APPENDIX A-2

STORAGE PROJECT MAPS






APPENDIX A-2

STORAGE PROJECT MAPS
TABLE OF CONTENTS

AVOCA MS-1
BLACKHAWK NAPOLEONVILLE
EGAN NE-1/TIOGA
EMPRESS OUACHITA RIVER
HATTIESBURG PETAL
JEFFERSON ISLAND PUTAH SINK
KIOWA RUSH CREEK
LAUREL FIELDS SOUTHWEST WYOMING
LODI SPINDLETOP
MANCHESTER TEN SECTION
MOSS BLUFF THOMAS CORNERS

WASHINGTON 10






AVOCA NATURAL GAS STORAGE (NY)

PENNSYLVANIA

WEST VIRGINIA

MARYLAND

KEY

===n National Fuel Gas
8@8 NFG (proposed)
e=zm Tonnessee Gas
emme CNG Transmission

Columbia Gas
e Texas Eastern
e Transcontinental Gas

©®® Empire State

=== TransCanada PipeLines n Hubs

@88 Penn-York Energy . Cities
@e@e North Penn Gas
AVOCA NATURAL GAS STORAGE







39VHO.LS MMVYHMOV19

sapID
sqnH
JOVHOLS MMVHMIOVIE

*0Oe

SIONITH

(UNv/uieseq sexa])
[edole uoueqge

Ser) LIejSemp|N
SBD) auipjunl
LIsisey sjpueyued
auljedid HNY
auljedid seo jeinjeN
SBD) 989sSaUUd |

ule)ses sexa |

SBK) SBX9 |

A

(N) @314 35VHOLS IMYHIOVIE







FOVHOLS UOISS|WSUBLL {IND BIQUINJOD e
sqn 0}
aw [] somo @ FOWHOLS *
8U(6d|d SBL) B668BUUS| e
aur] adid s80) pejusuUcoSURS | cmsmonaes
eujedid WNY suliedi) AEMEIED) Y0y e
80 sulpjunL UO|SSIWSLB | §8E) SEXE]  ammoomme
A
g
auogaLsy
gnH AusH
N
AN k)
5&0 0JIXAW A0 41D
3, % %, g
%, % 2, A\ OIS
o\ % P
Quvga 1S HANG4YT .&b
S %
: subauo MoN o, vojnssy | 0 el
yd 3 s
e 4 i H / IS
" £2
AI\\I(%\E o 4 m_ﬂ%mz WIS s r‘
e NOISNE2S TR 1% 00 Sy DI oo
: 3n0d NosuTks;
01N NOLVE
VOHYIoNY) 1S3 P
abno D
) 8 EERo / /
LIS zmﬁ 3iNOd
L
Wy R QvoRInve vmm
W L ) ] HONg3A W
NOSIMIHS VA / 1S 15 YAVION3S LS3K \/ / S0y
T
[ddISSISSIN VNVISINOT HIYON / m,/
\

JOVHOLS SVD NvO3

(v1) 39VvHOLS SVD NvH3






EMPRESS HUBSTORAGE (ALBERTA)

.‘i

—

® BRITISH
{ COLUMBIA

ALBERTA

| SASKATCHEWAN

CANADA
UNITED STATES
KEY
@== NOVA Corporation EMPRESS
@@ Alberta Natural Gas HUBSTORAGE
@mm  Foothills Pipelines @e Northemn Border
Transgas Limited TransCanada PipeLines D gfg&; I,:LIJE%
) storage at
Pacific Gas emmm  Westcoast Energy Suffield, AB)
Transmission







HATTIESBURG GAS STORAGE (MS)

TENNESSEE

DE SOT0

TuracA.
t PANOLA
-
&
=
~ Loon QN
A
[=~3
<
URNE fg
SRFLOVR
ol
AU o
— Kosciusko &
{ -
UAE NESHOBA
el Meridian =
Vicksbur HiRS lackson [ ]
A
s WNE
HATTIESBURG
GAS STORAGE
CEOREE
e
SO
LOUISIANA HeRSH
o
Gulfport/Biloxi
- GULF OF
MEXICO
KEY
eemmmm= Tennessee Gas Pipeline ~ e=m=s=mm  Koch Gateway Pipeline HATTIESBURG
GAS STORAGE
ammmn  Southern Natural Gas Mississippi Fuels (Associated)
emmcems  Transcontinental Gas ==mm=== Toxas Eastem Transmission @ Cities
eme ez Hattiesburg-Transco emmmsmew  Florida Gas Transmission
Interconnect Extension







sqnH n seno @  IOVHOLS SYD ANVISI NOSHILTM * SUISUI SED [BIMEN  smmm  LISUSUBIL JD BOUMOD ——
SUISUI UIGOE B85 <omnmm SONOSOY BUBISINOT e SED [BINBNUIBYINOS  —e  GUYOU| SED GOSSOUDL e
SRESIEEaeT e SuMedid Suges  .m-—  SED [ElGUJUCOSUBYL  —— sujedid ABMEIED YI0Y  —emmme
efgseiu} mog eufjedid §8D UBPBOY == SBD eupun UOBBIWELRIL 58D BBXS] .

A

JNO0a L1vs
ANVISI NOSH3443r

Abg
auuogasy J

\ subI0T \\\ o
,(Il\/\m\wbw

anH AusH

NI
NOY

nasrafro

¥

\

A

\ N3l ¥ viauozhbo g
W 1S Isy3 VAVIOIS 1S3

SVXHL

(
IddISSISSIN \
(

| A ., ool N he”} )
5 . 3 ¥ PF- A2 = &
. . f . ihred I e - ‘ ‘|||‘
AV T V@é
) .,.,1 / * —

VNVISINOT HIYON

(V1) 3DVHOLS SYD ANVISI NOSHISHTr






senio @

JOVHOLS SYO VMO *

anH JueupuoD-pN -+ __
/880in0SeY LIOISOM

ojejsIolu| OpeIOIOD s e
eujedid Se0 jRINBN  —
Lie}se3 ejpueyued s
[BAMBN WeYUON
SBD) jeiNBN SWWBIIM  ——
SBEIBIUNY

ouledid UNY  —

- \
Ay

N sesuey]

A

49OVHOLS
SVYH VMO

VNOHVDIO

IHNOSSIN

(S)1) IDVHOLS SYD YMODI






LAUREL FIELDS STORAGE PROJECT (NY and PA)
(LIMESTONE AND CALLEN RUN STORAGE FIELDS)

OHIO

PENNSYLVANIA
/ WEST VIRGINIA MARYLAND
KEY
e National Fuel Gas Columbia Gas @== TransCanada PipeLines n Hubs
@®® NFG (pfOPOsad' ) amme Texas Eastern #8® Ponn-York Energy . Git
em=m Tennessee Gas e Transcontinental Gas o

ammen CNG Transmission ®@® Empire State

®@e North Penn Gas

* LAUREL FIELDS STORAGE







SallO
SqnH

JOVHOLS SVD 101

® VNOZIHY ofieiq ueg

ARy fi
D o . R

auljedid |leys-mo(
auljedld uleisemsuel |

UoISSILUSURL| SBK) JIoed

oL108[T B SBD olyioed

senjjioe4 uowuwo)
anelop/1any uiey|

(pasodoud)
auljedid anelop

UOISSILUSURL| SBY) JIOAlY UIe)]|

SEY [einjeN osed |3

sefeA se ‘\
— ”~
/
/

A

(vD) LO3rodd I9vHOLS SV 1d01

oodo) sajebuy so

NOD3HO

oosiouelq ueg






w0 @

JOVHOIS SV
HALSIHONVIN

qnH jusuguog-pIN
/seomnosey weepy

sen jeinieN $9[doSd e e e

Sep) [einjeN BuwoyepO
Wwolses ojpuByued e
[eineN weywoN —
SED JeiniBN sweltm —
ouledid S JeImeN  ———

eujedid UHNY —

AD

39vVdOLS SvD
Ha1S3IHONVIN

IHNOSSIA

VINOHYDIO

SVSNWM

WSYHEIN

(0) 3IDVHOLS SV HILSIHONVIN







sand []  semo @ 3OVHOLS 44N SSON *

SOLISNPU] [SUUBYD e

eujjodid SBD [BINEN eujjedid UOISNOH ==
SED eUIPUN)]  ——— SBXS] UODPI ——— anH Aiey
LUOISET] SBXE| e 9B $B[6] e

A

JOVHOLS SvH |
44N19 SSON _
INNS S0Zvyg w
[ N WA
YNVISINOT é g /ﬁ e

NO3T

AUGUSTINE

SAN

(X1) 39vHOLS SV 44n19 SSON






MS-1 GAS STORAGE PROJECT (MS)

/ TENNESSEE
DE ST HARSHHL
TuA
WE
PROA
@
~
&
-
< OO o YALOBSHA CREN pe—
&
Q2
<
" pvo SR >
UNLMER ,
o ‘%@, [
ORITEREHA noEs
oy e
oses .
Kosciuskd &
MS-1 GAS STORAGE . >
PROJECT Meridian =
lackson @
p s B =
N A
e o5 s
i
LA CREENE
WA
+ h
SACKSOH
LOUISIANA A L
o
Gulfport/Biloxi
A CULF OF
MEXICO
KEY
e=mmm=>  Tennessee Gas Pipeline ~ emswm=m  Koch Gateway Pipeline * :\:ggdgg? STORAGE
== Southern Natural Gas Mississippi Fuels (Associated)
e=mmmm  Transcontinental Gas e====== Texas Eastern Transmission @® Cities
emmeme  Florida Gas Transmission







FNOA LTvS
IANOT1OdYN

Baxn 050 @ 37

SO0IN0YOH BUBISINGT  coereeem

UOISSILLSURY |, SBE) BPLO|J

98D OJHSRAU| BUBISINOT]  —mmeee

suljedid Aemelsn Yooy  m——-

L T ES TS —

weehs sujadiy SBY) UBIPEDY  cmman

A

anH

Ausy

N
J | OOIXAW 40 ATND
| ™, )
%L i . p
w supe ,..\\ Ny 7
\\ mnmk&\m\q - .a vz \.i\_ N3 \
S sy \/%\.w gl Y \ ® H
~ . 0 sy 907
: ' ‘ N oS3
LT B L
JINOd LTVS /o Y /\/J N VR | )1 NIy e m
ITIANOTIOdYN /[ s S = ] F
\ NOLONIHSYM WITH .._m./ 18v3 WO 1S3 — y v _ 3T

(

{

(v1) 3Inoa 11vs ITIANOITOdVN

[ddISSISSIN

VNVISINOT HIMON

PV






NE-1/TIOGA GAS STORAGE (PA)

ONTARIO

e lo

® ’.

