Compressor StaticExpansion Projeéf. The known facilities associated with these
projects are illustrated in Figure A14.

®Equitransdé Ohio Valley Connector Project has
Appendix 19.
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= Dominion A Jefferson Facilities
Equitrans H-164 Facilities

—— NFG H-305 Facilities Facilities

=== Rockies Express
- Tennessee
Texas Eastern

A West Side Facilities

Figure A15-11. Equitrans Expansion Project Facilities

The Jefferson Compressor Station Expansion Project involves the addition a 12,913eé4P to th
Jefferson Compressor Station in Greene County, PA, allowing the station to increase its
throughput capacity by approximately 600 MDtA7dOne shipper has signed a precedent
agreement for 295 MDth/d. The cost of the incremental horsepower and related facilities is
estimated to be $30.8 million. The project is currently under construction forsanvice date

in the third quarter of 2014

The H164 Pipeline Project will enable Equitrans to transport 475 MDth/d onanewi3.Be 120
line in Greene County, PA between the Jupiter Gathering System and the Morris interconnection

46 FERC Docket No. CP1347
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with Texas Easterft. The project facilities are estimated to £$%1.1 million and targeted to be
in service on October 15, 2014.

The H305 Pipeline Project will enable Equitrans to transport 100 MDth/d between the Jupiter
Gathering System in Greene County, PA and the Braden Run interconnection with Texas

Easterrf® One-half of the contracted capacity will be new, created by the construction of a 3.4
mile 240 pipe between the Jupiter Gathering S
new line is estimated to cost $13.8 million. The projecteskivice date idlovember 15, 2014.

For the West Uprate and Blacksville Compressor Station Expansion Project, Equitrans proposes
to increase the MAOP of several segments from 605 psig to 655 psig and install two additional
units totaling 9,470 HP and related modificatiabshe Blacksville Compressor Station in
Monongalia County, W\#? These facilities will create up to 100 MDth/d of incremental

capacity on the Equitrans mainline for delivery to interconnections with Dominion and Texas
Eastern. The cost of the facilitissestimated to be $26.6 million, and the targetarvice date

is December 31, 2014.

Great Lakes

The Great Lakes MAOP Reduction Project has been included RGBS The project includes

a reduction in the operating pressure of the Great Lakes systemdn the Canada/US border

and Compressor Station 5 in Minnesota that will reduce summer and winter daily design capacity

by 193 MDth/d and 229 MDth/d, respectivéfyThe location of the derated segment is shown in

Figure A1512. Due to system deconttaty, which occurs when transportation contracts end

and are not renewed or picked up by another shipper, thetales not expected to affect Great
Lakesd ability to meet -rateiwil be teenposaty fontteree yedhre ma nd s .
while Great lakes determines whether market conditions warrant maintaining certificated

capacity levels or permanent abandonment of the capacity.

4" FERC Docket No. CP140

48 FERC Docket No. CP1430
4“9 FERC Docket No. CP1492
50 FERC Docket No. CP1416
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== Alliance L JNion
= ANR = \/ector
- Great Lakes Viking

Guardian WBI Energy
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== Northern Natural MAOP Reduction
=== TransCanada Facilities

Figure A15-12. Great Lakes MAOP Reduction Project Facilities

Gulf Crossing Pipeline

Gul f Cr ossi ngos PiachwhapreRiaushetargetedddr iactusidn in R@DS
However, the laterand power plant served by the lateral are outside of the Study Region, and
no incremental upstream capacity is credte@he project has therefore not been included in the
RGDS.

51 FERC Docket No. CP184
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Gulf South

Gulf Southds Southeast Mar ket R&QSaThispragent Pr oj e
involves the construction of 70 miles of new pipe and the lease of existing capacity on the Petal

Gas Storage system to transport gas producedxas] ©klahoma and Louisiana to southeast

markets>? The new facilities to be constructed for this project are illustrated in Figurd 315

The estimated cost of building the facilities to provide 510.5 MDth/d of capacity to the project
shippers is $283.8illion. Four shippers have contracted for the full project capacity, Gulf

South describes them as electric power generators and industrisdensd The new facility

components of the project are listed in Table AT5

¥ o
7 = A SN
7/ N

4
>

4

= AM MidLa == Southeast Supply Header
= ANR Southern

" Columbia Gulf = Tennessee

= Destin Texas Eastern

= Florida Gas = Transco

= Gulf Crossing A Compressor Station

Gulf South A Expansion Facilities
= Midcontinent Express

Figure A15-13. Gulf South Expansion Project Facilities

52 FERC Docket No. CP196
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Table A1517. Southeast Market Expansion Project Costs

Project Component Cost
Pipeline: 42 miles of 300 $201,148,00C
Jasper Compressor Station: New station, 15,900 HP $ 30,091,00C

ForrestCompressor Station: New station, 15,900 HP $ 31,539,00C

Moss Point Compressor Station: 2,415 HP and modificatic $ 13,690,00C

Other related facilities: Interconnection anditie $ 7,377,00C
Midwestern

Mi dwesterndés MGT L at acedfdrincusian inphR@D&i Howesel, the an n o u
project, which involved a new lateral to serve a power plant in Paradise, KY, has been

withdrawn from the FERC p#fling process due to notification from the customer that the

lateral was no longer need&®* This project has therefore not been included fronRG®S

NGPL

NGPL6s 2012 Storage Opti mi zaRGD&nThBprajgctect has
involves incremental compression at an existing station in lowa and a new compressor station in
lllinois, as shown in Figure A1B4, along with abandonment of selected units at two other

existing compressor statioPs NGPL will also reduce cushion gas inventory at a storage field in
Texas by 5 Bcf and retain the cushion gas capacity for pipeline opeatateeds. The new

compressor station will increase capacity of the Gulf Coast Mainline in lllinois by 100 MDth/d.

