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ABSTRACT

The Department of Defense (DoD) is the largest user of energy in the nation. DoD
utilizes the Defense Energy Support Center (DESC) to procure a large portion of its

natural gas.

In this study it will be determined if the current buying approach utilized by
DESC or an alternative approach present a better method to reduce the pricing risks
associated with market timing and volatility.

In order to determine how market timing and volatility affect purchasing,
historical data for actual monthly prices of the current program and data from market
pricing indices for a statistical model were analyzed. The data for the current model and
the statistical model were compared using averages prices and standard deviation to

determine which model provided better overall results.

The analysis proved that by entering the market to purchase natural gas more
frequently and using firm fixed price contracts results in an overall lower average price

with less variability than using the current method of purchasing.

This study recommends that DESC consider a pilot program, beginning in the
northeast region, where the current purchasing model produces the most volatility in
pricing, to develop a procurement program which will support stabilized pricing for its
DoD customers.
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Avrbitrage:

Basis:

Burnertip:

Citygate:

Deregulation:

DEFINITIONS

Buying a futures month on one exchange and selling the same month on
another Exchange by buying both sides involving the same commodity.

The transportation charge associated with moving natural gas throughout
the country. Commonly based on the “wholesale” price of natural gas in
Henry Hub, Louisiana. (Pace X)

The point where gas is consumed.

The point at which gas is received into the LDC distribution system

The process of decreasing or eliminating government regulatory control
over industries and allowing competitive forces to drive the market.

Forward Pricing: Negotiating a price with the supplier based on the NYMEX price plus

or minus the difference in gas value, between the wholesale market where

the supplier intends to take ownership of the gas, and the Henry Hub in
Louisiana where the NYMEX contract is traded. (See | pg 5)

Futures Contract: A supply contract between a buyer and seller whereby the buyer is

obligated to take delivery and the seller is obligated to provide delivery
of a fixed amount of commodity at a predetermined price and location.

Gathering System: A system of small pipelines that collects gas from individual wells for

Hub:

Line Item:

delivery to a mainline system.

A physical location where multiple pipelines interconnect and where
buyers and sellers can make transactions

The four digit basic numbering scheme associated with each installation in
the schedule

XV



Mainline System: A gas pipeline normally operating at pressures greater than 60 pounds
per square inch, transporting gas from other mainline lines or gathering
systems to lower pressure distribution and local transmission systems.
Also known as a transmission line or backbone system.

Market-based or index pricing: An offer for natural gas at a price that is tied to one or
more natural gas market benchmarks or indicators. Some of these are
Natural Gas Intelligence, Gas Daily and NYMEX. This type of pricing
generally fluctuates and follows the current market price of gas over the
life of the contract. (Glossary of Terms Nicor Inc.)

Market Center: A physical location where buyers and sellers make transactions (this may
or may not also be a hub)

Marketer: An entity that buys and sells gas and arranges for its transportation for
parties to whom it sells gas.

Producer: An entity that operates wells to bring gas that from reservoirs into the
gathering system.

Spot Market: The short-term market for natural gas.

Swing Provision: During the month of delivery the Government may under or
overconsume the quantity specified in its order by 10 percent. The
contract price applys to all quantities consumed within the allowed 10
percent variation of the monthly order.

Well: The hole drilled into the earth’s surface to produce natural gas.

Wellhead: The point where gas is pumped from the reservoir and enters the gathering

system.
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l. COMPARISON OF THE PRICE AND VOLATILITY OF CURRENT AND
ALTERNATIVE MODELS FOR THE ACQUISITION OF DIRECT
SUPPLY NATURAL GAS FOR THE DEPARTMENT OF DEFENSE

A. INTRODUCTION

The Department of Defense (DoD) is the largest user of energy in the nation
consuming nearly three-quarters of the energy used by the Federal Government according
to the U.S. Energy Information Administration (EIA). It is, therefore, in the
Government’s best interest to find the best way to manage its energy procurement
programs. Defense Energy Support Center (DESC) is DoD’s primary procurer of natural
gas. The Natural Gas Competitive Procurement Program (NGCPP) seeks to obtain a cost-
effective supply of natural gas for DoD installations while maintaining supply reliability.
The term DoD installations refers to all Army, Navy/Marine Corps and Air Force military

bases located in the United States and will hereafter be referred to as “installations”.