T
/ -
7
/

=

P @
A Ellisbur
a8
;-]
@
@
3 ® Leidy

Q

=

(@]

® Pittsburgh
PENNSYLVANIA
/
/ l
/ ' WEST VIRGINIA MARYLAND
KEY
e==mn National Fuel Gas Columbia Gas e=== TransCanada PipsLines D Hubs
®®® NFG (proposed) essm Toxas Eastern #8@ Ponn-York Energy ® i
ies

exmn Tonnessee Gas
= CNG Transmission

e Transcontinental Gas @@ North Penn Gas

888 Empire State ‘* NE-1/TIOGA GAS STORAGE







senio @

el =

HOVHOLS SVD HIAIE VLIHOVNO *

{pasodoud) suljedidg

ebvio1g BuyoRNO
980 0OS8OLUS |l o e

"SUBL JOAIL 1ddISSISSIIN  am

uieISET] SeXo] e e e

D

MOBUBL ) cmmmmm
2NN LIeylNos e
ser) sexe |

8er) WION oo
Aemolen) Yooy cmmume
ouljlodid HNVY e

ATA

IddISSISSIN

/fo 0 ;Q ° elnuied |

/

AN

C

VNVISINOT HLNOS

S3daidvd

H3AK

- INVHED

«
Svo ']
IHOVNO __

\Z

%

S3HOOLHOLYI

_ <
— NONYIA Jx

5

SYSNIL

/7,

NOSIQvA

¢ ONVTHOIY

- T10¥YvD
4 1SIMm

—

\mm:OImmo_z

o
o\

e NOSNOVP

NNIM \

YUHHOVNO

NOINM

® M3

1odansuys

SVXHL

INHOBIVTO =K

....;/

v mu_mmOm/ 4

2

caayd

K 4

(V1) 39VHOLS SVD HIAIH VLIHOVNO

T SVSNVYIOY

A 2







PETAL GAS STORAGE (MS)

TENNESSEE

DE SaTe
TUA
PREOIA
1>y
-
ea
&
~ covou ama
&
&
L™ iCRE
LR >
SUNLOMER
=
s fouis o
Kosciusko @
YAZOD
P
LENE HESHOBA KEl
I
e Meridian =
Vickshurg L ackson ®
v b
< am PR
- ™ 4 f
o
& =
~ QRIRE
be -4 JHES e
v PETAL GAS
DS
o | e o w STORAGE
UARDH
e /
d 1 E CEREE
SACKSOH
LOUISIANA HRSN
[ )
Gulfport/Biloxi:
2 GULF oF
HEXICO
KEY
@mume=== Tennessee Gas Pipeline ~ emmmm=m  Koch Gateway Pipeline . PETAL GAS
smmmmmm  Southern Natural Gas Mississippi Fuels (Associated) STORAGE
ez Transcontinental Gas @mm=== Texas Eastern Transmission @ Gios
«=meeme  Florida Gas Transmission







il

se0 @

VYNOZIHY obs|(] uesg
FOVHOLS SYH : oodo . sejebuy so
MANIS HY.LNd ;{v -1 P

auljedid lleys-moq ===

sefiep se .\
sulediq ulelsemsuel) === ”

/

:o_mm_Em_._,E | sep) ouloed | /
OUJOD[T B SBY) OYI0Bd smmen

selijioe UoWLWOoD =lt® @/ cosouel ueg
0>m__°§\.._0>_m uey == mwéol_lw w<0 !Z— |

(pesodoid) o e
sujjedid enefopy e

UOISSILUSURI] SBY) IOAIY UIO)| o= e

Sep [einjeN 0Sed | e

A

. NOB3dO

(vJ) LO3rodd I9VHOLS SVD MNIS HV.LNd






seo feImeN
o

Sl
WO swepm
IOVYHOLS SVYO NIIHD HSNY * SRISIOW| NY| e
ser) ajeisiopy]
wieisAg lezujqpel | opeiojon ===

A

Ooavdo100

Tl senueg

< ¢
{/ ,
J\/ [HNOSSIN
‘ /_ .
J

fuo sesuey| .

ONINOAM

JDVHOLS SVHD M33HO HSNYH V.LOMVQ HLNOS

(02) IHVHOLS SVYD MITHI HSNY






SOUTHWEST WYOMING STORAGE PROJECT

IDAHO /

WYOMING Rocky Mountain

Market Center (Opal)

Western Market
Center (Muddy
Creek)
COLORADO
SOUTHWEST
WYOMING
SALT CAVERN
UTAH
KEY
=== Northwest Pipeline e Kem River Gas oo e e Wiliams
) Natural Gas
=== Colorado Interstate eeee Qverland Trail SW WYOMING
s===me  Questar Pipeline Overthrust Pipeline STORAGE

Altamont (proposed) Wyoming Interstate D Hubs







SEp |G eusT] s e e weag 1BuUOS o 0 e sen mm.am.—l
se|Isnpu] |suueyy —emme- S8 BPUO|Y === ault odig UOISNOH} ~———
88D ODOWY cwmcem UJIGISBT] SGXQ| == SEXO ] UOOPIN  eoeme
HHOVHOLS SVYD g !
dO131aNIdS eur] edid oUIqBS  ~==— suljedid sBD [eimenN 618ISBHUJ BUBIUGD)  mewen
AT

VYNVISINOT

e i o B

NIGHvH ALM3ar N\
)

J9VHOLS SVO
dOL37ANIdS

(X1) 39VHOLS SV dOLI1ANIdS






S8hiD

sqnH

JOVHOLS SVO
NOLLOZS N3L

SEY) Blulole) Wayinos
auljedid uisisemsuel]

uoISSILISUEBIL] Ser) oyioed

OH109I7 g sep dljidoed

sap|jioe] UOWIWOD
anelopy/ieny uiay|

(pesodoud)
eujjedid enelon

uoissiwsuel | Ser) JoAlY Loy

seD [einjeN osed |3

A

TR

) oBeiq ueg

% Sojebuy 0
103rodd 39vvyol1S
SVYO NOILO3S NI L

VAVYAIN oosjouei ueg

NOD3HO

(v0) 39VHOLS SVYH NOILO3S NIL






THOMAS CORNERS FIELD STORAGE PROJECT (NY)

OHIO

/ 'Pittsburgh
/ PENNSYLVANIA
/ WEST VIRGINIA MARYLAND
KEY

emees National Fuel Gas Columbia Gas === TransCanada PipeLines n Hubs
@88 NFG (proposed) e=mm Texas Eastern ®ee Penn-York Energy ® cic
== Tennessee Gas e Transcontinental Gas @86 North Penn Gas

CNG Transmission  e@®  Empire Stat * THOMAS CORNERS FIELD







semo ® SqnH D (sen slewnsuon) YeSWiNs | e eur edid wejse3 ejpueyued

103r0Okd IDVHOLS 0L NOLONIHSYM X SBO SUPPIUNIL e 00 SED pelepljosuio) UeBiydIN
Sen) UebILDI UIGISESYINOS e seufjedid HBID *}S eeoe uoISSILUISURI ] SED) SONET 180D  cmemme
(pesodoud) auljodid Jojemen|g es-oe SBY UOIU()  cam eamw ('S’N) 10MOd SIBLUNSUOD)  exmmamaamo
(pesodoud) UITHNY cecee seurjedid epeuegsuURl] esee oulledid HNY eumimms
AIM
OIHO : VYNVIANI %@s
. .,.e.

dl"d 2V

10SpUIAA

] VIO ‘IS

NVOIHOIN

NVOIHOIN 3NV

m / lsjuag 19xie /
y W SOE] spueln ! ai3id ol

' NOLONIHSYM

(W) LO3rodd 39VHOLS 0L NOLONIHSYM






APPENDIX B-1

MARKET HUB DESCRIPTIONS






APPENDIX B-1
MARKET HUB DESCRIPTIONS
TABLE OF CONTENTS

AECO C HUB (Storage)

CALIFORNIA ENERGY HUB (System)
CHICAGO HUB (System)

CNG/SABINE CENTER (System)
ELLISBURG-LEIDY HUB (Storage)

GRANDS LACS MARKET CENTER (Storage)
GULF COAST STAR CENTER (Storage)
KATY HUB AND GAS STORAGE (Storage)
PACIFIC GAS TRANSMISSION HUB (System)
PERRYVILLE HUB (Pipeline Interconnection)
UNION GAS SERVICE HUB (Storage)
WESTERN MARKET CENTER (Pipeline Interconnection)
STREAMLINE (Electronic Trading System)

Page
B-1
B-5
B-7

B-11
B-13
B-15
B-17
B-19
B-21
B-23
B-27
B-29






AECO C HUB (Storage)
Owner: Alberta Energy Company Ltd. (AEC)

Administrator: AEC

Location: Near Suffield, in southeastern Alberta, adjacent to NOVA'’s main
transmission system, and accessible to the systems of TransCanada
PipeLines, Foothills/Northern Border Pipeline and Alberta Natural
Gas/Pacific Gas Transmission (see map in Appendix B-2).
Services/Benefits:

AEC will provide firm storage, transportation exchange, parking, direct connection/inventory
balancing, loaned gas, AECO-LINK customer access system, title exchange and information
services.

Storage services, including parking, are provided to customers in the following order of
service levels: (1) firm storage customers, (2) platinum, (3) gold, (4) silver, (5) bronze plus,
(6) bronze, and (7) firm storage customers in excess of contract. The platinum, gold, silver
and bronze levels of parking have a limited enroliment, ensuring higher reliability and
increased value for these higher priority services.

Parking Service (1) allows parking of gas on a firm or interruptible basis at the hub for
periods of one day or longer; (2) increases a customer’s options for gas acquisition,
disposition and transportation; and (3) provides a mechanism for inventory balancing.

Loaned Gas service allows a customer to borrow gas from the AECO C Hub in the form
of a negative inventory or a draft against its parking account. Loaned gas (1) allows a
customer to access natural gas on a short-term basis to meet market requirements; (2)
allows a customer to bridge shortfalls between supply and market positions; (3) provides
coverage in case of plant outages and upstream supply problems; (4) provides a form of
interruptible backstopping for title exchange customers or as overdraft protection for
parking customers; and (5) offers a mechanism for inventory balancing. The customer is
obligated to return the gas at a later date, and a fee is charged for the service. A limit
exists on the amount of gas loaned to each customer. A loan inventory charge is applied
for certain months.