The total cost of the facilities is expected to be $57.5 million, as shown in Tabl&8ATEhe

project is currently under construction BoNovember 2014 iservice date.

>3 FERC Docket No. PF19

»Mi dwesternods Arsenal Ro ad-26 which wiltbe pldqcédImMR®C Do c k
service inQ2 2014, has not been included because it involves a pipe segment relocation to
accommodate highway construction and will not create any incremental capacity.

“NGPL6s Gulf Coast Market Expansion Project i
Appendix 19.
%6 FERC Docket No. CP1547
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= Alliance == Panhandle Eastern
= ANR = Rockies Express
Guardian Southern Star Central

= Midwestern Texas Eastern

= Mississippi River = Texas Gas

= NGPL = Trunkline

= Northern Border A Compressor Station

=== Northern Natural A Storage Optimization Facilities
=]

Figure A15-14. NGPL Expansion Project Facilities

Table A1518. 2012 NGPL Storage Optimization Project Costs

Project Component Cost
Compressor Station 205: 3,550 HP and modificatic $12,338,821
Compressor StatioR0O6A: New station, 22,000 HP  $45,247,018

Northern Natural

Northern Natural s West Leg 2014 Project, whi
for market area customers, has been included iIR@BS®’ The project facilities are illustrated

in Figure A1515. The facilities will provide for a total of 88.4 MDth/d of incremental winter

peak day firm service, which has been contracted by CF Industries Nitrogen LLC, and industrial

" FERC Docket No. CP1328
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customer (88 MDth/d), and Interstate Power and Light, an LDC (@thM). The project
facilities are currently under construction for a November 1, 205érvice date.

XTI B 4

4
i
A
A
A
£ !

{ | = Alliance Rockies Express

= ANR A Compressor Station

= NGPL

— Northern Border A WestLeg 2014 Facilities

=== Northern Natural

Figure A15-15. Northern Natural Expansion Project Facilities

Table A1519. West Leg 2014 Project Costs

Project Component Cost

Fremont Compress@tation: New station, 4,700 HF $18,015,126
Homer Compressor Station: New station, 9.480 HI $32,923,975
Pipelines: 1.17 mil es  $19,224,180
New meter station $ 717,121
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Rockies Express

Rockies Expressods Seneca L aRGDSadhisphjeainveles has
the construction of a new 14i8ile lateral connecting the Rockies Express mainline with a gas
processing plant in Noble County, OH, and with a new 3,730 HP ressqr statior® These

facilities will be able to transport up to 250 MDth/d of natural gas into the Rockies Express
mainline for redelivery in Ohio, Indiana and lllinois. The locations of the lateral and compressor
station are shown in Figure A%, The estimated cost of constructing the project facilities is

$75 million. The project is currently under construction.

b,

. {f_’,i:r ANR - Rockies Express
=== Columbia === Tennessee
,53“'2_ == Dominion Texas Eastern
- Equitrans Texas Gas
~ KO A  Compressor Station
2 NGO A

Seneca Lateral Facilities

=== Panhandle Eastern

Figure A15-16. Rockies Express Expansion Project Facilities
Sabal Trall

The new Sabal Tralil pipeline has been included in the RGD& nEw pipeline, a joint venture
between affiliates of Spectra Energy and NextEra Energy, will extend 460 miles from an
interconnection with Transco in Tallapoosa County, AL to the new Central Florida Hub, as

8 FERC Docket No CP1339
A1530|Page



July 2, 2015

illustrated in Figure A18.7. Project facilites include the lease of the capacity created by
Transcobs Hill abee Expansion Project, 460 mil
interconnection with Florida Gas, and five ne
capacity is scheduteto begin operation in phases: Phase 1 for 800 MDth/d in May 2017, Phase

2 for 200 MDth/d in May 2020 and Phase 3 for 100 MDth/d in May 2021. Sabal Trail is

currently undergoing environmental review through the FERGilomg process. Although the

prg ect 6s facilities are outside the Study Regi

1 7
|

- Florida Gas A Compressor Station

Southern Sabal Trail Facilities
m— Transco

Figure A15-17. Sabal Trail Pipeline Facilities
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Southeast Supply Header

The Southeast Supply Header 6s SESRGOEXxThansi on
project will expand the capacity of the Southeast Supply Header mainline by 45 MDth/d based

on a receipt point pressure commitment from Enable at an existing interconnection and the
construction of a new compressor stafidrSouthern Company has execugegrecedent
agreement for 25 MDth/d of the projectébés capa
available for subscription under the tariff. The total project cost is estimated to be $48 million,

as shown in Table A130. The term of Southern Compang contract begins on
2015, and the new compressor station is expected to be in place by November 1, 2015.

Table A1520. SESH Expansion Project Costs

Project Component Cost
Pipeline: 4,000 feet of 2Gtatopi $ 4,521,672
Dentville Compressor Station: New station, 8,000 HP $43,355,148

9 FERC Docket No. CP187
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Figure A15-18. Southeast Supply Header Expansion Project Facilities
Southern

Southerndéds Zone 3 2016 ExparmR&DS fhisprojexijilect has
create 235 MDth/d of i1 ncrement al capacity fro
delivery points on %SRrajettlaecilities dicdudepaipipetine loopands y st e m
13,400 of total incremental system compression. Expanadailityf locations are shown in

Figure A1518 and costs are presented in Table &15 While the expansion facilities are

located largely outside the Study Region, the modifications can impact boundary flows.

