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CANADIAN OIL POLICIES AND NORTHERN
TIER ENERGY ALTERNATIVES

MONDAY, SEPTEMBER 13, 1976

CONGRESS OF TIHE UNITED STATES,

JOINT EcONOMIc COyrM1mTrEE,
JVas3ington, D.C.

The committee met, pursuant to notice, at 9:30 a.m., in the assembly
room, Federal Reserve Bankl Building, \Minneapolis, -Minn., Hon.
Hubert H. Humphrey (chairman of the committee) presiding.

Present: Senator Humphrey.
Also present: George R. Tyler, professional staff member.

OPENING STATEMIENT OF C11AIRMIAN HUMIrlRE Y

Chairman HUMPHREY. *We will proceed with the Joint Economic
Committee's field hearing on energy questions, one of several conducted
by the committee this congriessional session.

We have a number of interested parties here at the hearing. Regret-
fully, though, some of them will not have the opportunity to testify.
BHut might I say we welcome any statement these parties may wvish to
make for the record. We will keep the record open for a couple of
weeks for that purpose.

The purpose of this hearing is to explore the energy situation over
the next several years in the northern tier States, stretching from

AWlisconsin and Minnesota to the State of Washington. There is a very
special interest here in. the northern tier specifically relating to the
availability of Canadian oil supplies. And there has been a good deal
of conflicting information disseminated. I thoughlt it would be bene-
ficial that we would bring together at this time a number of persons
concerned with this situation-persons in the refineries. at the Gov-
ernment level, from the Federal Energy Agency, from the State De-
partment and from other departments of the Government to clarify
the energy pictur e for this region.

At a similar hearing last fall, the committee heard that the northern
tier was confronting an energy crisis of its own, more threatening and
more pervasive than the larger energy crisis faced and still facing our
entire Nation.

The committee heard at that time that the northern tier's economy
had been placed in jeopardy by the newly announced Canadian oil
export policy, a policy designed to promote Canadian energy inde-
pendence-and, I might add, understandably Canadian oil conserva-
tion-but a policy which also called for an end by 1981 to Canadian
oil exports to the United States, and especially to the northern tier
States.

(1)
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I think it is important that we keep in mind the year 1981 because
the Canadians mean to hold to that date from all that they have told
us. There tends to be in some circles a feeling that maybe they will
a(ljllst the date. That is unrealistic. I see no indication tiat there will
be an extension of that deadline.

Since that earlier hearing, some progress had been made by northern
tier oil companies in developing and evaluating alternatives to replace
this Canadian oil.

Mr. Zarb, who is here today with us, and his staff at the Federal
Energy Agency, have been extremely helpful in the development and
implementation of a priority oil allocation system. This system is now
in operation, and is designed to insure that the most Canadian-depend-
ent refineries have first call on available Canadian oil. Northern tier,
and especially Minnesota consumers should be, and are, most appreci-
ative of the excellent and quick FEA work in developing this program.
I want to express my thanks publicly to Mr. Zarb for his extra efforts
on our behalf.

In addition, certainly the most optimistic event since last fall is the
recent announcement by the Williams Pipeline Co. that they will con-
st ruct a new line from Iowa to the Twin Cities. When completed next
year, this line will supply almost 30 percent of the oil now being
phased out by Canada. This is a positive action and a very welcomed
one.

Let me see if I can summarize the oil situation today as I see it.
Within 4 years, Canada will cease supplying us oil that now com-

prises 2 of every 3 gallons of gasoline and heating oil used in Minnesota
and the northern tier States. We have very little time to replace that
oil, and replacement will not be easy, as we have already discovered.

Minnesota and the northern tier are at the end of domestic pipelines.
As a result, new pipelines must be built, and that takes time. It also
takes a great deal of capital. These new pipelines are absolutely essen-
tial if we are to have replacement oil.
Two major proposals exist now to lay pipelines into M1innesota: The

northern tier line across the United States to Minnesota from Puget
Sound, and the TransProvincial line across Canada from Kitimat to
Edmonton and thence to North Dakota. Mlore remote possibilities in-
clude the further expansion of the Williams pipeline svstem or loop-
ing of the Canadian Transmountain line.