Title Exchange consists of the AECO C Hub taking delivery and title of gas on behalf of
a customer from any third-party account and them immediately transferring title back to the
same customer while redelivering the gas back to other third-party accounts. Title Exchange
service (1) provides an independent alternative to pipeline inventory transfers; (2) creates
a supply pooling point for gas purchases; customers can purchase gas delivered to AECO
C Hub from a wide range of suppliers; (3) creates a common gas delivery point for gas
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AECO C HUB (continued)

sales; customers can sell gas delivered to AECO C Hub to a wide range of buyers; (4)
creates a common market point for customers to broker a range of supplies to a variety of
markets; (5) maintains confidentiality between a customer’s supply and markets; (6)
eliminates the need for a customer to take assignment of firm field receipt service from a
seller, i.e., this prevents month-end field allocation variances; and (7) allows a customer to
improve its gas control, with less reliance on others.

Transportation Exchange service allows a customer to purchase or deliver gas at the AECO
C Hub and take immediate redelivery at any intra-Alberta delivery point or inter-Alberta
firm delivery location. This service (1) allows shippers with firm delivery transportation to
mitigate the cost of unutilized service; (2) allows a customer access to firm delivery
transportation service held by others; and (3) provides cost savings for customers because
often the fee represents a lower cost alternative to a customer moving gas directly under
an interruptible delivery tariff.

Direct Connection service links major industrial users, utilities and distribution systems

located outside of Alberta with all the producers, aggregators and marketers operating at
the AECO C Hub.

Inventory Balancing is an optional service offered to Direct Connection customers, allowing
them to balance deliveries at the AECO C Hub with deliveries at a border point within set
daily tolerances based on the amount of service contracted for the month. Services (1)
allow industrial users, utilities and distributors on downstream pipelines access to the AECO
C Hub in order to purchase and/or trade natural gas, (2) provide a larger supply portfolio
than is available at Alberta border points; (3) provide downstream pipeline shippers with
access to all storage and hub services available at the AECO C Hub; and (4) meet each
customer’s unique needs through customer-tailored contracts.

AECO-LINK is the electronic connection between the AECO C Hub and its customers.
This service (1) provides fully supported software; the customer is required to provide a
phone line and, at his option, a printer; full documentation and training programs are
available; (2) provides hardware and installation in a customer’s office, if required; (3)
provides network support if AECO-LINK is attached to a network; features are available
to connect AECO-LINK to a gas management system or spread-sheet, minimizing double
entry of nominations; (4) allows all nominations to be entered directly into the system,
eliminating discrepancies and errors; (5) provides account position reports including all
current nominations placed against a customer’s account by other customers at the AECO
C Hub; (6) allows rapid information distribution between the AECO C Hub and its
customers; and (7) provides E-mail and bulletin boards for customer communication.

The AECO C Hub Spot Price Index, as published by Price Waterhouse, is a daily spot price
indicator for natural gas within Alberta. All customers at the AECO C Hub can participate



AECO C HUB (continued)

in this index. This index offers the following features: (1) accuracy -- based upon actual
transactions; (2) credibility -- administered by Price Waterhouse, an independent firm of
chartered accountants; (3) consistency -- tracks spot transactions at the AECO C Hub,
representing an intra-Alberta market price since November 1, 1993; and (4) timeliness --
allows daily customer access to spot prices through either news services, AECO-LINK, or
Price Waterhouse fax.

Status:

Services have grown rapidly since 1988. During 1995, storage capacity will be increased to
80 Bef with a withdrawal rate of 1.6 Bef per day.

Rates:

AECO C Hub offers five levels of service, with different fees, priorities and availability:

Service
Awailable ¢/

25%:16
25%:16
25%:16
NA
NA

a/  Minimum monthly charge includes parking, loaned gas and title exchange fees.

b/ Priority 1 - firm service.

¢/ Percentage indicates the maximum percentage of the facility that all contracts in the service level may represent;
number indicates number of contracts allowed at present facility size in each service level.

FIRM STORAGE

Injection Withdrawal Max # 5-Yr Term 10-Yr Term 15-Yr Term
Service Service Service Cycles Demand Fee a/ Demand Fee a/ Demand Fee a/

Type Days Days Per Year ($/MMBtu/Mo.) ($/MMBtu/Mo.) ($/MMBtu/Mo.)
Injection Rate 70 70 26 0.0309 0.0237 0.0206
= 100% of 105 105 17 0.0229 0.0175 0.0153
Withdrawal Rate 140 140 13 0.0190 0.0146
Injection Rate 14 10 152 0.1276 0.0978
= 70% of 29 20 74 0.0695 0.0533
Withdrawal Rate 50 35 43 0.0455 0.0349
100 70 21 0.0252 0.0193
150 105 14 0.0188 0.0144
200 140 11 00155 0.0118
Injection Rate 6 3 406 03349 02567
= 50 % of 10 5 43 0.2016 0.1546
Withdrawal Rate 20 10 122 0.1118 0.1857
0.0610 0.0468
0.0399 0.0306
0.0222 0.0170

s/ Demand fees and commodity fees are escalated each year. Commodity fee effective April 1, 1995 is $0.04/MMBtu and is payableon all
injection nominations.
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AECO C HUB (continued)

PARKING
Max. Injection Injection/ -
Each Nom.a/ | Inventory (TJ) Commodity | Withdrawal Daily Daily

Service Allocation (at AECO Chg. Storage Inventory | Inventory Guaranteed

Level (T1/Day) Discretion) ($/MMBtu) Charge Charge Exemption | Reliability b/

" Platinum 25 500 0.04 None Yes 25T 50%

" Gold 25 500 0.04 None Yes 25TJ 40%
Silver 25 500 0.04 None Yes 25TY 30% “

Bronze 25 500 0.04 None Yes No No

Pius
Bronze 25 500 0.04 $.04-.11 Yes No No

a/  Each nomination allocation indicates the amount of gas allocated to each customer before accepting nominations at a
lower level.

b/ The reliability guarantee is 2 minimum monthly service level available based on minimum of 10 nomination requests per
month. If service is not provided at percent shown, then the minimum monthly charge obligation is waived.

DAILY INVENTORY CHARGE ($/MMBTU)

Parked Gas Loaned Gas

Month + Inventory | Month | - Inventory

Aug 0.0013 0.0013

Sep 0.0025 0.0025

Oct 0.0038 0.0038

Loan
Charge
($/MMBtu/Day)

0.002
0.002
0.002
0.002
0.002

Injection
Commodity
Charge ($/MMB1u)

0.04
0.04
0.04
0.04
0.04

a/ Loaned Gas is an interruptible service; this applies to both the granting of a loan and
the repayment of a loan. Loaned gas is subject to all parking charges and is subject
to daily inventory charges



CALIFORNIA ENERGY HUB (System)
Owner: Southern California Gas Co.

Administrator: Enerchange (formerly Hub Services, Inc.)
(affiliated with NGC, NICOR, Pacific Enterprises, and National Fuel)

Location: Southern California Gas system, with connections to:
Pacific Gas and Electric!
Pacific Gas Transmission
Kern River Gas Transmission®
Transwestern Pipeline (750 MMcfd)
El Paso Natural Gas (1,950 MMcfd)
Mojave Pipeline
Southwest Gas
San Diego Gas & Electric.
Services/Benefits:

(1) parking -- delivery of gas into the hub one day and delivery out of the hub one or more
days later.

(2) loaning -- removal of gas from the hub one day and returning gas to the hub one or
more days later. '

(3) wheeling -- simultaneous receipt of gas into the hub and delivery of gas out of the hub
through different receipt and delivery locations.?

Gas entering the hub at one location and exiting at a later time and at another location will
be considered both a parking and wheeling transaction.

SoCal will determine whether capacity is available to offer hub services, may bring
transactions to the hub, and will approve all hub transactions.

Enerchange may also bring transactions to the hub, will conduct all credit checks, guarantee
hub transactions, and perform all billing and reporting.

Cal Hub will allow customers to place nominations directly through GasSelect, SoCal’s
"state-of-the-art" nomination and communication service.

' Up to 800 MMcfd from either Kern River or PG&E.

2 On January 1, 1995, the FERC ruled that two LDCs -- Northern Illinois Gas and Southern California
Gas Co. -- must limit hub services to receipt and delivery points on their respective systems and
remove references to offsystem points, in order to comply with the FERC capacity release rules and
"shipper must have title" rule pertaining to FERC Order No. 636.
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CALIFORNIA ENERGY HUB (continued)

Future services of the hub will include title transfer, allowing gas to be purchased and sold
through the hub.

All services offered on the hub will be on an interruptible basis.
Status:
Began operations in July 1994. Offers customers both interstate and intrastate services.
Rates:
The rates for parking and loaning include charges for wheeling.
The following maximum one-part volumetric rates apply to hub services:
Parking $.6922 per Dth
Loaning  $.6922 per Dth
Wheeling  $.7414 per Dth

In addition, SoCal will charge a minimum fee of $50 per transaction.



CHICAGO HUB (System)
Owner: Northern Illinois Gas

Administrator: Enerchange (formerly Hub Services, Inc.)
(Affiliated with NGC, NICOR, Pacific Enterprises, and National Fuel)

Location: Northern Hllinois Gas system, with connections to:

Natural Gas Pipeline (2,000 MMcfd)

Midwestern Gas Transmission (450 MMcfd)

Northern Natural (235 MMcfd)

ANR Pipeline (450 MMcfd)
Through Northern Illinois’ system, this hub intends to link major areas
of supply (Mid-Continent, Gulf Coast and Canada) and demand
(North Central).

Services/Benefits:

Northern Illinois Gas owns and operates a number of underground storage facilities
(aquifers) with storage capacity of 165 Bcf and withdrawal capacity of 2.6 Befd.

All services offered at the Chicago hub are offered on an interruptible basis and involve
only interstate commerce. These services include:

¢ Straight wheeling -- transporting gas from an interstate pipeline through Northern
Illinois Gas’ system to another interstate pipeline connected to the company.

¢ Parking -- short-term transactions in which shippers transport gas into Northern
Illinois Gas’ system, where it is held for later delivery into an interstate pipeline.

¢ Loaning -- the shipper takes title to gas on the hub for delivery to the market of an
interstate pipeline, and repays the gas in-kind at an agreed-upon schedule and
delivery point.

Since all Chicago hub services are interruptible, Northern Illinois reserves the right not to
begin any service or to discontinue service whenever firm service would be impaired.

All transportation and stored gas received by the Chicago hub is accounted for on a daily
basis. The gas must be scheduled for the eventual redelivery to a designated delivery point
or displacement delivery point on Northern Illinois’ system.!

