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Mr. Chairman and delegates to the Energy
Resourre Conference cof the University of
Kentucky. I would like to extend my appre-
ciation for this opportunity to address this
meeting on a subject of mutuwal interest, the
energy situation in the United States. The
views that I will present here today will be
my own and not necessarily reflect offiecial
federal power commissien pelicy, although
there is no substantial divergence.

It is neo secret that this nation is
facing a serious energy shortage - and that
the shertage of natural gas is the most
immediate and acute aspect of the overall
shortage. The Federal Power Commisgion and
other federal agencies are encouraging the
gas industry's efforts to improve the supply
situation, but hope for future relief of the
supply-demand imbalance must also come from
efforts by the consumers of natural gas to
improve the efficiency of their energy utili-
zation.

The nation's proved natural gas reserve
inventory for the lower 48 states has been
shrinking for the past [our years. Major
pipeline companies and distributors in all
parts of the country have been refusing re-
guests for gas for many new customers. This
is & new situation - the =nd of natural gas
industry growth uninhibited by supply con-
sideratiens, In recent years a new major
factor has emerged which contributes to the
 supply-demané imbalance - a strong demand
for natural gas as a subatitute for sulphur
laden oil and coal as a part of the national
clean air effort. :

buring the long pericd of uninterrupted
" gas growth there was one important, but
lJittle noticed, statistic: Production of
natural gas was increasing at a much fastar
pace than additions were being made teo re-
SOYVes.

As a result, the ratio of reserves to
proaduction slid from 32.6 in 1946 to 11.3 by
year-end 1971. In 1968, for the first time
in our history, reserve additions in the
lower 48 states fell short of production.
This short-fall increased from 7.3 triliion
cubic feet in 1968 to 12.3 in 1969, 10.7 in
1970, and 12.5 trillien cubic feet in 1871,
Ccurrently, proved resarves in the lower 4%
states have dropped from 289.3 trillion cubic
feet in 1967 to 247.4 in 1971, and these
reserves are committed te existing customers.

There has been a steady decline in drill-
ing for both oil and gas since the mid 1950's.
But this reduced drilling effort has been
only a part of the p;nblem. In addition,

there has been a noticeable drop in gas re-
serve additions per foot drilled.

While it is difficult to relate drilling
statistiecs to the search for new gas re-

serves, we do know that the decline in gas
reserves in recent years has been paralleled
by a decline in crude oil reserves. Further-
more, we must rccognize that the level of the
exploration effort is responsive to many
factors other than the ceiling prices which
the Federal Tower Commission allows on natural
gas produced from domestic wells. These
other factors include the availability of
promising drilling prospects: Improvement ocf
technology for exploration and developmenty
tax policies; import policies for crude oil
and refined products; the relative attractive-
ness of investment in foreign exploration as
compared with domestic exploration; leasing
policies for public domain lands, etc.

whatever conclusions are reached about
dritling statistics, the Federal Power Com~ .
missicn is taking actiem in every regulatory
area to foster and encourage higher levels
of exploration for gas to be dedicated to
the interstate market.

¢learly, a sensitive, dynamic, and in-
formed regulatory atmeosphere is one of the
prereguisites to the optimum development of
our domestic gas resources at reasonable
priccs to the consumer. Toward this ecnd, the
rpe, after receiving Congressional appro-
priations, instituted a national gas survey
in January 1971. Some of the issues which
will be investigated and evaluated under the
survey are: Supply-demand price relation-
ships; price structures and interfuel com-
petition; supplemental sources of yas supply;
environmental considerations; future capital
requiremants; and an indspendent survey and
analysis of the nation's current proved
natural gas reserves by the Federal Power
commission Staff.

On August 3, 1972, the Federal Power
commission issued Order 455 - a statement of
poclicy relating te optional procedure for
certificating new producer sales of natural
gag. The purpcse of this order was to sti-
malate and accelerate domestic exploration
and development of the nation's natural gas
reserves. The procedure wculd permit pro-
ducers to file for certification of new gas
gales at rates abowve established area rate
ceilings provided: That the contract is datec
after April &, 1972; that all contracted
parties agree to the procedures; that the
purchager is an interstate pipeline company;
that the seller has discharged or will dis-
charge all obligations prescribed by prior
FPC Orders; and that the acreage has not been
previcusly dedicated to the Interstate market.
By accepting authorization under these pro-
ceduras the producer would waive the right
to seek future price increases under the con-
tract, other than fixed escalations which
were approved by the commission, and would
waive all rights to centingent price in-
creases for flowing gas which the seller pro-
duces in the same pricing ared.



