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Storage Overview

Underground natural gas storage provides pipelines, local
distribution companies, producers, and pipeline shippers with an
inventory management tool, seasonal supply backup, and access
to natural gas needed to avoid imbalances between receipts and
deliveries on a pipeline network.

There are three principal types of underground storage sites used
in the United States today. They are:

v depleted natural gas or oil fields

v aquifers

v salt caverns
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Figure 1. Types of Underground Natural Gas Storage Facilities
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Storage Overview (cont.)

In a few cases mine caverns have been used. Most underground
storage facilities, 81 percent at the beginning of 2007, were
created from reservoirs located in depleted natural gas productio
fields that were relatively easy to convert to storage service, and
that were often close to consumption centers and existing natural
gas pipeline systems.

Storage

In some regions, such as the Midwestern United States, suitable
natural aquifers have also been converted for use as natural gas
storage facilities. An aquifer is usable for natural gas storage if
the water-bearing sedimentary rock formation is overlaid with an
impermeable cap rock. While the geology of aquifers is similar to
that of depleted production fields, their use in gas storage
usually requires more base (cushion) gas and greater

monitoring of withdrawal and injection performance.




Storage (cont.)

Since the 1980s, the number of salt cavern storage sites
developed in the United States has grown steadily, principally
because of its unique capabilities and high cycling rate
(inventory turnover). The large majority of salt cavern storage
facilities have been developed in salt dome formations located
in the Gulf Coast States. Salt caverns leached from bedded
salt formations in Northeastern, Midwestern, and Western
States have also been developed but the number has been
limited due to a lack of suitable geology. Cavern construction
is more costly than depleted field conversions when
measured on the basis of dollars per thousand cubic feet of
working gas capacity, but the ability to perform several
withdrawal and injection cycles each year reduces the per-unit
cost of each thousand cubic feet of gas injected and
withdrawn.

Storage (cont.)

ortheast Region
The States of Pennsylvania and New York are the key transit areas for gas
deliveries within the region and include the major service territories of Dominion
Transmission Company and Columbia Gas Transmission Company systems.
These States, along with West Virginia, also have the largest underground
storage capacity in the region. Storage is essential as a supply backup and for
balancing gas supplies on the pipelines operating in the region. More pipeline
capacity exits these States than enters, reflecting their storage capability as a
seasonal supply source for the States to the north and east.

The largest storage operators in the Northeast are also three of the largest
pipeline companies in the region. Columbia Gas Transmission Company
operates 29 storage facilities (out of 107 within the region), with a working gas
storage capacity of 140 Bcf (out of a total 767 Bcf). Although Dominion
Transmission Company operates only 14, its facilities have the largest amount
of working gas capacity in the region, 409 Bcf. National Fuel Gas Supply
Company operates the largest number of storage facilities in the region, 31, but
its storage fields are only capable of storing up to 114 Bcf of working gas.

) Storage (cont.)
Northeast U.S. Storage Capacity . -
The Future of Natural Gas Storage is Here, as Dominion Announces Storage
Factory Project
Tt Combines new salt-cavern storage with depleted reservoir storage
b B Adds up to 50 Bcf to Dominion’s storage capacity
0;»: D:-;r Will eventually result in 75-100 new jobs
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"Open Access" to Storage Capacity (cont.)

oday, in addition to the interstate storage sites, many storage facilities
owned/operated by large LDCs, intrastate pipelines, and independent operators
also operate on an open-access basis, especially those sites affiliated with natural
gas market centers. Open access has allowed storage to be used other than

"Open Access" to Storage Capacity

Prior to 1994, interstate pipeline companies, which are subject to the
jurisdiction of the FERC, owned all of the gas flowing through their
systems, including gas held in storage, and had exclusive control over
the capacity and utilization of their storage facilities. With the
implementation of FERC Order 636, jurisdictional pipeline companies

were required to operate their storage facilities on an open-access
basis. That is, the major portion of working gas capacity (beyond what
may be reserved by the pipeline/operator to maintain system integrity
and for load balancing) at each site must be made available for lease
to third parties on a nondiscriminatory basis.

simply as backup inventory or a supplemental seasonal supply source. For
example, marketers and other third parties may move gas into and out of storage
subject to the operational capabilities of the site or the tariff limitations) as change:
n price levels present arbitrage opportunities. Further, storage is used in
onjunction with various financial instruments (e.qg. futures and options contracts,
swaps, etc.) in ever more creative and complex ways in an attempt to profit from
arket conditions. Reflecting this change in focus within the natural gas storage
industry during recent years, the largest growth in daily withdrawal capability has
been from high deliverability storage sites, which include salt cavern storage
eservoirs as well as some depleted oil or gas reservoirs. These facilities can cycle
heir inventories-i.e., completely withdraw and refill working gas (or vice versa)-
ore rapidly than can other types of storage, a feature more suitable to the flexible
operational needs of today's storage users. Since 1993, daily withdrawal capability
from high deliverability salt cavern storage facilities has
grown significantly. Nevertheless, conventional storage
facilities continue to be very important to the industry
as well.



Storage Pennsylvania

Several western Pennsylvania natural gas utilities own storage
fields or lease capacity in storage fields

Eastern Pennsylvania gas utilities contract with interstate
pipelines for storage capacity.