! On January 1, 1995, the FERC ruled that two LDCs -- Northern Illinois Gas and Southern California
Gas Co. -- must limit hub services to receipt and delivery points on their respective systems and
remove references to offsystem points, in order to comply with the FERC capacity release rules and
"shipper must have title" rule pertaining to FERC Order No. 636.
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CHICAGO HUB (continued)

Enerchange performs all credit checks, billing, and revenue collection functions for those
utilizing the hub.

Operational benefits:

4 assists in managing transportation imbalances by balancing the shipper’s long and
short positions between interstate pipelines and/or city gate markets;

¢ assists in intraday swings by providing shippers the time to wheel, displace, park or
loan gas within the current day to fulfill contractual needs;

¢ facilitates pooling by allowing the producer or marketer to meet its contractual
obligation at a connected pipeline pooling point;

¢ assists shippers when operational flow orders are issued by allowing shippers that are
unable to transport supply to a market to use a variety of services to keep their
markets whole;

¢ assists in predetermined allocations (PDAs) by helping to reduce the impact of
shortages or overages to a shipper at a receipt or delivery point; and

¢ benefits users by lowering transaction costs through reduced "search" costs, making
pricing information more relevant, allowing for faster market response, increasing the
benefit of specialization, and perhaps most importantly, simplifying multiple pipeline
exchanges for downstream shippers.

Status:

One of the first, if not the first, market area hubs owned by an LDC that involved interstate
commerce. Began operation in June 1993.

Rates:

The rates for services offered by the Chicago hub are negotiated, subject to maximum rates. -
Each service transaction is subject to a minimum daily charge of $50. The maximum
transportation rate is $.0721 per MMBtu and the maximum storage rate is $.0604 per
MMBtu each day that gas is left in storage by any shipper. Northern Illinois reserves the
right to discount any maximum rate on a non-discriminatory basis.

Northern Illinois will share the revenues generated from the Chicago hub with its firm
ratepayers.



CNG/SABINE CENTER (System)

Owners: CNG Transmission, Inc. and Sabine Hub Services (a subsidiary of
Texaco).

Administrator: Sabine Hub Services

Location: Market center is on CNG Transmission’s full system, and is sometimes

referred to as a "floating” hub. CNG’s transmission system covers
7,400 miles over a six-state area and interconnects with the following
pipelines: :

Texas Gas Transmission (650 MMcfd)

ANR Pipeline (650 MMcfd)

Tennessee Gas Pipeline (625 MMcfd)

Texas Eastern Transmission (580 MMcfd)

Appalachian production points (290 MMcfd)

Iroquois Gas Transmission (280 MMcfd)

Niagara Import Project (100 MMcfd)

National Fuel Gas Supply (100 MMcfd)

Transcontinental Gas Pipe Line (100 MMcfd)

Services/Benefits:

- CNG Transmission’s system has a peak day delivery capacity of 6.2 Bcf per day and working
gas storage capacity of 259 Bcf, primarily in Pennsylvania and West Virginia.! In addition,
one of the major advantages of this market center is the diverse supply potential.

Four services are offered:

Intra-Hub Transfers (IHT) is a non-jurisdictional accounting service that tracks the chain
of title to a package of natural gas at a single point. This service does not offer
transportation. The service provides customers with written confirmation of their title
transfer activity on a daily basis. Utilization of this service provides customers with the
ability to protect the identity of their markets and supply sources from disclosure to others
in the chain of title, and helps to minimize the hidden costs of doing business. The fee is -
$.002 per MMBtu for each title transfer.

Park-Folio accesses a portfolio of providers to custom fit "parking" to a customer’s needs.
Park-Folio also nominates on the customer’s behalf, thereby reducing the customer’s
administrative burden. CNG/Sabine Center provides a premium parking service at market-
based rates.

! The 259 Bef excludes CNG’s share of jointly owned storage.
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CNG/SABINE CENTER (continued)

Wheeling Service makes acquiring short-term transportation "hassle free," and eliminates
the customer’s need to add fuel to transportation volumes. For a flat market-based rate,
CNG/Sabine Center nominates and confirms transportation on the customer’s behalf and
"wheels" the customer’s gas from point to point at the "SuperHub," saving additional time
and money. Wheeling can be arranged as either interruptible or firm service.

Market Activity Reporting Service (MARS) is an accounting service for customers who buy
and sell packages of gas where the delivery is deferred to another month. The system is
designed to verify the traders’ deals and transmit executable deal confirmations. On a daily
basis, individual customers receive a written report that outlines trading activity. This
information helps the customer to react to price fluctuations and makes contract
administration more cost effective and less time consuming.

These services, as well as others under development, are designed to improve markets by
minimizing transaction costs, increasing reliability and giving buyers and sellers more options
for trading.

According to the sponsor, additional hub services will be offered if there is sufficient
customer interest -- "we want to offer whatever the market needs." There are a number of
proposed services under consideration, including inter-hub transfers, i.e., allowing shippers
to move gas from hub to hub. Initially, the service would be between the Henry Hub and
the CNG/Sabine Center, but other hubs can be added.

Status:
Operational
Rates:

The monthly accounting fee depends upon the size of the trading account: $2,000 for 0-25
entries per month; $5,000 for 26-50 entries per month; and $7,500 for over 50 entries per
month.

The parking and wheeling fees that CNG/Sabine Center offers are negotiated, market-based
rates. However, CNG Transmission does file parking and wheeling fees in its FERC tariff.

¢ Parking: $.0082 per Mcf per day
¢ Wheeling:  $.1513 per Mcf (April-October)
$.1989 per Mcf (November-March)!

For parking and wheeling services, the FERC has approved CNG Transmission’s proposed
credit of 80 percent of the revenues received from interruptible market services to its firm
customers.

! Fuel retention is 2.25 percent for parking and 2.28 percent for wheeling,
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ELLISBURG-LEIDY HUB (Storage)
Owners: Affiliates of National Fuel Gas Supply and Natural Gas Clearinghouse

Administrator: Enerchange (formerly Hub Services, Inc.)
(Affiliated with NGC, NICOR, Pacific Enterprises, and National Fuel)

Location: Ellisburg-Leidy, Pennsylvania (see map in Appendix B-2).
Services/Benefits:

Offers imbalance resolution, wheeling, and parking on an interruptible basis with 90 percent
of the operating revenues credited back to National Fuel Gas Supply’s firm transportation
customers.

Offers four services with specific advantages to the user:

Parking is short-term interruptible storage. Flexible injection and withdrawal schedules,
along with inter- and intra-month agreements offered by the hub, allow customers to take
advantage of different market and transportation opportunities. Customers can avoid
pipeline cash-out penalties and take advantage of lower gas prices through lower weekend
prices and/or inter-month price variations, for example. Customers may also take advantage
of transportation differentials as they occur.

Wheeling provides transportation access to six major interstate pipelines serving the
Northeast and Canada:
¢ National Fuel Gas Supply (154 MMcfd)
¢ Transcontinental Gas Pipe Line (400 MMcfd at Leidy, 140 MMcfd at Wharton
Storage)
Tennessee Gas Pipeline (154 MMcfd)
CNG Transmission (103 MMcfd at Ellisburg, 400 MMcfd at Leidy)
Texas Eastern Transmission (400 MMcfd)
Columbia Gas Transmission (36 MMcfd)

L R K X 2

Gas moving through the Ellisburg-Leidy hub can be routed to markets and storage facilities
not physically attached to the hub. Hub customers can use this service to take advantage
of price arbitrage opportunities represented by markets on pipelines connected to or
adjacent to the hub facilities. Wheeling offers access to numerous pipelines and supply
areas and therefore a broader supply portfolio, assistance in avoiding pipeline bottlenecks
and capacity constraints, and reduction of transportation and gas procurement costs by
allowing more efficient use of released transportation capacity. The hub "makes it possible
to complete missing links in transportation paths by providing access to market area
interconnections."



ELLISBURG-LEIDY HUB (continued)

Balancing offers a short-term interruptible gas loan. Benefits include the avoidance of
pipeline cash-out and scheduling penalties and end-of-month price "spikes."

Title transfer service matches buyers and sellers on a best-efforts or firm basis, offering
price swaps, ceilings/floors and other financial hedges for suppliers and markets. Title
transfer provides a common marketplace for hub customers to contact a variety of trading
partners. The service also allows customers to maintain confidentiality between suppliers
and markets, and provides credit and performance guarantees for trading partners. The
Ellisburg-Leidy hub can serve as a receipt and/or delivery point for multiple month and
long-term gas sales on interconnecting pipelines.

Status:

Partnership formed in 1992 and hub operations began in late 1993.
Rates:

In 1994, the Commission approved, subject to refund, National Fuel’s proposed rates and
services:

¢ Wheeling (W-1): $.0502 per Dth (plus applicable surcharges).!

2 Parking Service: $.0079 per Dth when there is a single receipt and delivery point
(Rate Schedule P-2) or $.0867 per Dth for the first day and $.0079 per Dth for
subsequent days when there are different receipt and delivery points (Rate Schedule
P-1). ‘

¢ Imbalance resolution: $.0032 per Dth when there is a single receipt and delivery
point (IR-2), or $.0928 per Dth for the first day and $.0032 per Dth for subsequent
days when there are different receipt and delivery points (IR-1).

! In addition, a lower "fly-by" rate of $.01 per Dth is available for equal volumes tendered and received

on the same day.
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GRANDS LACS MARKET CENTER (Storage)

Owners: CMS Gas Transmission and Storage Co. (subsidiary of CMS Energy),
Tejas Power Corp.!, St. Clair Pipelines (subsidiary of Westcoast
Energy and affiliate of Union Gas Ltd.), and a subsidiary of Enron
Gas Services Corp.

Administrator: CMS Gas Transmission and Storage
Location: Near Marysville in southeastern Michigan (see map in Appendix B-2).
Services/Benefits:

Grands Lacs considers itself strategically located within the North American pipeline grid
and claims to have superior geology because of vast deposits of bedded salt in the area that
are conducive to the further development of high-deliverability storage. Initially, Grands
Lacs will have 3 Bcf of working gas capacity and 150 MMcf per day of initial deliverability.

Through interconnections with Consumers Power and Union Gas, Grands Lacs will be
accessible to pipelines in the U.S. and Canada, as well as Michigan’s LDCs. The estimated
$5.3 million Bluewater project will traverse the St. Clair River and terminate near Sarnia,
Ontario, providing up to 100 MMcfd of bi-direction flow to U.S. and Canadian markets.
Bluewater, which has a target in-service date of November 1, 1995, will be in direct
competition with the ANR Link project being jointly developed by ANR Pipeline and
Consumers Gas of Toronto.