Since the Program was established in 1990 the market has continued to evolve
and DESC recognizes the need to find innovative ways to engage the commercial
marketplace in its procurement program to capture the changes in technology and market
structure. Commercial private sector procurement practices adapt to the ever changing
energy market and its technological innovations while the DESC Program has been

slower to make changes since its inception.

Structuring DESC’s procurement program requires recognition of the changes
that deregulation have brought to the marketplace. DESC has three problems to deal with
in buying natural gas. They are---

o how to structure the best supply arrangements to match energy needs
in the most economic fashion,

. how to achieve the best bid for lowest cost supply at any given time and,;

. how to choose the best timing of procurement commitments so as to

mitigate risk and assure attractive average prices.
DESC, in the past, has focused on the second issue (the best bid), because the first

and third (structure and market timing) require a new paradigm for DoD and an enterprise



approach to energy management rather than just meeting individual installation
procurement objectives. This thesis will demonstrate how alternative procedures and

strategies can overcome the issues of structure and market timing.

Currently, DESC is under contract with 31 marketers of the more than 2601
existing in the industry as of the year 2000 who provide direct supply natural gas to 2102
installations/and or Federal Civilian buildings in the natural gas program. It is DESC’s
goal to provide contracting opportunities that encourage competition yet mitigate the
price risk associated with the volatility in the marketplace in order to provide natural gas
to DoD and Federal Civilian Agencies through the use of DESC’s Natural Gas
Competitive Procurement Program.

B. RESEARCH OBJECTIVE

DESC commissioned a study to determine strategies for the procurement of

natural gas and electricity in 2001.3 This study proposed an approach utilizing a

“diversified portfolio” and stabilized pricing to meet the “...aggregated DoD

requirements...” in predetermined areas or geographic regions. The objective of this
thesis is to test if this diversified portfolio approach does offer installations a practical
solution to reduce price volatility to meet the needs of DoD for it’s Natural Gas
Competitive Procurement Program.

C. RESEARCH QUESTION

1. Primary Research Question

Will the use of a price diversification program mitigate price volatility in the
DESC Natural Gas Procurement Program?

2. Secondary Research Questions

e Do purchasing long term contracts via a monthly index support DoD’s
goals to reduce energy costs?

1 Based on Energy Information Administration data for the year 2000.
2 Program data from current contract databases for the Installation Energy Program at DESC.

3 U.S. Department of Defense, Defense Logistics Agency, Defense Energy Support Center, Under
Purchase Order No. SP0600-00-D-5017, Delivery Order No. 0013, Alternative Electricity and Natural Gas
Procurement Strategies For U.S. Department of Defense Installations by Exeter Associates, Inc. pp. 1-28,
July 2001
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e What is the current methodology for purchasing natural gas used by
private industry for commercial and industrial customers?

e How can public sector purchasing programs capitalize on private sector
best practices?

D. ORGANIZATION
This thesis will include:

o A review of past and current Government procurements of DSNG

. An examination of DESC’s current DSNG purchasing strategies

. An examination of commercial purchasing strategies

o Development of models to compare the current strategies to an alternative

price mitigation model
. Conclusions and recommendations
Chapter 11 - BACKGROUND discusses current commercial market structure of
natural gas markets. This chapter concludes by discussing how private industry structures
supply arrangements, secures best price and timing of procurement commitments to

mitigate risk and assure attractive average pricing.

Chapter Il - DESC PROCUREMENT PROGRAM discusses the current DESC
natural gas procurement program strategies, some of the constraints faced by public
sector contracting and the state of the current program.

Chapter 1V — DIVERSIFIED PORTFOLIO MODEL examines the diversified
portfolio model and enterprise approach to energy management with emphasis on the

constraints and objectives of this model.

Chapter V — METHODOLOGY this chapter creates models to test the attributes
of the diversified portfolio model on five years of historical data from the DESC natural

gas program. Assumptions made to implement the model will be identified.

Chapter VI — RESULTS this chapter will analyze the data from the two models
and prove or disprove its viability for DESC.