® FERC Docket No. CP1493
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AlaTenn
Columbia Gulf
== Destin
== Florida Gas
Gulf Crossing
Gulf South
Midcontinent Express
=== Southeast Supply Header

K

Southern
= Tennessee
Texas Eastern
== Transco
USG
A Compressor Station

Expansion Facilities

Figure A15-19. Southern Zone 3 201&xpansionProject Facilities

Table A15-21. Zone 3 Expansion Project Costs

Project Component Cost

Thomaston Compressor Station: 4,000 HP $23,207,453
Riceboro Compressor Station: 4,700 HP relocated from Toca Station $22,473,987
Hilliard CompressoBtation: New station, 4,700 HP $26,345,165
Gallion Loop: 3.3 miles of 360 p $18,776,326

Other facilities: SCADA, compressor station and meter station modificati $ 2,666,000
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Tennessee

Six Tennessee expansion projects have been includedRGD& the Broad Run Expansion
Project, the Broad Run Flexibility Project, the Connecticut Expansion Project, the Niagara
Expansion Project, the Rose Lake Expansion Project and the Uniondale Expansior?¥foject.
Known facilities associated with these progeate illustrated in Figure A1Z0.

/J/L_’_f{ Algonquin Texas Eastern
=== Columbia = Transco
] == Dominion A Compressor Station
] i Empire . -
: A Connecticut Facilities
Equitrans
E:’%ﬂgf Iroquois A Niagara Facilities
Millennium -
— NFG 2 Rose Lake Facilities

= Tennessee Uniondale Facilities

Figure A15-20. Tennessee Expansion Project Facilities

The Rose Lake Expansion Project will create 2
from receipt points between Compressor Stations 321 and 313 to thedResaterconnection
with NFG and the Station 219 Pd8l The two project shippers are Statoil Natural Gas LLC
(175 MDth/d) and South Jersey Resources Group LLC (55 MDth/d). The primary project

61 The Utica Backhaul Transportation Project, which created 500 MDth/d of-twestiuth
capacity on Tennessee, was placed gervice on April 1, 2014.

?Tennesseeds Northeast Energy Direct Project
19.

83 FERC Docket No. CP13
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facilities include installation of a 12,638 compressor unat Station 315, and installation of a
12,66HP compressor unit at Station 319, which will result in a net incremental capacity of
3,661 HP after the abandonment of two 4;5®units at the station. The total construction cost
associated with the prajefacilities is $91.8 million, detailed in Table AP2. The project
facilities are currently under construction for a November 1, 20%4nvice date.

Table A1522. Rose Lake Expansion Project Costs

Project Component Cost
Compressor Station 31%52,630 HP and modifications $38,642,399
Compressor Station 319: 12,661 HP and modifications, including abandonr

of 9,000 HP $41,922,074

Compressor Station 317: Compressor unit replacement and other modificai $11,210,231

The Uniondale Expansidproject will enable Tennessee to provide 34 MDth/d of incremental
firm transportation to UGI Penn Natural Gas, a Pennsylvania LDC, through facility
modifications at Compressor Station 321 in Susquehanna Counf, Pie compressor
modifications are estinted to cost $8.5 million. The anticipatedsearvice date for the project is
November 1, 2014.

The Niagara Expansion Project will enable Tennessee to provide 158 MDth/d of incremental

firm transportation service to Seneca Resources Corporatidelfeery at the Niagara

interconnection with TransCanatfaThis capacity will be created through construction of 3.1
miles of 300 |l oop line, modifications to exis
lease of the Northern Access 2015 Bobjcapacity from NFG. The total estimated cost of the

project facilities is $27.5 million. The project is currently under review by FERC with a target
in-service date of November 1, 2015. The Environmental Assessment is scheduled to be issued

in mid-Juy 2014.

The Broad Run Flexibility Project and the Broad Run Expansion Project will create 590 MDth/d

and 200 MDth/d, respectively, of incremental firm transportation capacity from the Broad Run

Lateral in Zone 3 to delivery points in Zone 1. Thetotalto of bot h projectsoé |
facilities, which include three new compressor stations and modifications to existing compressor
stations, is expected to be approximately $782 million. Antero Resources has contracted for the

full capacity of both projectsThe inservice dates are staggered, with the Broad Run Flexibility

Project beginning operating on November 1, 2015 and the Broad Run Expansion Project

beginning operating on November 1, 2017. Certificate applications are expected to be filed with
FERC inearly 2015.

The Connecticut Expansion Project will add 72 MDth/d of firm transportation capacity from
Tennesseebs interconnection with I|Iroquois at
November 2016 service dat&® The project facilities inclde 13.26 miles of loop line in

%4 FERC Docket No. CP1326
85 FERC Docket No. CP188
66 FERC Docket No. CP1829
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Connecticut, Massachusetts and New York and modifications at the Agawam Compressor
Station in Massachusetts. The total estimated cost of the project is $85.7 million.

Texas Eastern

Four Texas Eastern projects have been dedun theRGDS the Gulf Market Expansion
Project, the OPEN Project, the TEAM 2014 Project, the Union to Gas City P¥dfédtnown
facilities associated with these projects are illustrated in Figure2A15

)
j

'I>
>
>
>
>
>
>
b“\..
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n._!

= ANR Rockies Express
Big Sandy == Tennessee

=== Columbia Texas Eastern

== Dominion - Texas Gas

m Dominion Cove Point === Transco

== Eastern Shore A Compressor Station
Equitrans A OPEN Facilities
Iroquois
Millennium A TEAM 2014 Facilities
NFG A Union to Gas City Facilities

Figure A15-21. Texas Eastern ExpansioProject Facilities

The TEAM 2014 Project will create 600 MDth/d of incremental firm transportation capacity
from receipt points in western Pennsylvania and West Virginia to delivery points in New Jersey,

7 The Bailey East Mine Panel L1 Project (FERC Docket No. €®lahd the Emerald

Longwall Mine Panel D1 Project (CP-¥} have not been included because no capacity is
created.