Cited benefits to customers include the following:

¢ reduced risk of supply interruption

¢ increased liquidity for buyers and sellers

¢ increased convenience since transactions may be performed from an office
personal computer

' Inlate 1994, Tejas Power announced formation of Market Hub Partners L.P. -- a partnership among
Tejas Power, NIPSCO Industries, New Jersey Resources, Miami Valley Leasing (affiliate of Dayton
Power & Light) and Public Service Electric and Gas to develop storage and market hubs. Market
Hub Partners will participate in development of five projects in which Tejas Power or its subsidiaries
have been involved over the past few years -- Moss Bluff (Texas), LA-I and LA-II/Egan (Louisiana),
MS-1 (Mississippi), Grands Lacs (Michigan) and NE-I/Tioga (Pennsylvania). In total, these projects
will offer 6 Bcf per day of deliverability and 46 Bcf of high deliverability storage. Market Hub
Partners will not sell or provide pipeline transportation or make purchases or sales of natural gas, but
will market high deliverability storage, cash market trading, real time title tracking and other hub
services to producers, marketers, LDCs and consumers.
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GRANDS LACS MARKET CENTER (continued)
Prospective services include the following:
¢ Gas Storage
Parking services
Peaking

Gas balancing
Seasonal storage

o o6 o o

¢ Wheeling
* Pipe-to-pipe transfer
* Nomination coordination
» Title tracking
¢ Risk Management
¢ Credit clearing
* Hedging
¢ Delivery insurance
Plans for the use of advanced electronic gas handling and trading technology to access other
emerging market centers and trading systems throughout North America are being
developed.
Status:

The market center at Grands Lacs is scheduled to be in service in mid-1995, and the initial
storage facility should be developed by 1997.

Rates:

Grands Lacs has filed for market-based rates with the Michigan Public Service Commission.
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GULF COAST STAR CENTER (System)

Owner: Texaco, Inc.
Administrator: Texaco, Inc.
Location: The Gulf Coast Star Center consists of Texaco’s Bridgeline pipeline

and distribution system that spans the state of Louisiana, several large
gas processing facilities including the Henry Hub gas plant, and
Texaco’s gas storage and marketing operations along the Gulf Coast. *

Bridgeline’s system interconnects with many major pipelines, including:
Columbia Gulf Transmission
Transcontinental Gas Pipe Line
Koch Gateway Pipeline
Tennessee Gas Pipeline
Sabine Pipe Line
Trunkline Gas
Texas Eastern Transmission
ANR Pipeline
Texas Gas Transmission

Services/Benefits:

Texaco has established this center to provide "seamless" service to customers from the Gulf
Coast to midwest, southeast and northeast markets. Star Center enables Texaco’s
customers, through a single contract, to secure multiple services such as long-term sales
commitments, delivery rate flexibility, multiple pipeline options, transportation, storage and
price risk management.

Four principal customer service areas involve:

Plant and Pipeline Operations -- The Star Center will make full use of the Louisiana natural
gas facilities of Texaco companies. The physical assets include 1,800 miles of natural gas
pipeline; 1.8 Bef per day of Texaco’s natural gas supply; 1.2 Bef per day of gas processing -
capacity; 60 Bef per day of natural gas liquids (NGL) fractionator capacity; 6.8 Bef of high
deliverability gas storage capacity; and over 50 interconnects with other pipelines.

! Texaco also owns Sabine Pipe Line Co., an open access interstate pipeline that transports gas in
Louisiana, Texas and the Outer Continental Shelf. Sabine’s main line begins at Henry Hub near
Erath, Louisiana and extends 133 miles to Port Arthur, Texas. Sabine’s Henry Hub is a major
interchange center that offers shippers supply and market opportunities through twelve
interconnecting pipelines and one gathering company. The Henry Hub is the physical delivery
point for standard deliveries under the NYMEX natural gas futures contracts.

B-15



GULF COAST STAR CENTER (continued)

Customers will have access to four gas processing plants (Floodway, Henry, Paradis and Sea
Robin) and their related gathering systems. The result is be an integrated approach to
serving customers, providing "the full range of services they require, all within one Texaco
organization."

StarSource Customer Service -- The StarSource Account Management team provides a
single-point contact for all natural gas customers, including gas producers, suppliers,
processors, LDCs and end users. When this service was introduced in 1994, the focus was
oni long-term sales customers. Texaco will now offer its complete array of marketing
services to customers throughout the gas delivery chain.

Commercial Development -- This service has focused on sales customers, but will be
expanded to include third party purchase and processing customers as well. It also will be
responsible for new asset development and acquisitions to provide improved customer
services.

Trading and Transportation -- In addition to spot gas trading, risk management, storage,
parking, advancing and transportation, this group has been expanded to include gas control.
The intent is to improve gas flow management by using one centralized group for each
movement from the wellhead to the burner tip. ‘

Status:

The StarCenter concept was introduced in January, 1994. In December, 1994, Bridgeline
completed the expansion of gas compression equipment at its Sorrento, Louisiana storage
facility.

Rates:

Bridgeline’s blanket certificate permits a maximum charge of $.3106 per MMBtu for firm
and interruptible transportation.

For firm storage service, Bridgeline can charge a maximum of $1.1322 per MMBtu per
month for deliverability, $.125 per MMBtu for capacity, $.0146 per MMBtu for injection and
withdrawal and 1.8 percent for fuel. The maximum rate for interruptible storage is $.2188
per MMBtu on an average monthly balance and an injection and withdrawal rate of $.0146
per MMBtu and 1.8 percent fuel. Bridgeline states, however, that actual rates are
negotiable.
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KATY HUB AND GAS STORAGE (Storage)

Owner: Western Gas Resources, Inc.
Administrator: Western Gas Resources Storage, Inc.
Location: Located 20 miles from Houston, Texas, the facility consists of a

pipeline header system connected to 13 major pipelines and a partially
depleted natural gas reservoir. The Katy Hub is designed to facilitate
receipt or delivery from each of the 13 interconnections, which include
the following capacities:

Amoco Gas 150 MMcfd
Dow-Tenngasco 150 MMcfd
Exxon’s Katy plant 230 MMcfd
Houston Pipeline 150 MMcfd
Koch Gateway Pipeline 150 MMcfd
Lone Star Gas 230 MMcfd
Midcon Texas Pipeline 230 MMcfd
Natural Gas Pipeline 230 MMcfd
Oasis Pipeline : 230 MMcfd
Tejas Gas 150 MMcfd
Tennessee Gas Pipeline 150 MMcfd
Transcontinental Gas Pipe Line 150 MMcfd
Trunkline Gas 150 MMcfd

Services/Benefits:

- Include wheeling and balancing, and because of its storage assets, parking and readily
available supply. :

Shippers and storage customers have the ability to wheel gas wherever they need it via bi-
directional service with the interconnecting pipelines, as well as transportation from low
pressure to high pressure pipelines.

According to Katy, what makes this hub different than other hubs is its design. Western
constructed its header by building two pipelines to and from the storage system. One is a
high pressure line and the other is a low pressure line. The facility was designed as a system
so that displacement would not be used. While most hubs offer wheeling, or the movement
of gas from one pipeline to another, the vast majority do it by displacement or paper trades.
Western wanted the ability to move actual volumes from pipeline to pipeline.



- KATY HUB AND GAS STORAGE (continued)

Utilizes a state-of-the-art computerized gas control system and gas accounting system to
provide customers with both real time gas flow information and timely, accurate bills. The
technology includes telemetering, automatic control systems, and information systems.

Incorporates 13 receipt/delivery interconnects, header deliverability of 800 MMcf per day,
working gas capacity of 20 Bcf, gas withdrawal capability of 400 MMcf per day and gas
injection capability of 400 MMcf per day.

As a dual-pressured header, the Katy Hub was designed to provide large physical volume
transfer, parking and storage services. Western constructed its header by building two
pipelines to and from the storage system.

Western signed a letter of intent with NYMEX and Enersoft to provide electronic trading
at the Katy facility using the Channel 4 system.

Western expects gas flows from west to east across Texas to continue. A purchase
agreement has been signed with Oasis Pipeline Co. for certain west Texas gathering and
processing assets. These gathering systems will be used to deliver gas into Oasis, which
operates a 36-inch intrastate pipeline running to the Katy Hub from Waha Hub in west
Texas.

Status:

Operational since summer 1993; ultimate working capacity of 22 to 24 Bcf, and 415 MMcf
per day of deliverability could be online as early as 1995/96.

Rates:

Petitioned the FERC for approval to use rates on file with the Texas Railroad Commission
for firm storage and related transportation of intrastate gas. Although FERC granted
Western permission to use rates not greater than those approved by the Texas Railroad
Commission, Western must file cost-based rates.

Negotiated rates, subject to maximum filed rates, for short-term storage or hub services vary
for a number of reasons, including the length of term of service, the number of services
used, the time of year and demand. ‘



PACIFIC GAS TRANSMISSION HUB (System)

Owner: Pacific Gas Transmission (PGT)
Administrator: Pacific Gas Transmission
Location: Kingsgate, British Columbia (on the British Columbia-Idaho border)

to Stanfield, Oregon (interconnection with Northwest Pipeline) to its
terminus at Malin, Oregon (on the Oregon/California border), the
interconnection point with Pacific Gas & Electric, PGT’s parent.

Services/Benefits:
Provides hub services at all major receipt and delivery points on PGT.

Offers parking and lending services, allowing customers to respond to short-term market
fluctuations by using available space on the system as storage capacity.

Parking allows customers to "store" gas for a period of one day up to one month. Storage
withdrawals must be made from the same point where the gas was parked. PGT will open
an account for those requesting this service, and volumes "parked" will be credited to the
account. Later, the shipper can elect to nominate a withdrawal up to the amount collected
in the account, and that quantity will then be debited.

Lending (also referred to as "authorized imbalance") is a service that allows customers to
borrow gas for a short time to respond to market conditions, replacing the gas at the same
point at a later date. The account of gas borrowers will be debited for the amount of gas
"loaned." At the time this advance is confirmed, the customer will agree to a schedule for
the return of the loaned gas.

Status:

Operational

Rates:

PGT is an interstate pipeline with the following maximum FERC-approved rates:

Short-term parking (PS-1) - $.08909/Dth for first day, $.0066821/Dth for subsequent
days.