Chapter VII — CONCLUSIONS analyzes the steps necessary to incorporate the
diversified portfolio approach into DESC’s natural gas purchase procedures and discusses
the potential impacts to DESC, the Customers and the Marketers. Research questions are
answered and conclusions are summarized.

E. METHODOLOGY
This thesis research will include the following steps:

. Conduct a comprehensive literature search of Government reports and
studies, magazine articles; Internet based materials and other library
information resources.

. Review the DESC, Ft. Belvoir, VA procedures for purchasing natural gas

. Prepare models of current and proposed procurement procedure based on
historical data

After compiling all data, it will be analyzed comparing the average prices and the
standard deviation between the prices in each model to determine if either program will
better avoid cost and produce a more stable price to the DoD for the purchase of natural
gas.

F. EXPECTED BENEFITS OF THIS THESIS

This thesis will primarily benefit the DoD by determining if the price
diversification model can be implemented and how an enterprise approach for DoD
energy management supports viable options to purchase direct supply natural gas. The
specific benefits will be the recommended implementation of a program that successfully
mitigates price risk over the duration of the contracts “...without need for government
procurement personnel to speculate as to when future gas procurement prices might be

different from, and advantageous to, currently revealed future revealed market prices.” 4.

This will enable DESC leadership to make strategic recommendations to the
leadership of the Department of Defense Agencies on whether or not to pursue the

diversified model approach and stabilized pricing as an alternative in its program.

4 U.S. Department of Defense, Defense Logistics Agency, Defense Energy Support Center, Under
Purchase Order No. SP0600-00-D-5017, Delivery Order No. 0013, Alternative Electricity and Natural Gas
Procurement Strategies For U.S. Department of Defense Installations by Exeter Associates, Inc. page 21,
July 2001
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II. BACKGROUND

A. INTRODUCTION

This background chapter begins with a review of natural gas marketing and its
distribution channel. DESC’s program and identification of the constraints, which affect
the program, will be discussed. The chapter concludes with a description of the current
practices in the private sector.
B. NATURAL GAS MARKETING

Natural gas marketing can be defined as the sales and distribution of natural gas.
In even looser terms, marketing can be referred to as the process of coordinating, at
various levels, the business of bringing natural gas from the wellhead to end-users. The
role of natural gas marketers includes some vertical integration and is therefore quite
complex, and does not fit exactly into any one spot in the natural gas supply chain.
Marketers may be affiliates of producers, pipelines, and local utilities, or may be separate
business entities unaffiliated with any other players in the natural gas industry. Marketers,
in whatever form, find buyers for natural gas, ensure secure supplies of natural gas in the
market, and provide a pathway for natural gas to reach the end-user. It is natural gas
marketers that ensure a transparent market exists for natural gas. Marketing natural gas
can include all of the intermediate steps that a particular purchase requires; including
arranging transportation, storage, accounting, and basically any other step required to
facilitate the sale of natural gas.5

1. Natural Gas Distribution Channel

Marketers are primarily concerned with selling natural gas, either to resellers
(other marketers and distribution companies), or end users. On average, most natural gas
can have three to four separate owners (Figure 1) before it actually reaches the end-user.
In addition to the buying and selling of natural gas, marketer’s use their expertise in
financial instruments and markets to both reduce their exposure to risks inherent to

commodities, and earn money through speculating as to future market movements.

5 Natural Gas.org, Marketing, online at www.haturalgas.org/naturalgas/marketing.asp, accessed
January 14, 2003

5
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Figure 1. Competitive Delivery Chain

Participants in the Delivery Chain

Upstream Production: Producers, gas processors, gathering pipelines

Midstream Transmission: Interstate pipelines, marketers, financial houses
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Downstream Distribution:  Intrastate pipelines, LDC's

Enerdynamics LLC, copyrighted 2002, Gas Business Understanding

2. Natural Gas as a Commodity

Natural gas is sold as a commodity, much like pork bellies, corn, copper, and oil.
The basic characteristic of a commodity is that it is essentially the same product no
matter where it is located. Natural gas, after processing, fits this description. Commodity
markets are essentially volatile; meaning the price of commodities can change often and
at times drastically. Natural gas is no exception; in fact, it is one of the most volatile

commaodities currently on the market. Figure 2 shows typical components in the price.
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Energynamics LLC, copyrighted 2002, all rights reserved
Figure 2. Natural Gas Value Chain