Some of the other regulatory actions
regarding domestic natural gas supply which
the FPC has taken recently include:

-—— A nation-wide investigation to
review existing producer rates and
determine whether higher rates should
be allowed for future supplies cof
natural gas dedicatsd to the inter-
state market;

-—-- Review and completion of area
rate proceedings in important gas
producing areas;

-~~~ Change of small independent
producers price regulation by
means of blanket certification:

==~ Nation-wide investigatrion of
the reliability of natural gus
service;

--- Establishment of producer
rates by rulemaking procedures:

~-=~ Estahlishment of accounting
rules for advance payments to
producers by pipelines to sti-
mulate further sxploration and
development and to increage
pipeline responsibility for gas
supply.

This in part covers the actions of the
Federal Power Commission and its staff to
relieve the ocurrent gas shortage, but what
about the future?

The most recent estimate of natural
gas needs developed by the future require-
rents committee will help to put into per-
spective the magnitude of the National re-
quirements for natural gas. The Committee
estimated that annual reguirements for gas
in the united States will increase from 26.1
trillion cubic feet in 1970 to almost double
that amount -- S0.1 trillicn cubic feet by
1990. If those gas demands are met, the FPC
Staff estimates that about 843 trillion cubic
feet of supply would be.required bestween 1970
and 1990, This 1s almost equal to the pot-
ential gas supply estimate of B51 trillion
sukic feet of undiscovered potential re-
serves in the lower 48 states. I think that
by now everybody has come to the coneliusion
that the national demand for natural gas
cannot be met with domestic production in the
lower 48 states alene, so where do we turn?

For the immediate futurc, imports of
pipeline gas from Canada will be the main
source of gas supply in addition tc domestic
production. Since 1964 net imports from
Canada have averaged about 2.7 percent of
annual U.8. natural gas consumption and have
been increasing steadily, bhut even by 19B0
imports from Canada will only meet about 4.4
percent of United States gas regquirements in
that ysar,

What ahout Alaskan gas? The potential
gas committee has indicated that 327 trillion
cubiec feet of United States gas potential,

about 28 percent, is located in Alaska. Much
pof this potential is on the north slope

where the Prudhoe Bay area has estimated
proved resaerves of 26 trillion cubic feet in
1970. Most of north slope gas reserves are
associated with or dissolved in oil, and its
availability will depend on production of ths
related oil reserves., There are three
separate proposals in the development stage
for a natural gas pipeline from the north
slope through Canada to the United States.
One of these - the northwest project study
group = plans for deliveries of north slape
yas to U.5. markets by mid-1978. Even undor
the most optimistic conditions by 1980 de-
liveries are prajected to be only 0.7 trillion
cubic fect and 2.3 trillion cubic feet in
19990,

The nation must increasingly turn to
supplemental sources within the next 5 to 10
years. Our policies with respect to the
development of supplemental sources of gas
should be two-pronged: First, these sources
should be ready when the need arises; second,
these supplemental sources shoulid net inter-
fere with the fullest possible development
and utilization of cur conventiconal supply
of natural gas.

Let's take a loock at the primary supple-
mental gas sources: First, liguefied natural
gas; second, pipeline-guality synthetic gas
from ecoal, oii shale and liquid hydrocarbon
feedstovks; and third, nuclear stimulation of
tight natural gas reservoirs.

Ligquefied Natural Gas

The importation of liguefied natural
gas to provide supplemental supply for the
near-term future looms ever larger in im-
portance. LNG has been imported on a short-
term basis from overseas and from Canada.
However, the greatest potential Impact on
supply is expected to come from the larger
hase-load marine import projects. The first
of these, which was recently approved by the
FPC, is the proposal cf El1 Pasc natural gas
company to deliver up te 390 billien cubic
feet per year from Algeria to the East Coast.
To put this project in proper perspective,
total deliveries over the life of the con-
tract will be approximately 8.8 trillion
cubic feet which is just about what our
annual addition to natural gas reserves
have been running in recent vears.