Authorized imbalancing (lending) - $.106301/Dth for first day, $.007973/Dth for
subsequent days.
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PERRYVILLE HUB (Pipeline Interconnection)

Owner: NorAm Gas Transmission, a subsidiary of NorAm Energy Corp.
Administrator: NorAm Hub Services, Inc.

Location: - Near Perryville in northern Louisiana (see map in Appendix B-2).

At present, the hub capacity is about 1.5 Bcf per day with
interconnections with the following pipelines:

Tennessee Gas Pipeline

Columbia Gulf Transmission

Southern Natural Gas

Texas Eastern Transmission

ANR Pipeline

Texas Gas Transmission

Koch Gateway Pipeline

Trunkline Gas

Mississippi River Transmission

El Paso Natural Gas

Transwestern Pipeline

Services/Benefits:

Provides growing natural gas markets in the Northeast and Midwest with greater access to
the extensive gas reserves in the Anadarko, Arkoma, East Texas/Northern Louisiana,
Permian, San Juan and Hugoton basins of the Mid-Continent.

Development is designed to enhance asset values for certain NorAm facilities, particularly
greater utilization of the 1 Bef capacity potential of Line AC out of the Arkoma Basin to
serve eastern U.S. markets.

In late 1994, NorAm completed a connection with El Paso Natural Gas in west Texas that
provides Anadarko, Permian and San Juan basin supplies access to the northeast and
midwest markets via west-to-east crosshaul to Perryville. In addition NorAm announced
two potential expansion projects that could add 150 MMcf per day of capacity from these
basins to Perryville.

To further encourage west-to-east gas movement, NorAm is attempting to arrange a single
rate for delivery to Perryville, and has talked to Enron to negotiate an "EnRate" joint
transportation rate with Enron’s subsidiaries, Transwestern and Northern Natural. NorAm
also plans to arrange a similar one-stop shipping rate on El Paso.



PERRYVILLE HUB (continued)

NorAm has contracted with Channel 4, a joint venture between EnerSoft Corp. and the
New York Mercantile Exchange, for an electronic trading system at the hub.

Two NorAm storage facilities are in operation near Perryville (Unionville and Ruston) and
are fully subscribed by firm shippers, although some interruptible storage may be available
at these facilities. Additional firm capacity is expected to be developed.

Status:

Opened on August 1, 1994. Most services to date have been customized although Perryville
hopes to market its more traditional hub services such as parking, wheeling, title transfer
and imbalance management.

Rates:

Not available



UNION GAS SERVICE HUB (Storage)

Owner: Union Gas (Subsidiary of Westcoast Energy)

Administrator: Union Gas

Location: Southwestern Ontario distribution company with interconnects at
various points on the Michigan/Ontario border (e..g, St. Clair) that
offer bi-directional flow capability in and out of Union Storage (at
Dawn) and transportation to eastern U.S. and Canada pipelines (see
map in Appendix B-2).

Services/Benefits:

Interruptible Transportation (Wheelin
Interruptible transport service between any two points on Union’s system.

Receipt & Delivery Points

L 4 From TransCanada at Parkway, Kirkwall via Tennessee Spur, and
Dawn via Great Lakes
L 4 From Panhandie Eastern at Ojibway

¢ From MichCon at St. Clair via ANR

Balancing
This service allows a customer to park gas or borrow gas from Union, for a limited time at

any of Union’s direct interconnects with other pipelines at Parkway, Kirkwall, Dawn,
Ojibway and St. Clair. Parked gas must be delivered to, and taken away from, the same
point. Loaned volumes must be borrowed from, and returned to, the same point.
Customers may complement this service with wheeling and exchanges.

Redirects/Name Changes (Title Transfer _ ;

This administrative service allows customers to change the name and/or contract under
which gas is flowing on connecting pipelines at Parkway, Kirkwall, Dawn, Ojibway, and St.
Clair. Except for the delivering party, a customer must have a hub contract to utilize this
service.

Interruptible Exchanges

Interruptible exchange service is for volumes received at any point on the Union system for.
delivery to any primary or secondary delivery point on Union’s transport contracts.

Delivery Points

¢ TransCanada (Chippewa, Niagara, Waddington, EDA Empress, Emerson, etc.)
4 Panhandle Eastern (Lebanon, Maumee, etc.)

¢ ANR (Lebanon, Willow Run, etc.)

¢ MichCon (Belle River Mills, Willow Run, etc.)

¢ Great Lakes (Carlton, Crystal Falls, Farwell, etc.)

Receipt Points: Parkway, Kirkwall, Dawn, Ojibway, and St. Clair

B-23



UNION GAS SERVICE HUB (continued)

Enhanced Hub Services

Through gas balancing or facilities planning, Enhanced Hub Services are short term in
nature, may be limited, require separate contracts, and will be offered under negotiated

rates.

Peak Storage

Off Peak Storage

Firm Withdrawals
and/or Injections
Loans

Firm Transport

Limited Firm

Load Balancing

- Space is available for summer injections and winter withdrawals.

Cycling rights are available at negotiated rates. Space is firm;
injections and withdrawals, on any day, are interruptible. Queue is in
place for this service.

Space is available for seasonal injections and corresponding
withdrawals.

Daily firm rates; may be used to complement peak and offpeak storage
or loans. ‘

Volumes of gas available for predetermined periods of time.
Firm transport service between any two points on Union’s system.

Firm transport service between any two points on Union’s system, with
a negotiated number of allowable days of interruption.

This service can be tailored to meet individual customer demands.
Service can be attached to firm contracts on Union’s system to
alleviate market swings.

Other General Aspects of Hub Services

¢ Customer may hold accounts at each receipt/delivery point.

¢  For parties currently holding a separate off-peak storage agreement, after the 60-day
parking limit, volumes will be transported automatically to customer’s offpeak storage
account. Customer agrees to pay transportation/wheeling fee applicable at the time.

. 4 In the event that customer has a balance that has exceeded the days allowed, Union
has the irrevocable right to demand that customer reduce the parking balance to zero,
or repay loan volumes within 48 hours. To the extent that customer does not comply,
Union shall inmediately invoke severe penalties.



UNION GAS SERVICE HUB (continued)
Status:

Has been providing a wide range of transactional or hub services since 1987, taking
advantage of its location, abundance of storage and its interconnects to numerous pipelines.

Over the past four years, hub service volume has grown from 10 MMcf per day to over 300
MMcf per day.

Rates:
Wheeling -- Commodity Rate $.15 per Mcf
Title Transfer -- Commodity Rate $.0018 per Mcf
Interruptible Exchange -- Commodity Rate $.425 per Mcf

Balancing Service - Parking Rates 10-Day 60-Day
on delivery to Union $.025 per Mcf $.043 per Mcf
on redelivery to Customer $.025 per Mcf $.043 per Mcf

¢ Customers will be billed automatically for the difference between the 10-day and
60-day rates for any volumes parked in excess of 10 days.

¢ Additional charges of $.0018/Mcf per day accrue and accumulate after the 60-day

period.
Loan Rates
on delivery to Customer $.036 per Mcf
on redelivery to Union $.036 per Mcf

¢  Additional charges accrue and accumulate on any loan balance outstanding for
more than 10 days as follows:
April 1 - December 15 $.0018/Mcf per day
December 16 - March 31 $.007/Mcf on 1st day, plus
$.021/Mcf on 3rd day, plus
$.014/Mcf on 2nd day, plus
$.01/Mcf on nth day
Other Rate Considerations
¢ No maximum contract quantities
¢  Economic dispatch
¢  "No-bump" rule
¢  Rates include fuel
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WESTERN MARKET CENTER (Pipeline Interconnection)

Owners: Four equity partners -- Tenneco Gas, Questar Corporation, Entech,
Inc., (a division of Montana Power), and Union Pacific Fuels.

Administrator; Overland Trail Transmission Company (Union Pacific’s affiliate)

Location: Near Muddy Creek in southwestern Wyoming (see map in Appendix
. B-2), with interconnects to:
Overland Trail 70 MMcfd
Overthrust 230 MMcfd (by displacement)
Colorado Interstate 129 MMcfd
Questar Pipeline 129 MMcfd

Kern River Gas Trans. 400 MMcfd

Northwest Pipeline 240 MMcfd

Altamont (Proposed) 719 MMcfd
Services/Benefits:

Will offer wheeling, parking, peaking and balancing services, as well as title transfer and
electronic gas trading capability. Participating pipelines will interconnect with a single
header facility, enabling shippers to redirect gas, on a real-time basis, from one market to
another.

The hub will offer several “OneStep” services:

OneStep Data™ tracks cash prices, future tradings, and factors affecting prices, such as
regional and national industry, financial and regulatory news. Also available will be the
latest weather reports for western North America; maps of pipelines served by the Western
Market Center; and a directory of suppliers, markets and major gas customers, such as
utilities and industrial users.

OneStep Title™ tracks the details and partners behind every transaction before gas actually
moves across the header. Because units of gas are often bought and sold over and over
again -- and split in many combinations -- these chains of title are often incredibly complex.

If there is a disruption in gas deliveries due to weather, well shut-ins, or other factors, the
title tracking system will notify customers immediately, along with every appropriate party
in the chain. The shipper can then respond quickly to the supply or market failure.

With OneStep Title,™ prior to nomination deadlines, customers will be able to identify the
party who sold the gas, the volume purchased, and the parties scheduled to receive the gas.
OneStep Title™ will combine this information with data submitted by other title tracking
customers, creating a complete chain of title for each flow. Customers can use OneStep
Title™ at any time to confirm the particulars of their deals. .
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WESTERN MARKET CENTER (continued)

OneStep Store™ will use peaking, parking and balancing services to allow customers to
overcome one of the "biggest hurdles in the business" -- assuring access to the right amount
of gas when needed. Weather extremes, well-site disruptions and other factors can force
customers to scramble for emergency supplies. At other times, customers may just need to
"park” some gas for a while.

OneStep Flow™ will direct a customer’s gas from one market to another by its wheeling
service. The Center’s header will connect five pipelines and will "wheel" gas in and out of
the header with an electronic management system. It keeps real-time accounting records
of all gas flowed through the header. About 1.8 Bcf per day of supply is available to
customers. Customers can review these records on their PC during the course of a month,
or at month’s end. In the event of a flow disruption, the operator of the Center’s header
will alert customers immediately. OneStep Flow™ can then aid customers’ efforts to wheel
gas from a new supply source or to a new customer.

OneStep Flow™ also makes customer nominations. The Western Market Center will then
confirm receipt and delivery of customer gas. The Center will also maintain a customer’s
gas in a "keep-whole" position. This means that customers will never be out of balance on
the header.