3. Pricing Natural Gas

The price of natural gas is set by market forces; the buying and selling of the
commodity by market players, based on supply and demand, determines the average price
of natural gas. There are two distinct markets for natural gas: the spot market, and the
futures market. Essentially, the spot market is the daily market, where natural gas is
bought and sold ‘right now’. To get the price of natural gas on a specific day, it is the
spot market price that is most informative. The futures market consists of buying and
selling natural gas under contract at least one month, and up to 36 months, in advance.
For example, under a simplified futures contract, one could enter into an agreement
today, for delivery of the physical gas in two months time. Natural gas futures are traded
on the New York Mercantile Exchange (NYMEX). Futures contracts are only one of an
increasing number of derivatives contracts used in commodities markets, and can be quite

complex and require a high level of knowledge and experience to understand.



4. Market Trading Centers

Natural gas is priced and traded at different locations throughout the country.
Figure 3 identifies Natural Gas Centers across the United States. These locations, referred
to as “market hubs’, exist across the country and are located at the intersection of major
pipeline systems. There are over 30 major market hubs in the U.S. The principle market
hub is known as the Henry Hub, located in Louisiana. The futures contracts that are
traded on the NYMEX are Henry Hub contracts, meaning they reflect the price of natural
gas for physical delivery at this hub. The price at which natural gas trades differs across
the major hubs, depending on the supply and demand for natural gas at that particular
point. The difference between the Henry Hub price and another hub is called the
locational differential or also commonly called the ‘basis’. In addition to market hubs,
other major pricing locations include ‘citygates’. Citygates are the locations at which
distribution companies receive gas from a pipeline. Citygates at major metropolitan
centers can offer another point at which natural gas is priced.

Figura 1. Matural Gas Centers/Hubs in Relation to Preduction Basins and Major Flow Comdors
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C. COMMERCIAL PRACTICES

Commercial and industrial firms doing business in the private sector know that
developing good procurement strategies for managing price fluctuations and risk is
tantamount to success in saving energy dollars for their corporations. According to the E
Source Industrial Service, a division of Platts retail and consulting arm, reporting in its
“Gas Procurement Strategies for Volatile Times” study “...before 2000, energy end users
seldom considered hedging practices as a means of protecting themselves against natural
gas price volatility. “ 6

Industry realized after the dramatic price spikes in the winter heating seasons of
the last few years that buying on the spot market left them exposed to extreme volatility
in pricing. Companies that relied on national suppliers like Enron found themselves
searching for other options in the wake of this energy giant’s collapse. Some of the
outcomes that they began to explore included reducing exposure to higher prices by
reducing the overall volatility of price fluctuations. Instead of purchasing locally, large
chains like McDonalds and Staples and others began strategizing nationally and buying
locally. They learned that there were good reasons for developing a centralized, national
strategy for gas procurement. Additionally, companies such as Johnson & Johnson
learned that choosing a single supplier for all their facilities nationwide turned out to be a
poor idea, especially since that supplier was Enron. Jon Engers of KTM said, “We
recommend that end users do their hedging on a corporate level but arrange that physical
delivery (through supply and delivery contracts) on a local level.”” A Wall Street Journal
article 8 quoted Mr. Hernandez of PPG Industries, Inc. stating, “A change in natural-gas
costs of $1 per million British thermal units equals a pretax-cost change of $60 million.”
When Mr. Hernandez went on to say that hedging had helped his company, it can be

inferred that he meant that they were looking at options and opportunities to reduce some

6 Platts, Volatility and risk management strategize nationally, buy locally, US Natural Gas Guide, Gas
Procurement strategies for volatile times, online: www.platts.com/features/usgasguide/gasprocrement.shtml
accessed November 13, 2002

7 Ibid, pg. 2

8 Tom Locke, “PPG is Upbeat Despite Outlook For Auto Makers’ inventory Cuts,” Wall Street
Journal, online:
www.progquest.umi.com/pqdweb?TS=1051815956&RQT=309&CC=2&Dtp=1&Did=0000... accessed
May 1, 2003
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of this volatility in cost. Companies, like the ones mentioned above, are using a variety of
risk reduction methodologies for price risk management. “As the shakeout continues in
the U.S. wholesale energy marketing business...a dozen or so dominant companies are
likely to emerge...set apart by sophisticated risk management systems, large and diverse
portfolios of products and services, highly skilled marketing teams, and energy
production assets...”