Several announcements proposing base
load imports of ILNG to theceontiguous United
States from Venezuela, Nigeria, Trinidad,
Algeria and the Worth Sea have been made.
These are areas of the world which have
natural gas reserves in excess of local re-
gquirements, but it must be realized that
there are many buyers besides the United
States in the Internaticnal market faor LNG.
Deliveries are scheduled to start during the
1975-1978 peried and should all of these
projects reach fruition as proposed they
would amcunt to only 2 trillion cubic feet
per vear by 1980 or about 5.8 percent of the
prajected demand in that vear.



§ynthetic Gas

The current gas shortage has led to
plans for producing synthetic gas from light
hydrocarbon feedstocks, particularly naphtha.
This process Can provide supplemental gas
supplies for meeting short-term needs, since
plant construction requires only two years.
Most of the plants are expected te utilize
imported feedstocks, since most domestic
naphtha is used for gasoline. Current sup-
plies of imported naphtha are limited to
surplus production at foreign refineries and
it would appear that the real potential for
SNG production lies with converting imported
crude 6il to SNG. L& commercial process for
direct conversion of crude oil is not yst
available but several energy refineries
utilizing imported crude have been proposced
in which the lighter fractions would he
converted to substitute natural gas with
residual liguid fuels and other products
also being produced. The pffice of emer-
gency preparedness is currently reviewing
the esconomic and naticnal seourity implica-
tions of importing liquid hydrocarbons for
production of BNG.

For the longer term future, we must look
for the development of gommercial processes
for the conversion of coal and o0il shale to
pipeline quality gas. It has been estimated
that this country's recoverable coal reserves
represaent the energy equivalent of almest
20,000 trillien cublc feet of gas. This is
about an 88S-year supply at 1$70 rates of
gas consumption. obvicusly, not all of these
recoverable coal reserves will be earmarked
for the production of pipeline-guality gas.
.5. coal reserves are nore than adeguate as
a long range supplemental scource of gas and
no other source 1s more reliable from a
standpoint of national security. The Depart-
ment of Interior and the American Gas Associa-
rion announced an agreement last August on
z coal gasification research program calling
for $296 million to be spent oveb the next
cight years. Moreover, several pipeline
companies have announced plans for commercial
scale coal gasification projects.

The United States possesses the largest
single hydrocarbon deposit in the world in
vast oil shale deposits of Western Colorado
and Utah, for the most part on Federal lands.
While these have been primarily considered
as the source of liguid petroleum products,
synthctie gas can be produceé from oil shale.

Nuclear Stimulation

Nuclear explosive stimulation of tight
gas reservolirs sstimated to contain a total
of more than 320 trillion cubic feet of
natural gas offers 2 potential sffective and
economic means of increasing the nation's
gas reservcs. However, the technology is
c+i1l in the developmental stage and it
appears that the R & D program will, at bast,
reguire several years.

Tt is apparent from the foregoing dis-
cussion that in order to satisiy the rate
of growth in demand for natural gas it will
be necessary to achleve annual veserve addi-

tions never hefore experienced, augmented
by the optimum development of supplemental
gas supplies.

rhe cost of gas from newly discovered
resarves and from supplementary sgurces will
be substantially higher than the current cast
pf gas from conventional domestic sources.
The price of natural gas deljivered tc New
York City is about 50 cents per MCF, as com-
pared to 68 to 85 cents for large volumes of
ligueficd natural gas delivered by crysgenic
tanker from hlgeria. The cost of synthetic
gas from ceal will probahbly be about 85 cents
per MCF conce some processes now in the
developmental stage achieve commercial appli-
cation. All of the projects for substitute
gas from liguid hydrocarbens that have baen
filed with the Federal Fower Commission have
tailgate price estimates of pver $1.00 per
MCF.

Most of the large, shallaw, easy-to-
£ind natural gas deposits of the lower 438
states have already been found and are either
exhausted or being depleted at the present
trime. By contract, most of the potential
gas reserves awaiting discovery are estimated
fo be at great depths [(more than 15,000 feet),
or on the offshore outeT continental shelf-
all areas of difficult and costly explora-
tion and production and, in large part, areas
invoelving costly transportation tc the major
markets. Most of the prospective CoOSt trends
for future gas supplies are pointed sharply
upward,

Rasic attitudes toward energy must change.
puring most of the nation's history ample
supplies of low cost energy--particularly
waod, coal, oil, gas or +the derivative ane.gy
form, electricity, were taken for granted.
Energy costs have been so low in the past
that in most applications they couid be dis-
regarded for all practical purposes. AS 2
result therc has been waste in both the pro-
duction and use of energy.