No Pennsylvania PUC licensing procedures for storage fields
Regulated by FERC

Unbundled storage facilities from distribution facilities in the
year 2000

Storage is now a cost component in the cost of gas surcharge

Regulation - Statute

1302. Tariffs; filing and inspection. Under such regulations as
he commission may prescribe, every public utility shall file with the
ommission, within such time and in such form as the commission

ay designate, tariffs showing all rates established by it and
ollected or enforced, or to be collected or enforced, within the
urisdiction of the commission. The tariffs of any public utility also

subject to the jurisdiction of a Federal regulatory body shall
orrespond, so far as practicable, to the form of those prescribed b
such Federal regulatory body. Every public utility shall keep copies
of such tariffs open to public inspection under such rules and
egulations as the commission may prescribe. One copy of any rate
iling shall be made available, at a convenient location and for a

reasonable length of time within each of

the utilities' service areas, for inspection

and study by customers, upon request to

the utility.

THE PEOPLES HATURAL GAS COMPANY SUPPLEMENT NO. 19 TO GAS PA-PUC NO, 43
dibla NION PEOPLESA

FIRST REVISED PAGE NO, 53
CANCELING ORIGINAL
RATE S5T-5W
STORAGE SERVICE - SCHEDULED WITHDRAWA,
AVAILADILITY.
Storage sence it vailatis 1 unciar -
[
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@y e B, Tt el b s average and on monthly ot
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& ¥ i e s follows:
Agit 2 parcent of average manthly uage
May 18 pcant of avensge monthly usage
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October, 15 percant of avarage monthly usage

& The retepaysr must withdraw ol gas in shorsge undee late ST-SIW Suring & consscutive Iour-month pericd. begineing
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Pennsylvania Storage

* Storage usage and contracts reviewed by the Commission
annually

* Commission policy for least cost supplies supports the use of
storage facilities to reduce the cost of gas

* Requirement for least cost procurement

Pennsylvania Storage

* Pennsylvania gas utility storage tariffs based upon cost of
service

* i.e. cost based per customer classification (commercial,
industrial, residential)

* Reviewed annually in Gas Cost proceedings

THE PEOPLES NATURAL GAS COMPANY SUPPLEMENT NO. 37 TO GAS PA—PUC NO. 43
d/bfa DOMINION PEOPLES SECOND REVISED PAGE NO. 57
CANCELING FIRST REVISED PAGE NO. 57

RATE ST
STORAGE SERVICE
AVAILABILITY ©)

Storage/balancing service is available to under the following

a. Rate ST is available for overdeliveries in excess of 3.5 percent, subject to 8 maximum volume fimitation in
storage at any one time, that wifl be based on the ratepayer’s average monthly usage and on monthly
volumetrlc Injection evels set forth beiow.

b, Monthly imitations on scheduled injection levels into storage are as follows:

April - 2 percent of average monthly usage

May - 15 percent of average monthly usage
June-September - 20 percent of average monthly usags
October - 15 percent of average monthly usage

¢ Withdrawals from storage shall be limited to a maximum daily amount equal to 1/44 of the ratepayer's
maximum volume limitation

. Storage of gas by a transportation ratepayer other than described in (A) and (B) above will be at the
Company's sole discretion




THE PEOPLES HATURAL GAS COMPANY SUPPLEMENT NO. 18 TO GAS PA—PUC NO. 43
d/bis DOMINION PEOPLES FIRST REVISED PAGE NO. 58
CANCELING ORIGINAL REVISED PAGE NO. 50

RATE 5T
STORAGE CHARQE

3 00532 per Mol at the time of delivery into storage (njection fee)
$ 0.0532 per Mcf at the time of withdrawal from storage (withdrawal
3 DE2BG  per Mol fee assessed on the maximum mmlm-‘mw&-rwtmb«}

“The rate for delivery into storage will mlnlhmhnmuﬂlnmuw is made or (b) the
Company grants a requast for sicrage. Tha rate for storage of Gis (storage |ovel fes) will also be assessed at that time
mmmwwuumxmmw lowel aftaned in & storage year (Apnl 1 through March 31) and will be
rually o0 Apeil 1. Tha rate for delivery of gas from storage will be aasessed in the month the gas s
i, AL th B of wihdemaral, e apelicabls ansponation e from GS.T or Flate T wil alsd be assesssd

LATE-PAYMENT CHARGE

A lats-payment charge of 2.00 percent per month for industrial and NGOG ratepayers and 1.50 parcent per manth for
commarcial no-vmmlbewmiud-lumaonukummmmmllbrlhqdwdﬂtmmmw A late-

payment charge of 1.50 parcent per month for residential b e for fail Pull withiin
o s e tha duse ke sherwn 5 e Bl This chage i 16 ba Calculited on (he cvsrdue particn of the b, axcluding
any unpaid lote-payment

SURCHARGES

Al apphcabie riders to this tarif,
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RULES AND DELIVERY TERMS
Delveries Iro and From Sienaos

Deliverias to the Company i f the 3.5 banking
requests otherwise by the 251h of the month. I the

mmgeunmu-e ratepayer

on injection lovels
may purchase these volumes under the. Wymmmmmw1aumGSTum 13 of Rate T.

The Company shell wildravw the gas from stocage to mest the ratepayer’s
accerdance

nesds in excess of gas advanced in

ratepayers
terms of Rates GS-T or T, wb-hmmﬁsiquwnmzunmmmm [}
the ratepayer wil

be subject to the.

Reguest for storage under availabilty provision (d) above must be made by Wmmdlmmh The Company will
the receipt

notifty the ratepayer of Gooeplance of rejecticn of this requost within fravely days of

ISSUED: January 31, 2003

request.

EFFECTIVE: April 11, 2003
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