All of these alternatives will be costly. All of them require 2 or 3
years to construct. Might I add that from our own experience, we ve
found that environmental problems as well as technical problems fre-
quently alter promised construction time schedules. One or a combina-
tion of these pipeline proposals should be reatdy by 1980 or 1981.

That leaves us with a 3- or 4-year gap, a period over the next 3 or 4
years when none of these permanent pipeline solutions will be avail-
able. Yet Canadian oil exports will be declining sharply each year.
threatening the northern tier with oil shortages.

This coming winter, severe weather could leave Minnesota, for ex-
ample, as much as 50,000 barrels al day short. if predicted Canadian
curtailments occur. That is a very frightening figure.

Completion of the Williams pipeline in 1977 from Iowa should pre-
vent shortages next winter. Yet in 1978 and 1979 Minnesota and the
entire northern tier will once again face oil shortages.
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A variety of temporary or ad hoc solutions to bridge the 1976-80 oil

gap have been offered, including such things as oil swaps or exchanges

between the United States and Canadian refineries, and barging or

trucking oil into this region.
This hearing is designed to explore these and other solutions, to hear

Federal, State and private industry spokesmen involved evaluate

this near-term situation. We will also hear some testimony regard-

ing the natural gas situation in our region. Here too, we face short-

ages from both Canadian and domestic interstate suppliers. And, I'm

afraid, we will continue to face supply cutbacks until a reasonable,
uniform price is established for both inter- and intrastate gas or

until Alaskan gas becomes available to the northern tier.

With me is a member of the staff of the Joint Economic Committee,
Mr. George Tyler. Ml. Tyler has specialized in energy questions for

us. He has worked very closely with many of you here in Minnesota

and, indeed, in all northern tier States. I have asked him to partici-

pate in the hearing as a member of our panel on this side of the table.
Leading off our hearing will be -Mr. Frank G. Zarb, Administrator

of the Federal Energy Administration.
I want to say again, Mr. Zarb, that the entire Northern Tier is grate-

ful to you for what you have done thus far. We have a good working

relationship, and I believe we can say here publicly that Mr. Zarb has

walked the extra mile to try to be helpful to us in this pait of the

country.
He, will be followed by Mr. John Millhone, director of the Minnesota

Energy Agency; by Lawrence Raiclit, Director of the Office of Fuels
and Energy of the Department of State; by Mr. Vernon Jones, presi-

dent of the Williams Pipeline Co.; and by Mir. George Thiss, executive
director of the Upper Midwest Council.

Mr. Zarb, please proceed. I appreciate, as I said, your coming to us.

Mr. John Hill was here last year.
Mr. ZARBI. Yes.
Chairman HUMPHREY. We want to say that he very ably represemited

vour agency last year.
Mr. ZARI. Thank you. Mr. George Mehiocic is with me here from

Washington.

STATEMENT OF HON. FRANK G. ZARB, ADMINISTRATOR, FEDERAL

ENERGY ADMINISTRATION, ACCOMPANIED BY JOHN A. HILL,

DEPUTY ADMINISTRATOR, AND GEORGE MEHOCIC

Mr. ZARB. Mr. Chairman, I appreciate the opportunity to appear
here today, particularly to discuss an energy problem which is one of

the very many this Nation faces in the year 1976.
It is particularly g ratifying to speak within a group that recognizes

that we have a problem that needs to be dealt with. So often I begin

these presentations facing people who wonder whether we have a

problem at all, but here appears real live proof that a problem does
exist, and I canf assure you it is one that is faced by the entire Nation.
People of New England have no lesser a problem. People of southern