®Texas Easterndés Natrium Later al aSil8andRaen a i
summarized in Appendix 19.
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New York, Ohio, Mississippi and Louisiaf%.300 MDth/d will flow east to Lambertville, NJ
and Staten Island, NY, 50 MDth/d will flow west to Lebanon, OH, and 250 MDth/d will flow
south to Louisiana. Two producers, Chevron USA, Inc., and EQT Energy, LLC, have each
contracted for 300 MDth/d of capacity, whiwill created through loop line and incremental
compression. The total estimated cost of the facilities, which is summarized in Takik3A45
$519.7 million. The project is currently under construction for a November 1, 2@&4vice
date.

Table A15-23. TEAM 2014 Project Costs

Project Component Cost

Hol brook Discharge Loop: 6.7 mil e $42,650,756
Bernville Discharge Loop: 5.6 mil $44546,418
Grantville Discharge Loop: 6.1 mi $44,788,969
Perulackbi scharge Loop: 8.1 miles of I $49,072,066
Shermansdal e Discharge Loop: 7.1 $43,547,619
Armagh Compressor Station: 18,100 HP $56,994,115
Delmont Compressor Station: 52,000 HP (two units), abandonment of 25,1 $101,994,99C
Entriken Compressor Station: 26,000 HP $62,705,694
Uniontown Compressor Station: 6,100 HP of uprated compression (three u $19,064,806
Other compressor station modifications $43,525,390

Other facility modifications: Launcher/receiver modificatiotisromatograph

installation $10,845,815

The OPEN Project will enable Texas Eastern to provide 550 MDth/d from a new production
lateral in Ohio to Louisiana, with 275 MDth/d each deliverable to the Egan Hub Storage facility
and the Gillis Compressor Statiéh Four producers have contracted for the full volume of the
project: Chesapeake Energy Marketing, Inc. (350 MDth/d), CNX Gas Company LLC (50
MDth/d), Rice Drilling B LLC (50 MDth/d) and Total Gas & Power North America, Inc. (100
MDth/d). The total cosbf the project facilities, which is listed in Table A28, is

$468,487,746. The project is currently being reviewed by FERC, and has a tagw®ide date

of November 1, 2015.

Table A15-24. OPEN Project Costs

Project Component Cost

KensingtonrPi pel i ne: 75. 8 mi | $349,601,28:
Colerain Compressor Station: New station, 18,800 | $ 62,146,967
Other compressor station modifications $ 36,567,607
Three new meter stations $ 20,171,88¢

The Uniontown to Gas City Project will create 425 MDth/d of incremental firm transportation
capacity from receipt points in southwestern Pennsylvania to an interconnection with Panhandle

89 FERC Docket No. CP184
O FERC Docket No. CP188
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Eastern in Indian& Five producers have contracted for the fullurog of the project: Range
ResourcefAppalachia, LLC, Rice Drilling B LLC, CNX Gas Company LLC, East Resources,
Inc., and EQT Energy, LLC. The facility modifications required to perrailit@ictional flow on
this segment are relatively minor; the totdireated project cost is $56.5 million. The project is
currently under FERC review, and has a November 1, 2015 targetiite date.

The Gulf Market Expansion Project is designed to deliver up to 650 MDth/d of incremental
supplies to the Gulf Coast regidy continuing the conversion of the Texas Eastern mainline to
bi-directional flow. Facility improvements include one new compressor station in Texas,
incremental compression at an existing station in Louisiana, and modifications at seven other
existingcompressor stations to allow-tirectional flow. Five shippers have signed ldagm

service contracts: EQT Corporation (100 MDth/d), GDF Suez SA (200 MDth/d), Mitsubishi
Corporation (100 MDth/d), MMGS, Inc. (100 MDth/d) and Range Resoukppsalachia ILC

(150 MDth/d). The project is designed in two phases, with 250 MDth/d of capacity available in
November 2016 and 400 MDth/d available in September 2017.

Texas Gas

One Texas Gas project, the Othiouisiana Access Project, has been included ilRBBS 273
Texas Gas has received binding commitments for 625 MDth/d of expansion capacity to serve
enduse markets, including LNG exports and power generators. Facilities have not been
announced, but the capital cost of the project is estimated to be $115,milio facilities

online in the first half of 2016.

TransCanada

Two TransCanada projects have been included iR@BS the Energy East Expansion Project
and the Parkway to Maple Projéét.

TransCanada expects to file the Parkway to Maple Project vatNEB in 2014 to meet
customer requests for new pipeline capacity to serve Eastern Canadian markets with a target in
service date of November 1, 2015.

The Energy East Expansion Project involves th
mainlines to oil tansportation service. This conversion will remove approximately 1 Bcf/d of

L FERC Docket No. CP1404

2The Texas Gas Abandonment Project (FERC Docket No.-@B3Bhas been previously

listed among the projects included in RReference GaBemand Scenarjdut has been

removed following Texas Gasod6s withdrawal of t
process due to insufficient market interest in the liquids pipeline that the abandoned segments
were t o be us e darRunMine ReldcativnnaPsojeds@BERE DockeeNo. GP12

481) has not been included because no capacity is created.

“Texas Gaso6s Northern Supply Access and Sout h.
included in S13 and summarized in Appendix 19.

“TransCanda 6 s Eastern Triangle Expansion Project
Appendix 19.