9 Enerdynamics LLC, “Gas Business Understanding, basic level”, presentation 2002 page 66.
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I11. DESC’s NATURAL GAS PROGRAM

A. INTRODUCTION

Defense Energy Program Policy Memorandum (DEPPM) 91-1, issued October
17, 1990 assigned the mission of centralized acquisition of direct supply natural gas to
Defense Logistics Agency (DLA), with DESC serving as the implementing agent. The
follow-on memorandum, DEPPM 93-1, issued January 12, 1993, provides the most
current operating procedures, guidelines, and management responsibilities for
participants in DoD’s direct supply natural gas program. Title VIII of the Federal
Acquisition Streamlining Act of 1994 (Public Law 103-355) established acquisition
policies *“...more closely resembling those of the commercial marketplace and

encouraging the acquisition of commercial items...” (FAR Part 12.000).

The mission of the DESC natural gas program, when established, was to provide
quality service and support, lower installation’s energy costs by saving money while
maintaining supply reliability and providing for competitive procurements as mandated
by the Competition in Contracting Act (CICA). The method adopted achieved the
mission by aggregating geographic demand and managing supply, procurement, and
transportation for natural gas customers.

B. RESPONSIBILITIES

In response to the DoD mandate for the acquisition of direct supply natural gas
DESC is responsible for the consolidation of the installations’ natural gas requirements as
they are submitted by the Services.

1. Constraints

The FAR, DFAR and other agency level regulations put constraints on the
strategies that DESC is able to employ in order to complete the mission and satisfy
customer requirements for the supply of natural gas. Some of these constraints limit
DESC’s ability to utilize the best practices of the commercial marketplace when
procuring natural gas contracts for the DoD. Consequently private-sector firm strategies,
based on profits and return on investments, do not always mirror the public sectors
strategies for competitive acquisitions.
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a. Contract Duration

Government regulations and policies significantly constrain DESC by
affecting the duration of contracts. The FAR limits DESC from entering into supply
contracts for longer than 5 years. In private industry, 10-year contracts are entered into
which result in lower average prices for the commaodity.

b. Contract Funding

There is a lot of risk associated with the volatility of the price of natural
gas for installations. They budget in their operations and maintenance funds for the
commodities on the government’s fiscal year (Oct — Sept). When prices vary, as they
have in the last few winter seasons, and as they did during the Enron crisis, the Services
and installations must find ways to reallocate funds from other programs to pay their
energy bills. The crisis in California in the year 2000 required all of the services to rob
Peter to pay Paul so to speak. The Marine Corps, with several bases in California, had to
put some major military construction projects at various other locations nationwide on
hold in order to pay for their utility obligations. | remember discussions in the
contracting office | worked in at Quantico Marine Corps Base by the Public Works
Officer and the Comptroller at that time about some of the Military Construction Projects
I was working on being delayed in order to pay the utility bills at Marine Corps facilities
in California. Additionally, several monthly invoice payments to marketers were not
made on time as installations scrambled to find the funds to pay the bills.

C. Why Installations Choose Not To Utilize the DESC Program

The Services (Army, Navy/Marines, and Air Force) each have differing
motivations when procuring natural gas for their installations. The Army, utilizing a
consultant (Booz Allen), developed strategies to reduce some of their price volatility over
this past years winter months. In coordination with the DESC’s contracting office,
negotiations were held with current marketers for several installations resulting in
conversion of limited volumes of gas purchased for a firm fixed price rather than at the
market index price. The same opportunities were offered to many other installations in a

call letter10 sent out by DESC but many did not choose to perform any price risk

10 Email dated May 5, 2003 from Director, Installation Energy Mr. Jacob Moser, DESC subject:
Notice to Nat Gas Customers, sent to all installations i£12the DESC natural gas program.