Status:

Expected to be operational by mid-1995

Rates:

The Western Market Center rates are as follows:

OneStep Flow™ $0.005/MMBtu
OneStep Store™ Posted Market Price
OneStep Title™ $0.004/MMBtu
OneStep Data™ $600/Month

Questar Pipeline will post an initial discounted interruptible transportation rate on its EBB
for transportation to and from the new market center. This rate of $.05 per Dth plus ACA
surcharge and fuel reimbursement will be applicable from all receipt points on Questar’s
system and to all delivery points except for Mountain Fuel Supply’s city gates. The rate will
be effective when the header system is available for service. This rate is subject to change
as warranted by market conditions.



STREAMLINE (Electronic Trading System)

Owners: Joint development by Williams Energy Ventures, Inc., a subsidiary of
Williams Companies, and Natural Gas Exchange, Inc., a subsidiary of
Westcoast Energy.

Administrator: Williams
Location: Various hubs/market centers.
Services/Benefits:

Provides real time control of customers’ gas trading activities and offers standardized
contract, credit reporting and operating procedures. Bids and offers are matched
instantaneously -- anonymity, security integrity and performance are guaranteed. Provides
direct links between buyers and sellers, ensuring that transactions are consummated
according to the customers’ specifications and without delay.

Handles (1) cash market transactions from the time customers enter a buy or sell position
on the network through automatic bid/offer matching, (2) credit information, (3) contract
administration, and (4) physical delivery at the market hub.

Efficiency advantages of StreamLine include
¢ Lower transaction costs

Expanded market coverage through an immediate network -- buy/sell position

exposure

Immediate information via fiber-optic cable

Physical gas delivery guarantees

Expanded market access

Standardized contracts

Cleared credit

24-hour customer service

Formal and computer-based training

L X X X R ¥ 2

Status:

Scheduled for rapid expansion in hubs across the continent, but currently serves U.S. hubs
at Waha, Opal, Lebanon, Carthage, Station "65", and Empress in Alberta. B

Rates:

See separate page for product fee structures.



STREAMLINE (continued)
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APPENDIX B-2

MARKET HUB MAPS
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Schedule 3

SUMMARY OF PROPOSED GAS STORAGE PROJECTS, BY REGION

Sheet 1 of 2

Maximum Capacity

Working  Withdrawal Injection
legion and Project Name County, State Developer / Owner Type* {Bef) (MMctd) (MMcfd)
'DLE ATLANTIC
ca Phase 1 Steuben, NY JMC / Equitrans / NGC / Union Gas 3 2.00 320 160
ca Phase 2 Steuben, NY JMC/ Equitrans / NGC / Union Gas 3 2.00 100 50
ca Phase 3 Steuben, NY JMC / Equitrans / NGC / Union Gas 3 1.00 80 40
uta Phase 1 Schuyler, NY JMC / Equitrans / NGC / Union Gas 3 2.00 320 160
uta Phase 2 Schuyler, NY JMC / Equitrans / NGC / Union Gas 3 2.00 120 50
uta Phase 3 Schuyler, NY JMC / Equitrans / NGC / Union Gas 3 1.00 60 40
sca Lake Schuyler, NY New York State Electric & Gas 3 0.80 80 20
nas Corners Steuben, NY Arlington Associates LP / ANR NE Gas Storage 1 5.30 70 33 o/
<ins Glen Schuyler, NY New York State Electric & Gas / ANR Storage 3 2.00 200 NA

el Fields—Limestone Cattaraugus, NY Laurel Fields Storage / National Fuel Gas 1 7.00 77 51 a/
el Fields—Callen Run Jefferson, PA Laurel Fields Storage / National Fuel Gas 1 12.10 130 120 o/
-1 /Tioga Tioga, PA Market Hub Partners b/ 3 10.00 500 125
rside Greene & Fayette, PA  Equitrans / TETCO 1 3.10 28 28
TOTAL 50.30 2,085 877
TH ATLANTIC
‘ille Smyth, VA Tenneco Energy/ Virgina Gas Co. 3 2.00 200 NA
T NORTH CENTRAL
ison City Williamson, IL Centra! lllinois Public Service 1 0.50 10 7
khawk Vigo, IN Hamilton Natural Gas 2 5.28 44 38 a/
dal Pike, IN Har—ken 1 0.40 5 3
ds Lacs St. Clair CMS Energy / Market Hub Partners by, d/ 3 3.00 150 NA
aska 30 Kalkaska, Mi CMS Energy 1 17.00 200 150
3 Calhoun, MI Panhandle Stor. / MG Ventures / Howard Energy 1 3.80 30 NA
gston Expansion Livingston, MI Panhandle Eastern Pipe Line 1 0.80 NA NA
lington 10 Washington, Mi W-10 Holdings / ANR Washington 10 Co. 1 16.00 800 250
TOTAL 46.78 1,239 448
TNORTH CENTRAL
a Gas Storage Phase 1 Kiowa, KS HNG / Willams Underground Gas Storage 3 1.40 125 100
a Gas Storage Phase 2 Kiowa, KS HNG / Wiliams Underground Gas Storage 3 1.40 125 50
a Gas Storage Phase 3 Kiowa, KS HNG / Willams Underground Gas Storage 3 1.40 125 50
a Gas Storage Phase 4 Kiowa, KS HNG / Willams Underground Gas Storage 3 1.40 125 50
wille Kiowa, KS Enron Storage 3 5.00 500 250
rville—Waseca Expansion  Le Sueur, MN Minnegasco 2 1.20 NA NA
TOTAL 11.80 1,000 500
"SOUTH CENTRAL
bier Muhlenberg, KY Har—ken 3 0.0 6 448/
reek Spencer, KY Har—ken 1 6.50 50 33 a/
Hope Nelson, KY Har—ken 1 0.25 5 3a
18t. Charles Hopkins, KY Har—ken 1 0.70 6 4 a/
1arles Hopkins, KY Har—ken 1 14.75 120 80 a/
snce Phase 3 Covington, MS Transcontinental Gas Pipe Line 3 2.90 NA NA
»sburg Phase 2 Forrest, MS Crystal Oil 3 2.10 210 40
1 / Hazelhurst Phase 1 Copiah, MS Market Hub Partners (b/) / TETCO (25%) 3 6.00 600 200
1 /Hazelhurst Phase 2 Copiah, MS Market Hub Partners (b/) / TETCO (25%) 3 3.00 - 300 100
TOTAL 37.10 1,297 464



Schedule 3

SUMMARY OF PROPOSED GAS STORAGE PROJECTS, BY REGION

Maximum Capacity

Sheet 2 «

Working  Withdrawal  Injection
Region and Project Name County, State Developer / Owner Type* (Bef) (MMctd) (MMcfd)
WEST SOUTH CENTRAL I
Chacahoula Lafourche, LA Texas Brine Corporation 3 270 250 70
Chandeleur Offshore, LA Entre Energy 1 25.60 300 300 ¢
Cotton Plant Caldwell, LA Swift / NGC 1 16.00 450 173 ¢
HNG Sulphur Mines Calcasieu, LA HNG Stroage Company 3 8.00 400 150 ¢
Jeffersonisiand Iberia & Vermillion, LA  Equitable Resources 3 3.00 300 150
LA—-1 Egan Phase 1 Acadia, LA Market Hub Partners b/ 3 4.00 400 160
LA—1 Egan Phase 2 Acadia, LA Market Hub Partners b/ 3 4,00 400 180 !
LA~1 Egan Phase 3 Acadia, LA Market Hub Partners b/ 3 4.00 400 150
Napoleorwville Phase 2 Assumption, LA Enron Storage 3 3.00 200 NA
Ouachita River Union & Lincoln, LA Ouachita River Partners / Leucadia Financial 1 27.00 §50 250 -
Manchester Grant, OK Manchester Pipeline Corp. 1 15.00 250 100
Okfuskee Okfuskee, OK Unigas Corp. 1 30.00 600 200
Atkinson Gas Storage Live Oak, TX Kebo Oil / Atkinson Gas 1 28.00 400 300 ¢
Bethel Anderson, TX Bethel Gas Storage 3 3.70 500 300
Moss Biuff Phase 3 Liberty, TX CMS Energy / Market Hub Partners b/ 3 2.00 300 50
Nichols Station Plant NA Southwestern Public Service 3 3.00 300 160 ¢
Spindeltop (Sabine—Cavern 1)  Jefferson, TX Sabine Gas Transmission 3 3.50 600 240 .
Spindietop (Expansion) Jefferson, TX Centana / Panhandle Eastern 3 6.00 NA NA
Stratton Ridge Brazoria, TX MG Storage 3 7.25 250 100 .
TOTAL 195.75 6,850 2,983
ROCKY MOUNTAIN 5
Pataya Phase 1 Mohave, AZ Golden Storage / Sphinx 3 6.00 250 120 '
Pataya Phase 2 Mohave, AZ Golden Storage / Sphinx 3 6.00 250 120
Tranam Phase 1 Mohave, AZ Tran Am Energy 3 11.00 1,000 NA |
Tranam Phase 2 Mohave, AZ Tran Am Energy 3 9.00 1,000 NA
Douglas Creek Rio Blanco, CO Williams Storage Company 1 10.00 200 250 ¢
Rush Creek Weld, CO Williams Storage Co. / Piceance Natural Gas 1 3.50 120 100 -
Young Morgan, CO Colorado Interstate Gas et al. 1 5.30 200 100 &
Baker Expansion Fallon, MT Williston Basin / MDU 1 NA 40 20 a
Clay Basin Expansion Daggett, UT Questar Pipeline 1 4,30 63 NA
Elk Basin Retrofit Park, WY Williston Basin / MDU 1 5.50 27 27 &
Southwest Wyoming Uinta, UT Questar Pipeline 3 5.00 500 300 '
TOTAL 65.60 3,650 1,037 ¢
PACIFIC SOUTHWEST
Lodi San Joaquin, CA Northern California Gas Storage ¢/ 1 12.00 500 250
Putah Sink Sacramento, CA Nahama & Weagant Energy 1 2270 600 180
Ten Section Kern, CA McFarland Energy 1 25.00 500 NA
Wiid Goose Butte, CA NA 1 12.00 600 200
TOTAL 71.70 2,200 630 .
PACIFIC NORTHWEST "
Jackson Prairie Phase 1 Lewis, WA Northwest PL / WA Natural Gas / WA Water Power 2 5.00 40 20 ¢
Jackson Prairie Phase 2 Lewis, WA Northwest PL / WA Natural Gas / WA Water Power 2 5.00 40 20c¢
TOTAL 10.00 80 40 |
TOTAL US. 491.03 18,601 6,979 |

* Type: (1) depleted reservoir, (2) aquifer, (3) salt cavern.

a/ Estimated

b/ Partnership of Tejas Power, NIPSCO, New Jersey Resources, Miami Valley Leasing (Dayton Power & Light affiliate) and PSE&G.
¢/ Partnership between HNG Storage and Sofregaz.

d/ St. Clair Pipelines and Enron Gas Services Corp. also have ownership interests.