Al1539|Page



July 2, 2015

mainline capacity, with the remaining capacity varying from 5 Bcf/d at the western end of
TransCanadad6s system to 1.9 Bcf/d acrgnsns nort
2016. The mainline segments impacted by the Energy East conversion are shown in Figure A15

22.

|| |/ ji:‘} == Alliance Northern Border

L] = ANR = Northern Natural
‘E -1 Bison = Panhandle Eastern
ﬂ = Dominion = Tennessee

Empire TransCanada
= Great Lakes Union
Guardian Vector
Iroquois Viking
= NFG WBI Energy
= NGPL A Compressor Station
== North Country Energy East Facilities

Figure A15-22. TransCanada Energy East Pipeline Facilities
Transco

Eleven Transco projects have been included irRiB®S the Atlantic Sunris@roject, the

Dalton Expansion Project, the Gulf Trace Project, the Hillabee Expansion Project, the Leidy
Southeast Project, the Mobile Bay South Il Expansion Project, the Northeast Connector Project,
the Rock Springs Expansion Project, the Rockaway Drglivateral Project, the Virginia

Southside Expansion Project and the Woodbridge Delivery Lateral Pfojébe known

primary Lacilities associated with these projects are illustrated in Figur@2t®ough Figure
A15-257

®The Brandywine Creek mai nl i-49®, whioh will dlevp | ac e me n:
internal inspection of a pipe segment in Pennsylvania and is expected to IpagmiseAugust

2014, has not been included in R&DSbecause no capacity is created.

% ocations where the only facilities are modifications to allowitéctional flow are not

indicated on the maps.
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Figure A15-23. Transco Exparsion Project Facilities in NJ/NY
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Figure A15-24. Transco Expansion Project Facilities in NJ/PA/MD/VA
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Figure A15-25. Transco Expansion Project Facilities in AL/GA

The Northeast Connector Project will create 100 MDth/d of incremental firm transportation
capacity between Compressor Station 195 in York County, PA and the offtake point of the
Rockaway Delivery Lateral, described below, from the Lower New York Bay Lateral that serves
Long Island’’ The contracting shipper for the full volume of the projedilational Grid. The

""FERC Docket No. CP1332
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incremental firm transportation service will be provided through the addition of compression at
existing stations, as described in Table & The project facilities, which are estimated to
cost $48.5 million, are currently undearrstruction for a November 1, 2014service date.

Table A15-25. Northeast Connector Project Costs

Project Component Cost
Compressor Station 195: Replacement of three existingrgdsunits $43 360 814
with two electric drive units, resulting in an incremei®&40 HP ' '
Compressor Station 205: Uprates to two existing electric drive units
resulting in an incremental 5,000 HP

Compressor Station 207: Uprates to two existing electric drive units
resulting in an incremental 5,400 HP

$1,778,200

$3,330,995

The Rockaway Delivery Lateral Project involves construction of a new 3.2 mile lateral from a

tap on Transcobdbs Lower New York Bay Lateral t
in Queens County, NY8 The lateral will have a transportaticapacity of 647 MDth/d, which

is fully contracted by National Grid. This project does not involve any upstream capacity, the

new | ateral wildl be fed by National Gridds ex
the 100 MDth/d of incrementahpacity created by the Northeast Connector Project. The total

cost of the project is estimated to be $182.8 million, as detailed in Tabl@@\1bhe facilities

are currently under construction for a November 1, 20&&iwice date.

Table A15-26. Rodkaway Delivery Lateral Project Costs

Project Component Cost

Of fshore Lateral: 2.84 mil es o $103,013,72¢<
Onshore Lateral: 0.36 miles of $ 13,340,18¢
Meter Station $ 37,631,83¢

Hangar Rehabilitation: Meter station will be locabeside an existing

historic structure $ 28,814,254

The Woodbridge Delivery Lateral Project involves construction of a nesm2edlateral from

the Transco mainline to CPV Shoreds WSodbridg
The new lateral wilbe sized to transport up to 264 MDth/d and is estimated to cost $32.3

million. The project will not create any incremental mainline firm transportation capacity.
Transco has requested FERC appr ov sérvicekdite. meet t

Table A15-27. Woodbridge Delivery Lateral Project Costs

Project Component Cost
Lateral: 2.4 $28,741,076
Meter station $ 3,3454,52¢

8 FERC Docket No. CP136
"9 FERC Docket No. CP148
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The Mobile Bay South Il Expansion Project will expand the southbound transportation capacity
ofTransco6s Mobi |l e Barge piojact facilitied, including 20,560HR ofa .

new compression at Compressor Station 85 and 1,000 HP of updated compression at Compressor
Station 83, will create 225 MDth/d of incremental firm transportation ¢gpfaem

interconnections with Gulf South and Midcontinent Express to interconnections with Florida Gas
and the Bay Gas Storage facility. The total estimate cost is $49.4 million. The project facilities

are currently under construction and schedulectrboperation in December 2014

(Compressor Station 83) and February 2015 (Compressor Station 85), prior to the April 1, 2015
target inservice date included in the certificate application.

The Virginia Southside Expansion Project will create 270 MDthid@tmental firm

transportation capacity from the Station 210 Pooling Point in Mercer County, NY to delivery

points in southern Virginia and North CaroliffaProject facilities include a 9thile loop along

the existing South Virginia Lateral and anifle lateral to serve Virginia Electric and Power
Companyds Brunswick County Power Station. Th
Services Energy Corp., a marketing affiliate of Virginia Electric and Power (250 MDth/d), and
Piedmont Natural Gas Comparay) LDC (20 MDth/d¥? The project facilities, listed in Table

Al15-28 are estimated to cost $298.7 million. The project is currently under construction for a
September 1, 20154service date.