California who have to worry about clean air and at the same time
sufficient power have no lesser problems, and even the people of Texas,
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believe it or not, must now grapple with methods of importing coal,and the Southwest area is faced with the problem of sufficient power.We have significant problems throughout the Nation, and we com-plillent you and the committee for continuing to have these hearingsto keep in focus the specific situation faced here in the northerl tierand the nature of the various solutions that might be pursued.
I am going to submit my prepared statement for the record, Mr.Chairman, since you have many witnesses and only several hours tohear them.
Chairman HUMPHREY. We will hear whatever you have to say.Mr. ZARB. I will then be available for whatever questions you maywant to present to me.
I will just briefly overview the content of my testimony.
It would appear at this point that there will be no problem with oiland natural gas availability in the northern tier this coming winter.We can also be corrected by weather conditions that are extraordinaryor other disruptions that we do not presently anticipate. I must say,though, that our data to date would indicate that whatever shortagein oil that wve have appears to be made up in refined products, and wedo not see a shortage in this part of the country in this coming winter.The same is true of natural gas. There will be no curtailments in thatlast year they stayed with their commitment throughout the year. Wehad no extraordinary or anticipated curtailments.
The preliminary data that has been developed by the FEA andFPC, however, indicate that gas deliveries will be just about the sameas last year's level; and given the amount of switching that we havehad to alternate fuels and other conservation steps that have beentaken, we anticipate that being adequate. Alaska gas, it is clear, willnot be available in time to offset the decline in aggregate of oil and gassources to this part of the country.
The FPC is currently evaluating three proposals to transportAlaskan gas to the lower 48 States. Their review will not be com-pleted until Mlarch 1, 1977. The administration has presented a bill tospeed up that review process and, more importantly. to speed up thecompletion process once the decision is made. I am certainly hopefulthat Congress will see fit to pass that legislation before its October

2 recess. That is a critical piece of legislation. Alaskan gas, in any case,will not be available for 3 to 4 years after all the approvals arereceived, which gets us to an interim period which, I think, is very,very critical.
We have completed an allocation program for crude oil comingfrom Canada which gives us some time for refineries to substitutesupply alternatives. We have conducted a study which indicates crudeoil should be available to the northern tier refineries by late 1979. NoGovernment action to aid that solution seems to be necessary at thistime.
The FEA study is based, in part, on a contract done by Bonnerand Mloore. I understand the committee has access to that. We sub-mitted our report to the Congress on, I believe, August 2. The con-tract provided valuable information that was used in our analysis.We are looking at a situation which will exist between now and 1980.MKy staff will have it ready for publication no later than the end ofOctober.
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With respect to the Williams Bros. pipeline, which has received
some publicity and some discussion, it does appear, based upon a staff
analysis, that that pipeline is necessary to avoid shortages not only in
Minnesota but throughout the northern tier.

We have streamlined our own process to facilitate crude oil ex-
changes with Canada, still insisting on salvaging U.S. domestic oil.
]3ut we have had further discussions with Canadian officials, and it is
our hope and objective to use not only domestic oil, but imported oil as
well on our side of the exchange. *We consider that to be very critical
anl a point which will be pursued very aggressively with the Canadian
Government.

Mr. Chairman, I don't want to get into all the details because I'm
not certain of the questions you really want me to answer, so rather
than take up a lot of time with my talk, why don't we take up your
questions.

Chairman Hu3&PHrREY. Very good.
The central question on the matter of exchanges, ir. Zarb, of

course, deals with the Canadian Governiment's attitude on so-called
offshore oil exchanges. It is my recollection and understanding that
insofar as on-shore exchanges involving domestic U.S. oil are con-
cerned. Canadian officials seem to be understandin, g and cooperative.
Is my information correct?