mitigation for their installations and instead purchased gas at market price. Installations
choose not to convert some of their volumes to fixed-price for a variety of reasons. DESC
has found that in some cases that the personnel at the installation do not understand the
benefits of fixing a portion of their load and see it as a risk they would have to explain to
their superiors if prices fall below the locked-in amount. Others do not want to deal with
the administrative burden of determining quantities and lock-in prices and in many cases
do not have the decision making authority to negotiate or set the terms of a conversion
action. Some installations have the ability to alternate fuels, they have a secondary
source, and in most instances they have the ability to switch to fuel oil or coal. This
ability to switch is good for the individual installation in the short run but overall for DoD
it is not always the most economical choice for energy use and cost savings. Fuel oil is
purchased at a standard price established by DESC, if the price that was established in
one year does not cover the cost of the actual commodity then the next year’s standard
price will reflect that difference. In the long run, staying with the price of the natural gas

could potentially have been more cost effective than switching.

DoD has instructions, which mandate that Services utilize the DESC
Program for the procurement of direct supply natural gas but there are exceptions, which
permit the Services not to utilize the program (DEPPM 93-1). The exceptions include

conditions when:

. an award is uneconomical when compared to the utility

. the local distribution company (LDC) does not provide transportation
from the citygate to the end use customer

. ongoing or pending legal or regulatory action adversely impacts
participation in the program

. the installation is impacted by base realignment and closure actions

. existing contractual arrangements with the LDC or with existing multi-

year direct supply natural gas suppliers offer better prices or have
termination liabilities exceeding DESC direct supply contract cost
benefits.
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d. No Centralized Procurement Approach

DESC accommodates Services’ individual requests for the purchase of
natural gas. Individual vice aggregated requirements are not always the most
economically advantageous when viewed holistically. Separate contracts by Service,
stem from the Services not looking to other Services that are located in the same
region/area to combine their demand in attempts to obtain better pricing than could be
gained individually. Similar to the Services desire not to aggregate demand across
Service lines is the perception that aggregating demand will lead to cross-subsidization.
Installations with high demand/usage for natural gas are less likely to partner with
installations that have smaller usage amounts because the larger installations most likely
will not realize the cost savings that the smaller installations will realize. So, larger
installations have a perception that aggregating demand with smaller installations in the
region is of no benefit. This limits the ability of smaller installations, and to some extent
the larger installations, to bundle demand to obtain better pricing.

e. Voluntary Program

The last constraint to the Natural Gas Program is that DoD installations
are not required to participate in the program. The decision of whether to participate or
not is currently up to the individual installations thus the installations join the program
based on whether they think that will obtain better pricing in the program or not. For
DESC, this causes variability in demand from year to year within the regions that DESC
has identified. This variability limits DESC from negotiating long-term contracts. If there
were a mandate for all DoD installations to participate in the program, there would be a
more stable demand from year to year and DESC could pursue longer-term contracts,
which almost invariably lead to better pricing.

2. Limited Supplier Interest
DESC surveyed suppliers which were in the program in March and April 2003

resulting in a laundry list of reasons for a lack of interest in offering on government

contracts. The first reason suppliers 11 gave for their lack of interest was the type of

11 Summary responses were provided by the following: WGES-Mr. Kevin Anderson, CNE-Mr. Kevin
Carey, Hess-Mr. David Walters, Bollinger-Ms. Meg Brundson, GasMark-Mr. Al Paulsa and MXEnergy-
Mr. Bob Blake
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contract DESC utilizes for its commodity purchases. DESC issues Requirements type
contracts which in part state a maximum estimated quantity to potentially be ordered over
the term of the contract when and if needed. Essentially, if the government did not want
to order any commodity they are not obliged to do so but if they do order they are
required to purchase only from the supplier under contract. This practice makes it
impossible to hedge basis and causes many small suppliers to refrain from competing.
Estimates of the risk premium imbedded in suppliers bids range from 5-15 cents. One
supplier stated their experience with DESC gave them a competitive advantage in
hedging this risk. The uncertainty of potentially zero monthly orders creates a barrier to
competition. Suppliers use North American Energy Standards Board (NAESB) standard
commercial contracts with addendu