Table A15-28. Virginia Southside Expansion Project Costs

Project Component Cost
Pipelines: 98 miles of 240 pi pe $234,927,92C
Compressor Station 166: New station, 21,830 HP $ 48,061,43¢

Cpmpressor Stations 190, 195 and 205: Modifications to enable bi $ 8,704,205
directional flow

Meter stations: One new ande modified $ 7,032,592

The Leidy Southeast Project will enable Transco to provide 525 MDth/d of incremental firm
transportation service from Leidy Line receipt points, including the interconnection with
CNYOG / Stagecoach to mainline delivery poiassfar south as Alabanid.Seven shippers

have contracted for the full capacity of the project: Anadarko Energy Services Company (50
MDth/d), Capitol Energy Ventures Corp. (20 MDth/d), MMGS Inc. (50 MDth/d), Piedmont
Natural Gas Company, Inc. (100 MDth/®ublic Service Company of North Carolina Inc. (100
MDth/d), South Carolina Electric & Gas Company (40 MDth/d) and Washington Gas Light
Company (165 MDth/d). Project facilities include both loop line and compression, as listed in
Table A1529. The totaestimated project cost is $607.3 million. The project is currently under
review by FERC and has a targetservice date of December 1, 2015.

8 FERC Docket No. CP1323
81 FERC Docket No. CP130

virginia Power Services Energyds contracted
Station and the Cascade Creek interconnection with East Tennessee. Piedmoht N&waas 6 s
delivery point is an existing meter station in North Carolina.

8 FERC Docket No. CP1351
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Table A1529. Leidy Southeast Project Costs

Project Component Cost

Dorrance Loop: 5.27 miles of 4 $ 53652972
Franklin Loop: 11.47 miles of $137,845,527
Pl easant Run Loop: 6.92 miles $ 82,086,751

Skill man Loop: 6.31 miles of 4 $ 94049,01¢
Compressor Station 520: 20,500 HP and modifications $ 48,686,80:<
CqmpressoStg‘luon.517: 33,400 net HP (one replacement unit, one r $ 80,291,18C
unit) and modifications

Compressor Station 515: 16,000 HP and modifications $ 48,754,51C
Compressor Station 205: 2,000 HP (uprates to two units) $ 2,586,51C
Related facilitymodifications $ 59,390,281

The Rock Springs Expansion Project will allow Transco to provide 192 MDth/d of firm

transportation capacity from the Station 210 Pool in Mercer County, NJ to Old Dominion
Electric Cooperativeds \WiCaclCoarty, MDY Theprojgte ner at i
facilities described inthepfei | i ng | etter include a 10.65 mil.
compressor station, and other related modifications. The propoesedvine date is August 1,

2016.

The Gulf Trace Project is5200 MDth/d expansion to serve the Cheniere Energy Partners

Sabine Pass Liquefaction project and export terminal. The project involves modifications to

enable bidirectional flow on the Transco mainline in Louisiana from Compressor Station 65 to
Compresor Station44,ani | e 360 | ater al and two new compr
cost of the project is approximately $300 million, and the targetivice date is early 2017.

The Dalton Expansion Project will enable Transco to provide 448 MDthiti@mental firm
transportation from the Station 210 Pool in Mercer County, NJ to an interconnection with Gulf

South in Pike County, MS and via a new 4fie lateral to delivery points in Geordia.Two

shippers have contracted for the expansion capa&itianta Gas Light (240 MDth/d) and

Oglethorpe Smith (208 MDth/dS. Proposed facility modifications include a new 21,360 HP
compressor station, 6.5 miles of 300 pipe, 4.
mi |l es of 160 pristatiens ant mainkne madiécations ® aceommodate bi

directional flow between New Jersey and Georgia. The targetrince date for the project is

May 1, 2017.

The Hillabee Expansion Project will create approximately 1,132 MDth/d of incremental
transmrtation capacity from Compressor Station 85 to a mainline tap in Tallapoosa County, AL
for lease to Sabal Trail TransmissfdnThe project is expected to be completed in phases: 818

84 FERC Docket No. PF13
85 FERC Docket No. PF140

8 The location of the Oglethorpe Smith meter station appears to line up with the location of the
Thomas A.Smith power plant in Murray County, GA, which is currently connected to East
Tennessee.

8" FERC Docket No. 14.
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MDth/d in May 2017, 207 MDth/d in May 2020 and 107 MDth/d in May 20Rfoposed Phase

1 facilities include 16,000 HP of incremental compression at Station 95, 20,500 HP of

incremental compression at Station 105, a new 32,000 HP compressor station (Station 84), 15.6
miles of 420 | oop | i ne, pelineGpsatithe mew interéonnécBolm, | oo p
and other related modifications. Phase 2 facilities include 16,000 HP of incremental
compression at Station 95, 3,500 HP of wuprate
loop line and other related modificab n s . Phase 3 facilities incluu
and other related modifications.

The Atlantic Sunrise Project will create 1,700 MDth/d of incremental firm transportation
capacity along two paths from Pennsylvania to Alabama and Viiirithe first path, which

has eight contracted shippers, will create 850MDth/d of capacity from receipt points on the
Leidy Line to Compressor Station 85 in Alabama. The second path, which has one contracted
shipper, will create 850,000 MDth/d from a new reteignt north of the Leidy Line in

Susquehanna County, PA to Transcods Cascade C
Point. Project facilities include 56.4 miles
Leidy Line to the Leidy Line, 122.2mies of 4206 pipe from the Leidy
in Lancaster County, PA, 5.5 miles of 360 | oo

2.5 miles of 300 pipe, a new 30,000 HP compre
compressor stion (Station 610), 16,000 HP of incremental compression at Station 520, 16,000

HP of incremental compression at Station 517, 25,000 HP of incremental compression at Station
190, and other related facilities. The targesénvice date for all facilities July 1, 2017.

Trunkline

Trunklineds Mainline AbandonRGDS tThishroject ect has
involves the abandonment by sale of 770 miles of loopline for conversion to an oil pipeline, as
illustrated in Figure A186.2° Following abadonment, the certificated winter capacity of
Trunklinebés mainline wild!@ be reduced by 597 M
is estimated to be $30.0 million. The projec
begin on the oil pipelina late August 2014.