Source: U.S. Department of Energy and Foster Associates, Inc.



Schedule 4
SUMMARY OF NEW CANADIAN STORAGE PROJECTS

Working Deliver—

Gas ability
: Added Added
Company ______ Project Name Province Type* (Bcf)  (MMcfd)
Canadian Western Natural Gas _ Carbon AB 1 10.0 100
AECO C “* Pool Suffield AB 1 15.0 200 a/
Amoco Crossfield AB 1 0.0 600
Union/Enron Empress AB 2 5.0 1,000
Anderson Exploration Dunvegan AB 1 NA 70
Altai Resources Lac St. Piemre QC 1 290 NA
lransgas Melville SA 2 27 _0
TOTAL 61.7 ~— 1,970

Type = depleted field (1) or sak cavem 2

/ Adjusted to exclude expansion online at the end of 1994,

ource: Natural Resources Canada, Natural Gas Storage: A Canadian Perspective, November 1994






Schedule §

SUMMARY OF MAJOR NORTH AMERICAN MARKET HUBS **

>NG/Sabine CNG Transmission/ CNG system, interconnects with TGT,
Center Sabine Pipe Line ANR, Tennessee, TETCO, Appalachian
points, lroquois, NFGS, Transco,
Canadian supplies @ Niagara
lisburg—Leidy, Enerchange a/ CNG, Columbia Gas, NFGS,
PA Tennessee, TETCO, Transco
lational Fuel, National Fuel Proposed use of entire system,
NY & PA Gas Supply interconnects with Tennessee,
TETCO, CNG, and Columbia
ew York, NY Brooklyn Union NY Faciiities System
(Brookiyn Union, ConEd, LILCO),
links to lroquois, Tennessee, TETCO,
Transco & Algonquin; upstream to CNG
hicago, IL Enerchange a/ NIGAS system, interconnects
with ANR, Midwestern, NGPL
and Northem Natural
>lumbia Energy Columbia Gas System Columbia Gas, Columbia Gu¥
Market Center
ands Lacs/ CMS Gas Trans. & Union Gas, GLGT, ANR,
Marysvile, Mi Storage, Market Trunkline, PEPL, MichCon,
Hub Partners ¢/, Southeastern Ml Gas
$t.Clair Pipelines,
(Union Gas), Enron
Gas Services
banon, OH East Ohio Gas ANR, CNG, TETCO, TGT
PEPL, Columbia Gas
d-Continent, Western Resources Western Resources system,
Ks interconnects with ANR, CIG,
KNI, Mesa Operating, NGPL,
Northern Natural, PEPL, Wiliams
sciusko, MS Koch Gateway, Southern, TETCO
ffalo Wallow, KN Interstate ANR, Dehi, El Paso, NGPL, NorAm,
TX & OK PEPL, Red River, Transok,
TexCon/Transok, Transwestem,
Westar, Williams
ithage, TX Union Pacific Fuels EastTX Gas System/EasTrans
(East TX Gas Systems/  header with connections to
EasTrans) Delhi, Koch Gateway, Lone Star

MidCon Sonat Venture, NorAm,
Southern, Tejas Gas, Tennessee
TETCO, TGT, Amoco, Crystal, Verado,
TX Gas Gathering and Valero; separate
interconnects with Guif States, MRT,
NGPL and Texoma

Services Offered

Daily

Title

Sheet 1 of 3

Storage

Electronic Capacity Capacity

Parking Wheeling Loaning Transfer Trading _ (Beh) (Bcf)
X X X 259.0
X X x X >5.0 >5.0
X X

x
X X X x 165.0
X X X X
x X X X X 5.0
X 3.0

X X

X
b 4 X X X 0.2

X x x 1.0



Schedule 5

SUMMARY OF MAJOR NORTH AMERICAN MARKET HUBS **

WEST SOUTH CENTRAL (continuad)
Gulf Coast Star Texaco b/
Center, LA
Henry (Erath), LA Sabine Pipe Line
Houston, TX Eastex Energy
Katy, TX Western Gas
Resources
Louisiana LA Resources
Monroe, LA Matrix
Moss Bluff, TX Market Hub
Partners c/
Perryville, LA NorAm Gas
Transmission
South Texas TransTexas
Waha/Permian Vailero
Basin, TX
Waha Inter— Encina Transmission
change, TX
Waha Header, Lone Star
™
Waha/Midland,
™

Bridgeline Gas, Sabine Pipe Line (see
Henry Hub), ANR, TETCO, LA Gas
Service, LA intrastate Gas, Neches,
Tejas Gas, Winnie PL, Houston PL,
Channel! Industries, FGT

Koch Gateway, Southern, NGPL,
TGT, Transco, Trunkline,
Columbia Gu¥, Dow intrastate,
Sabine, Acadian, LA Resources,
Sea Robin, Texaco Gas Gathering

Koch Gateway, NGPL, Tennessee,
Trunkiine, with interconnects through
Enercorp (Eastex) to Houston PL @
Bammel storage, MidCon TX,

Tejas Gas, TETCO, Transco; connections
to Valero; includes Rotherwood

Tennessee, Transco, Trunkline,
Koch Gateway, NGPL, Amoco,
Dow-Tenngasco, Houston PL
Lone Star, MidCon TX, Oasis,
Tejas Gas, Bxon

LA Resources, interconnects with
Acadian, ANR, Bridgeline, Columbia Gulf
Cypress, Dow Intrastate, FGT, Sabine,
Koch Gateway, LA Gas Service,

Sea Robin, LA Intrastate Gas, NGPL,
Oxy, Southem, Stingray, Tennessee,
TETCO, TGT, Transco, Trunkline

Koch Gateway, NorAm, TGT, TETCO,
Tennessee, Southem, MRT, Trunkline,
Columbia Gul, ANR, BP Gas,
Mid-LA Gas, LA Intrastate Gas, Delhi

Channel Industries, Houston PL
MidCon TX, NGPL, Tejas Gas, TETCO,
Trunkline (proposed)

MRT, NorAm, ANR, Columbia Gulf,
Koch Gateway, Southern, TETCO,
Tennessee, TGT, Trunkline

Channe!, Houston PL, Koch Gateway,
NGPL, Tejas Gas, Tennessee, Transco,
Trunkline, Valero, with interconnects

to FGT, TETCO

El Paso, Northern Natural, Transwestern,
NGPL, Lone Star, Dehi, Westar, Oasis

Encina header with interconnects to Lone
Star, Northern Natural, Tmnswestern,
Valero/TUFCO, Westar/Meridian

Oasis PL header connects with Delhi, El
Paso, Lone Star, Mobil, NGPL, Red River,
Transwestern, TUFCO, Valero, Westar

American Ol & Gas, BP Gas, El Paso,
Northern Naturel, Oasis PL, Tmanswestemn,
Lone Star, Koch Gateway, NGPL, Seagull,
Oasis PL, Delhi, Red River, Valero

Services Offered

Daily

Sheet 2 of 3

Storage

Title  Electronic Capacity Capacity
Parking Wheeling Loaning Transfer Trading (Bch) {Bch)
X X X
X 19.0
x
X X x 08 17.0
X
X x
b 4 x X 15
X 27
X X X 12



Schedule §

SUMMARY OF MAJOR NORTH AMERICAN MARKET HUBS **

Blanco, NM

Transwestern

Rocky Mountain Wilkams Energy
Market Center/
Opal, WY

Wamsutter, WY Union Pacific

Western Market Tenneco, Questar,
Center/Muddy Entech (MT Power),
Creek, WY Union Pacific

BACIFIC

Califomia Energy Enerchange a/

Hub (Cal-Hub)/

Southern CA Gas

Pacific Gas Trans. Pacific Gas Trans./

Pacific Gas & Elec.

AECO C Hw Abeita Energy

Intra—Aberta NGX

NOVA NOVA

Union Gas Service Union Gas

NOTES: ** Other market centers include Niagara NY, Pittsbur

El Paso, Nothwest, Transwestern,
Gas Co of NM, Western Gas Supply

CiG, Kern River, Northwest

Wiliams, Union Pacific

CIG, Kern River, Northwest,
Overiand Trail, Questar
Altamont (proposed)

SOCAL system inconnects with El Paso,
El Paso, Kern River, Mojave, PG&E,
Transwestern, Southwest Gas, SDG&E

Use of entire system as line pack~
based hub

NOVA, TransCanada

Union Gas system interconnects with
TransCanada, GLGT, PEPL, MichCon

Services Offered

Sheet 3 of 3

DBaily Storage

Title  Electronic Capacity Capacity

Parking Wheeling Loaning Transfer Trading (Beh) (Bcf)

Longview/Atlanta TX, and Topock AZ.

a/ Hub operations formerly administered b

b/ The GuF Coast Star Center utiizes all of Tex
¢/ Partnership of Tejas Power, NIPSCO,

X x 0.6

X X 1.8

x 1120
x 13 66.0
X X

X x

X 300.0 120

gh PA, Tuscola I, Detroit Ml, Guymon OK, Houston Ship Channel TX,

y Hub Services, Inc. (HSI), an NGC affikate. Enerchange, developed by affiliates of NGC, NICOR,
Pacific Enerprises and National Fuel Gas, succeeds and expands services previously offered by HS!.
aco’s LA facilities, including 4 processing plants, Sorrento storage, and over 50 pipeline interconnects.

New Jersey Resources, Miami Valley Leasing (Dayton Power & Light affiiate) and PSE&G.

30URCES: FERC, Office of Economic Policy importance of Market Centers, August 21, 1991

Coopers & Lybrand LLP, as cited in Qi & Gas Journal, September 5, 1994
Naturai Gas Intelligence, May 9, 1994 and other issues

ing, citing FERC’s 8/21/91 study

Gas Daily's Guide to Price Hed
Foster Natural Gas Report, various issues

various issues
"Hubs and Centers.” Affred L Parker,
i vanous issues

Qil & Gas Joumal, various issues

various issues

Fortnightly, May 15, 1994, citing Terzic Report, May 24, 1993