Mr. ZARB. That is completely correct, Senator. We have had thus
far, as I recall, seven applications for export loans to effect exchanges.
Six of those were approved at the FEA level. Three have been ap-
proved Government-wide and three are pending for completion of
Government approval. There have only been seven submitted. The
critical aspect in expanding the exchange agreement would appear to
me to be the Canadian Government's willingness to accept off-shore oil
as our part of the exchange. In my view, this is an extremely reason-
able position for the United States to be taking. We spent a lot of
yeats becoming committed to Canadian oil, 'Mr. Chairman. During all
of those vears there was no indication that we were going. to face a 5-
or 6-year cutoff.

I'm not criticizing the policy decision. Each nation needs to make
its own firm decisions to achieve its independence. I only hope we get
a round to our own pretty soon.

It seems to me that the Canadian Government should be somewhat
sympathetic due to the fact that for all those years we developed a
long-term business relationship, and should be willing to be some-
what mote flexible than they have been, to insure that the phase-out
period anticipates and entreaties the sensitive aspects of our economy.
It is my view that we should pursue that position very aggressively,
and ultimately the reasonable views within the Canadian Government
will prevail and they will permit off-shore oil as our part of the
exchange.

Chairman HU-MNPHREY. What is going on in those negotiations and
how are they being pursued?

AMr. ZARB. You have a State representative who will give you more
detailed information. AMy staff participates in all of those negotia-
tions. It is, of course, our objective to insure that this economy and
others that are affected by Canadian crude are not disrupted during
the period of our seeking out and implementing alternatives. If there
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is any one thing clear, it is this. Just as that nation has the ability to
significantly reduce all of its imports within the next 10 years, this
particular problem faced by the northern tier, this Nation has the
capability of standing on its own two feet and getting its own job done
within a reasonable period of time. All we are asking for is some
reasonableness in phasing out a business relationship which existed
for many years without any indication that we were going to have
to face this kind of a schedule for phase-down.

Chairman HUMPHREY. As I understand it, the difficulty with ex-
panding on-shore oil exchanges is limited domestic U.S. pipeline
capacity, is that correct?

Mr. ZARB. That at the moment is correct. The pipelines have been
stressed with respect to maximum volume levels, particularly with the
extra flow of refined product.

Chairman HUMPHREY. Your agency has assigned the highest pri-
ority to northern tier refineries. Will your agency make every effort
to see that all swap or exchange deals by first-priority northern tier
refineries receive the go-ahead before any second priority refineries
can engag e in such exchanges? Isn't that the logical extension of your
existing Canadian oil allocation programi?

Mr. ZARB. On the surface, it would appear to be very logical. Wish
we had that problem. We have had only seven requests for realistic
exchanges. We have had 47,000 barrels a day, give or take a few 1,000,
which is only a very small amount. I wish we had on our platter
enough viable at the present time so that we could begin separating
one from the other and having different categories. At the moment we
don't have enough applications to make that judgment.

Chairman HUMiPHRnFY. WJThy is that the case? In light of the fact
that the Canadians are obviously going to be cutting off our oil, why
do we not see more exchanges being initiated?

Mr. ZARB. I would say a combination of reasons.
One, wve just talked about, the offshore question where People have

determined ahead of time that offshore would not be acceptable so
have refused and not submitted applications based upon that, so it
makes good sense if we can clear up that one question. There are some
economic questions here with respect to whether there is sufficient eco-
nomic incentive for domestic producers to pursue that particular alter-
native at any given moment where there may be other alternatives that
may have economic benefits to them.

Finally, I would expect the overall question of an old way of doing
business beginning to break through new ways of d(oing business with
newr transportation systems and new participants in these transactions
just takes some time. As always, the old question is there, Mr. Chair-
man, the sight of the gallows helps to focus the mind and the more
serious the condition becomes the more people will begin to focus on
real solutions.

Chairman HUMPHREY. Is there any problem with the major oil
companies, being somewhat reluctant to work out exchlanes that
might be beneficial to the independents?

Mr. ZARB. I have no specific evidence of that. If there is such a situa-
tion where there appears that kind of reluctance. I would assume some-
body would let me know of it.