88 FERC Docket No. PF18
89 FERC Docket No. CP1291
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Figure A15-26. Trunkline Mainline Abandonment Facilities

Union

Two Union projects have been included in R@DS the Parkway D and NPS 48 Brantferd
Kirkwall Project and the Parkway West Proj&tiThe facilities associated with these projects
are illustrated in Figure A137.

YUni onds Dawn Parkway System-MBEonpralhobo on ( Par kw
Compressor Station Expansion Projects are included in S13 and summarized in Appendix 19.
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Figure A15-27. Union Expansion Projects

The Parkway West Project involves the construction of a new compressor station and an

additional connection the Enbridge systénThe Enbridge connection is expected to be in
service in 2014, with the new compressor stat
million capital cost, C$118 million is allocated to the Enbridge connection and C$85 million to

the new compressor Stat.

The Parkway D and NPS 48 Brantfafarkwall Looping Projects, scheduled to begin service in

fall 2015, involve 44,500 HP of increment al c
loopline between Dawn and Parkw®yOf t he pr oj ect ilabcosC6H@4 mi | | i o
million is allocated to compression and C$96 million to pipeline. The total incremental capacity
associated with these projects is 433 TJ/d, or 410.4 MDth/d.

91 OEB Docket No. EB 201433
92 OEB Docket No. ER20130074
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WBI Energy

WBI Energyods Garden Cr eek RADS® Thprejectinvdivess b een
the constructionofanew4fi | e 160 | ateral that will transpc
Rockies Midstream, LLC6s Garden Creek 11 gas
Northern Border, illustrated in Figure APB.°* The lateral capacity will also be able to
transport natur al gas from other gas processi

processing plant, expected to be in service in early 2015. The lateral is estimated to cost $13
million, and has a target-iservice date of August 1, 2014.

.

N
S~

[ ' ' == Northern Border
WBI Energy
Garden Creek Il Facilities

Figure A15-28. WBI Energy Expansion Project Facilities

BWBI Ener gyos MaektdsinduddinBe3landswemmarized in Appendix 19.
% FERC Docket No. CP180
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Appendix 16
RGDS Chronological and Descending Demand Figures

(Contains CEIIl Not included in this Volume)

Al6Gi|Page



July 2, 2015

Appendix 17
HGDS and LGDS Frequency and Duration of Constraints
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HGDS SO Analysis

HGDS SO Winter 2018

Alliance

The 100% peak hour wutilization on Allianceos
1,800 MDth/d, potentially affects generators behind LDCs served by Alliance and generators
behind LDCs served by Guardian. The locations of these generators\areiskagure A171.

|

= Alllance
o LDGServed Generator
© Downstream Pipelind, LDCGServed Generatqr

Figure A17-1. Generators Affected by Alliance Constraint

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown kKigure A181 andFigure A182 relative to the capacity of tlsegment.
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ANR Northern lllinois

The 100% peak hour wutilization on ANROGs North
capacity of 1,337 MDth/d, potentially affects generators directly connected to ANR in Illinois

and Wisconsin and generators behind Is¥&rved by ANR in lllinois and Wisconsin. The

locations of these generators are showRigure A172.

=== ANR Northern lllinois
® DirectConnect Generatol
O LDGCServed Generator

Figure A17-2. Generators Affected by ANR Northern IL Constraint

The seasonal daily forecasts of RCI and generator gas demand downstream of thieednst
segment are shown Kigure A183 andFigure A184 relative to the capacity of the segment.

Columbia Gas Virginia / Maryland

The 100% peak hour wutilization on Columbia Ga
modeled with a capacity of 2,679 MDthfabtentially affects generators directly connected to
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Columbia in Maryland and Virginia; generators behind LDCs served by Columbia Gas in
Maryland and Virginia; and generators served by Dominion Cove Point and PPL Interstate
downstream of interconnectiomsth Columbia Gas. The locations of these generators are
shown in Figur®-80 of the report.

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown kKigure A185 andFigure A186 relative to the carity of the segment.

Columbia Gas Western Pennsylvania / New York

The 100% peak hour wutilization on Columbia Ga
which is modeled with a capacity of 1,131 MDth/d, potentially affects generators directly

connected to Columbia in Pennsylvania, New Jersey, Virginia and Marylargeaachtors

behind LDCs served by Columbia Gas in Pennsylvania, New Jersey, Delaware, Maryland and
Virginia. The locations of these generators are shown in F8deof the report.

The seasonal daily forecasts of RCI and generator gas demand dowmdttearconstrained
segment are shown Kigure A187 andFigure A188 relative to the capacity of the segment.

Constitution Pipeline

Constitutionds proposed delivery capacity is
Constitution potentially affestgenerators served by Iroquois both directly and behind LDCs.
The locations of these generators are shown in F@j8&of the report.

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown KFigureA18-9 andFigure A1810 relative to the capacity of the segment.

Dominion Eastern New York

Domini onds Eastern New York segment is model e
peak hour wutilization on Domini onmtdgeneiatarst er n N
directly connected to Dominion and behind LDCs served by Dominion. The locations of these
generators are shown in Figlg83 of the report.

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segmentare shown irFigure A1811 andFigure A1812 relative to the capacity of the segment.

Dominion Western New York

Dominion Western New York is modeled with a capacity of 557 MDth/d. The 100% utilization

on Dominiondbs Western Ne usg¥nenatlrs dirextty seevedtby pot en't
Dominion and behind LDCs served by Dominion. The locations of the plants in each category

are shown in FigurB-84 of the report.

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown kKigure A1813 andFigure A1814 relative to the capacity of the segment.
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Dominion Southeast

Dominion Southeast is modeled with a capacity of 555 Mdth/d. The 100% peak hour utilization

on Dominionds Sout he asdMas/lang pogentially affects genemagprs Vi r g i
directly served by Dominion, generators behind LDCs served by Dominion, and generators

served by Dominion Cove Point via interconnect. The locations of these generators are shown in
Figure9-85 of the report.

Theseasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown Figure A1815 andFigure A1816 relative to the capacity of the segment.

East Tennessee Mainline

The East Tennessee mainline is modeled with a dgmd@B00 MDth/d. The 100% peak hour
utilization on East Tennesseeds mainline pote
Tennessee and generators behind LDCs served by East Tennessee. The locations of these
generators are shown in Figlg«86 of the report.

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown Figure A1817 andFigure A1818 relative to the capacity of the segment.

Eastern Shore

Eastern Shore is modeled with a capaef 208 MDth/d. The 100% peak hour utilization rate on
Eastern Shorebés Receipt Zone 1 and Delivery Z
Delmarva Peninsula that are served by Eastern Shore. The locations of these generators are

shown in Figur®-87 of the report.

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segments are shown kigure A1819 andFigure A1820 relative to the capacity of the
segments.

Empire Mainline

The Empire mainline is modeled wighcapacity of 525 MDth/d. The 100% peak hour utilization
on the Empire mainline across upstate New York potentially affects generators on the Niagara
Mohawk LDC system. The locations of these generators are shown in $ig8ref the report.

The seasonalaily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown igure A1821 andFigure A1822 relative to the capacity of the segment.

Great Lakes East

The 100% peak hour wutilization on Great Lakes
capacity of 1,164 MDth/d, potentially affects generators directly connected to Great Lakes in
Michigan, generators behind LDCs served by Great Lakes in Michigarmat@sedirectly

connected to Vector, and generators behind Union Gas. The locations of these generators are
shown inFigure A173.
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=== Great Lakes East

® DirectConnect Generator

© LDCServed Generator

e Downstream Pipelin&erved Generator
© Downstream Pipelind LDCServed Generatqr

Figure A17-3. Generators Affected by Great Lakes East Constraint

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown igure A1823 andFigure A1824 relative to the capacity of the segment.

Midwestern

The 100% peak hour wutil i z aeni whichi©modeMd withvee st er n 6
capacity of 635 MDth/d, potentially affects generators that are directly connected to Midwestern

in Indiana and Indiana, generators behind LDCs served by Midwestern in Indiana and lllinois,

and generators behind LDCs serveddmardian in Wisconsin. The locations of these

generators are shown iigure A174.
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=== Midwestern

® DirectConnect Generator
© LDGServed Generator

© Downstream Pipelind LDCServed Generatqr

Figure A17-4. Generators Affected by Midwestern Constraint

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown Figure A1825 andFigure A1826 relative to the capacity of the segment.

Millennium

Millennium is modeled with a capacity of 784 MDth/d. The 100% peak hour utilization on
Mill enniumdéds mainline potentiall yniumffects gen
generators behind LDCs served by Millennium, and generators served by Algonquin, in
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particular, in southern New England. The locations of these generators are shown iA-BRjure
of the report.

The seasonal daily forecasts of RCI and generatodgyasnd downstream of the constrained
segment are shown Figure A1827 andFigure A1828 relative to the capacity of the segment.

New Brunswick Supply / Nova Scotia Offshore Supply

Total supplies from New Brunswick and Nova Scotia Offshore are capppgdrakanately 623
MDth/d in 2018. This limitation potentially affects generators directly connected to M&N in
Maine and New Hampshire as well as generators located behind LDCs served by M&N in
Maine. The locations of these generators are shown in FRg@0eof the report. Generators

located in the Canadian Maritimes would also be affected by this supply constraint, but have not
been included in the summanssults.

The seasonal daily forecasts of RCI and generator gas demand downstream of the supply
limitation are shown iffigure A1829 andFigure A1830 relative to the total production

capacity. The electric demand data set in these figures includes only gas demand at generators in
the Study Region, demand from nBtudy Region generators is not acceaifor.

NGPL lowa/lllinois North

The 100% peak hour wutilization on NGPLO6s | owa
a capacity of 1,677 MDth/d, potentially affects generators directly connected to NGPL in lllinois,
generators behind LDCs servedM§PL in lowa, lllinois and Indiana, generators directly

connected to Horizon in lllinois, and generators behind LDCs served by Guardian in Wisconsin.

The locations of these generators are showfigare A175.
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=== NGPL IA/IL North Leg
@ DirectConnect Generator

© LDGCServed Generator
e Downstream Pipelin&erved Generator
© Downstream Pipelind, LDCServed Generatg
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Figure A17-5. Generators Affected by NGR IA/IL North Constraint

The seasonal daily forecasts of RCI and generator gas demand downstream of the constrained
segment are shown Kigure A1831 andFigure A1832 relative to the capacity of the segment.

NGPL lowa/lllinois South

The 100% peak houriutl i zati on on NGPLO6s lowa/lllinois
a capacity of 1,624 MDth/d, potentially affects generators directly connected to NGPL in lllinois,
generators behind LDCs served by NGPL in lllinois and Indiana, generators directctaxh

to Horizon in lllinois, and generators behind LDCs served by Guardian in Wisconsin. The
locations of these generators are showlRigure A176.
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=== NGPL IA/IL South Leg

e DirectConnect Generator

© LDGServed Generator

® Downstream Pipelinerved Generator

© Downstream Pipelind LDGServed Generatdg
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Figure A17-6. Generators Affected by NGPL IA/IL South Constraint

The seasonal daily forecasts of R@d generator gas demand downstream of the constrained
segment are shown kigure A1833 andFigure A1834 relative to the capacity of the segment.

Northern Border Chicago

The 100% peak hour wutilization on Ntedwithaer n
capacity of 987 MDth/d, potentially affects generators directly connected to Northern Border in
lllinois, generators behind LDCs served by Northern Border in Illinois and Indiana, and
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