Natural gas is not the only fuel with
problems in providing adeguate and reliable
service. GSome secticns of the United States
again exparienced electric power supply
shortage this past summer., according to re-
ports filed with the Federal FPowelr Commission
by the nation’s electric utilities. Delays
in availability of planned new facilities
will lessen the amounts of installed generating
capacity planned earlier to provide adeguate
and reliable service. Much of the nation,
particularly east of the Mississippi River,
is afferted by the delays. Analysis by the
¥BEC staif of the utilities' reports indicates
that for three of the six national power
survey regions the generating capacity re-
serve margins are somewhat better than for
the corresponding period of 1971. For the
remaining three they are lewer. While re-
serve margin aleone cannot be considered to
be a complete indicatoT of a system's relia-
ability, i

it can,in conjunction with 2 con-
prehensive knowledge and understanding of
other related system characteristics, re-
present a helpful measurement if used with

iseration in analyzing system capability to
meet demands.



The Fedesral Power Commission's recent
natural power survey report, culminating an
intensive f-year study, lays out a long-range
guide for efficient development of the nation's
electric power industry through the year 199%0.

The report forecasts that the nation's
electric energy reguirements will nearly
quadruple by 1990 with installed generating
capacity increasing from 340,000 megawatts
at the end of 1970 to 1,260,000 megawatts
at the end of 19%%0. It is expected that
there will be a dramatic growth in nuclear
power during the next two decades.

In the face of these forccasts, many
people are calling for curtailment of power
growth in the interests of environmental
protection, apparently without appreciation
as to how fundamental electricity has hecome
to the human environment and how importantly
it affects the nation's economy as well as
its quality of life.

To a very considerable extent, the
nation's industry and commerce literally run
on electricity, and a c¢lose relationship
exists between adeguacy of electric supply
and the economic health of the natien at
large.

Detericration of the guality of electrie
gervice would degrade our national life. It
is one thing %to take electricity for granted,
but gquite a different thing to take for grant-
ed that it will always continue to be avail-
able.

Positive steps must be taken promptly
to avoid recurrent and spreading power short-
ages. It calls for action to remedy conditions
which are slawing orderly development of
essential powex supplies.

It is already too late to avoid further
difficulties., Power facilities cannet be
built overnight and it will take time to
correct present inadeguacies. While the
patiern varies, the outlook fur the years
immediately ahead is largely fixed by the
momentum of past events.

The repert also Foresees higher electri-
city prices as a result of cost pressuras
from ever more rigorous envirenmental pro-
tection criteria; increased demand pressures
on fossil fuel costs; and general inflationary
effects. These cost pressures can only be
partially offset by technological advances.
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Utilities have a large base of embedded
capital investment which dilutes the imme-
diate effect of inflated investment in new
facilities. Also, hecause of time lags and
rate adjustment procedures, the unusually
severe cost increases which utilities ex-
perienced in the last few years are just
beginning to translate into rate increases.
Thus, the full and inevitable impact still
remains to be felt by the consumer.

There is a positive es well as negative
side to the present electric power situation,
with the technology of power continuing to
show remarkable wvitality as evidenced by a
great deal of industry accomplishment in
recent years. The Electric Industry's health
ig basically sound, although menaced in some
areas by current and increasing delays in new
capacity additions, It will take the hest
eoordinated efforts of industry, government
and the public to prevent this potential
threat from proving real.

But even with the best government
stewardship, the best industry management,
the most enlightened public attitudes, and
continued excellent technological progress,
the current trend of upward rate adjustments
is expected to continue for several years.
Thieg iz partly because ¢f the momentumn of
underlying economic forces. But it is also
partly because of changing social values

" which are causing scciety to move in the

Girection of reckoning the full and true en-
vironmental overhead c¢ost associated with a
given produrt -- and including it in the
price charged for it.

The final imperatives, therefore, are
for the nation to ¢ondition itself to regycrd
energy as a more highly valued commedity and
te recognize that our best efforts will be
required to keep rate increases and industry
performance in reascnahle bounds in the years
ahaad.

The aold assumptions and practices con=
cerning energy are being challenged today
and the energy industry as we have known 1t
will never be the same. The search for new
energy applications and technologies will
continue, of course, but the scientists,
architects and design engineers of the future
will be called upon to satisfy the need for
clean energy fusls and to develop much more
efficient and sophisticated applications of
smaller amounts of higher cost fuels.