Chairman HUMPHREY. I would too.
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Mfr. ZARI. I would certainly like to have that kind of information

Chairman HuMPHREY. Now, there are two or three long-term pipe-

line alternatives that are always discussed, as you have indicated in

your prepared statement, to supply oil to the northern tier area after

1979 and 1980. Your agency, I understand. has been evaluating these

alternatives.
Are you prepared now to give us any indication of what appears to

be the best route?
Mr. ZA.RB. I'm really not, Mr. Chairman. As you knowl, we are study-

ing this-wve seem to do a lot of studying in Government-but it always

seems to be a requirement before eve can recommend public policy be-

cause it is hard enough to get public policy after you have studied it.

We are looking at two aspects; absolutely the first is getting oil into the

northern tier in view of the fact that it faces an extraordinary shutoff

from one of our trading partners. The other is getting Alaska oil away

from the west coast and ensuring that it is delivered to the interior

of the country as was the congressional intent when the Alaska pipe-

line was built. At, the momentt we are laying out alternatives for get-

ting the oil away from the wvest coast into the interior and at the same

time the best alternatives for serving the northern tier.
There appears a great deal of overlap in those two questions although

there is not exclusive overlap. I would expect that between now and

certainly the end of the year we will not only have laid out our options,

wve will have taken commentt from not only this part of the country but

from some folks in California who feel they have a stake in this ques-

tion and some folks in Alaska, and then publish for the Congress a

final report of all the options, all the information calculated, and a

recommendation from the administration as to the best possible

answer.

The Alaska draft, as a matter of fact, is due this week. I made a com-

mitment that, once that draft was completed. I would read it. I would

make it public, and I would leave it open for a 4- to 6-wveek period

for comment not only from various State officials but from others, and

we would still in mnid to late November produce a final report with rec-

ommenldations from our perspective.
Now, keep in mind that, while we are making recommendations, we

will by no means have the authority to implement them.
Chairmiian 1{uMPn-EY. We have, as you mentioned, a, copy of the

report,1 "Petroleum Supply Alternatives for the Northern Tier States

Through 1977." I notice that in the major conclusions summary in sec-

tion 2, one of the things they point out is that the northern tier can't

be viewed as a single entity for the purposes of analysis or regula-

tion. Tle study then breaks the riegion dowvn into four different areas. If

you put them all together, there appears no shortage for 1977. But

vyo come over to page 2-1 of section 2, titled "Major Conclusions," it

reads as follows: "Minnesota, 1Visconsin, northern Michigan and east-

ern North Dakota: existing spare pipeline capacity for crude oil and

products is insufficient, to meet the demands in this area when Cana-

dian crude imports decline to levels projected for 1977."
Tie studv makes note later that the Williams line can be very helpful

to the Twlin Cities. It says that crude oil can be made available to Min-

I See report referred to beginning on p. 1S.
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neapolis-St. Paul refineries through the projected expRiision of the
Williams pipeline in late 1977, and they point out that you can use
barges and so forth.

Then at the bottom it says: "The Williams expansion, however, wvill
be of only limited help to the Superior, Wis., and AlWrenslhall, Minn.,
refineries and of no help at all to the M1andan, N. Dak., refinery. Barges
would also be of no help for any of these three refineries. The only
solution to short-term crude supply problems in Superior, Wrenslhall
and Mandan, other than exchanges, appears to be a very expensive one,
Williams pipeline in late 1977, and they point out that you can use
the use of unit trains."

In the beginning there, I would like your commentary on what is
meant by the statement, "that existing spare capacity for crude oil and
products pipeline is insuifficient' ? H-ow do you define insufficient?

Mr. ZARB. Well, the quote you just read camne from the bottonm of
the Bonner and Moore study. It's been a very helpful study. *We are
still completing evaluation of it. There appear to be certain supple-
ments we are not going to completelv agree with.

Chairman HumrMiREY. Your agency may not agree with this stud!
you contracted for?

Mr. ZARB. Yes, sir. Inm not suggesting that there are any major
defects, but there are elements of it which we don't agree with, and
there is a particular conclusion that we don't agree with.The fact is
in terms of pipeline capacities with respect to being able to move crude
and refined products. there is capacity to move certain streams. Some
of the plans underway or anticipated to be underway can alleviate
those difficulties in our opinion.

I will stand on my original statement. I don't anticipate a shortage
of oil and oil refined products taken together in this part of the country
in the next year. I don't mean to take away from the size of the prob-
lemn by making that statement. WVe seem to continue to live year to year,
not only in this issue but in some others. Of course. if you permit me
a moment for a sinall commercial, it only further emphasizes the need
for this Nation to get on with its own comprehensive energy policy be-
cause this is only one of many problems which I have to testify to
around the country.

Chairman HuxMPirREY. There are many questions lhere, Mr. Zarb. But
I want to pose the question, how can we make offshore oil swaps or ex-
changes more attractive to the Canadian Government? WVhat can we
do to loosen up their attitude?

Mir. ZARB. I'm not sure whether you are suggesting a 2 by 4 that we
have in our closet, which is an approach that I have always perferred
with respect to our total energy relationships around the world, par-
ticularly in the Mideast; on the other hand, in this particular case it's
going to be a question of negotiation. The Canadian have set them-
selves a very reasonable national goal, one that I would use if I were
laying out their particular program. On the other hand, it seemns to me
that we must continue to lay out the followino': W'e have had important
trade relationship between our two nations for a good many years.
Those relationships have been based upOfl trust and certain code of
commercial conduct that has been excellent. I would hope that those
decisiomnakers in Canada, seeing that we are taking the necessary
steps to cure our long-term situation-and we are, not only here. Nut
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as a nation-vill conclude that. by allowing offshore exchange agree-
ments, they are in no way committing themselves to long-term com-
mitments to Mideast oil which must be their primary concern.

Beyond that, we have to take a very serious look at our own domestic
policies to insure that we are providing the right incentives so that
people will elect that option when that option is available to them.

George just pointed out to me, and it is a good point, the more we
spell out our own intent to ultimately stand on our own two feet and not
depend upon Canadian oil for a long period of time, the more they are
going to agree with more flexible long-term solutions.

Chairman HuMPHREY. As I gathered from your testimony thus
far, you say unless there is unusually severe weather-I think that
caveat has to be put there-that you foresee no shortage of either gas
or oil in 1977, is that correct?

Mr. ZARB. Yes, sir. With some strain but there is a good conclusion.
Chairman HI-IPrInREY. After 1977, what's the picture that you see?
'Mr. ZARB. 'When 1977 and 1978 becomes a critical period, we will

in our analysis to be published within the next month analyze the vari-
ous options available to us to cure that particular period. Based upon
the preliminary staff data that I have looked at, I'm confident that,
with the right steps, we can avoid any massive economic disruption
due to shortfall of oil or gas in this part of the country during that
particular period.

It is going to be a workout, Mr. Chairman. There appear to be no
two ways about it. But, if we stay on it as we have and as you have,
it is my view that we are going to be able to put together the right
combination of things, including this potential Williams Bros. Pipe-
line, to insure that we avoid any catastrophic result.

Of course if we have a very wet fall there where farmers have to
use-

Chairman HIJ IPHREY. Not much danger of that this year.
MIr. ZARB. Not right here, but I am talking about nationwide.
Chairman HUMrPHREY. Yes, sir.
Mr. ZAIRB. We can have temporary shortages of some seriousness.
Chairman HuTMPHREY. You are speaking of 1978?
Mr. ZARB. 1978, 1979, and 1980.
Chairman Huvj1PHREY. Doesn't this depend, however, on the offshore

oil exchanges?
Mr. ZARB. No question in my mind that expanding the overall ex-

change can help minmize the size of this problem. I don't think we
ought to examine only the Canadian's reluctance to accept offshore.
I think we have to examine, and we are, I know, within FEA, whether
there are appropriate incentives in the supply.

Chairman Hu-lrMPHEr. Changing the subject now, the concern that
I have had is that any of these long-term alternatives will take a good
period of time to complete. Is it not a fact that there appears a con-
siderable amount of negotiation that has to take place, not only with
the central government in Canada but with the provincial governments
before the Kitimat-Edmuonton line is ready?

Mr. ZARB. No question but what that's true. In our Nation, to pick
the U.S. preferred line, we have to deal with concerns of Alaska, con-
cerns of the west coast States and the Far West and the concerns of
the northern tier. So we have the same problem as they do.



10

It would seem to me, however, that once we have determined the best
solutions from our standpoint, we should be in a much better position
to sit down and negotiate not only the Federal level problems with the
Canadians, but also their provincial questions.

Now, if any of those questions present some obstacles that would
significantly delay the U.S. programs, it would be my view that we
would have to shift away from such options to those that might not
be economically attractive in the first instance, but will deliver an
answer to the problem in a short length of time. So I don't promise
that we will spend too much time with the diplomatic part of the equa-
tion.

Chairman HUMPHREY. The Kitimat-Edmonton connection has been
talked about a great deal in this part of the country. Do you think that
line can be completed by 1979-80?

Air. ZARB. I would say 1980 is the earliest possible date, Mr. Chair-
man, that is, putting a sizable optimism factor into the schedule, given
our experience with delays that are created in construction of such en-
terprises.

Chairman HuMPHREY. And legal problems.
Mr. ZARB. They are the major delays.
Chairman HumizrHREY. And what about the northern tier line across

Montana ?
Mr. ZARB. I guess I'd stay with 1980 for all of those alternatives,

give or take a year, once the decisions are made. Of course what's most
important is get the decisions made and then to have an appropriate
process, similiar to the way the Congress solved the Alaska pipeline
issue, ultimately, after years and years of wasting time.

Chairman HuiMPHREY. The reason I ask these questions about dates
is because I have a stack of material in my office this high [indicating]
that Mr. Tyler and others have put together. I think there appears to
be a good deal of optimism out here in Ainnesota-I might just as
well lay it on the table-that somehow or other this wdhole thing was
going to fall into place here in a couple of years. I personally have
not been that optimistic and I have tried to express that to some of
the people here who are vitally concerned at the State level and at the
refinery level.

I hope that we will see realized the pipeline construction progi'am
and the financing program in a timely fashion. I hope that the Cana-
dians will be kind and considerate. And, I hope the lawyers won't inter-
fere. But in my experiences-even with a powver line a utility is trying
to bring across Minnesota from North Dakota-there seems to be quite
a big problem, taking large construction projects successfully through
the judicial process, the legislative process, and the administrative
process, the potential for delay is enormiiouts.

If that is the case and we are not going to have Canadian oil exports
after 1981, don't we get right down to the bedrock necessity that these
offshore oil swaps are the major feature of our relief?

Mr. ZARB. Well, you know, I have answered that question before
and I have answered it positively. I'm somewhat compelled by the
total voluntary constraints even in that particular category. I think
at maximnumn levels there is an effect of 250,000 barrels a day in such
exchange agreements and, given our earlier experience, I think that's
going to be somewhat difficult to achieve, Mr. Chairman.
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Chairman HwUMPHREY. May I just interrupt to say I don't think
that off shore swaps are the total answer but it is perfectly obvious that
it has to be a part of the answer and the major part of the answer to
bridge the upcoming gap period. Im talking about the uncertainties
of the construction, the financing, the environmental problems, the
legal problems. all of the many problems that come into play with a
massive construction project such as we are contemplating in any of
these pipeliuies.

Mr. ZxRB. The answer to your question is "Yes." The answer to your
observation, I agrree with it. Runniing the risk of again being accused
of Using scare tactics, I would say that, if we don't have one of these
long-rangre programs, completed by 1981. we are in trouble, in deep
trouble, so I would suggest. that in the event we continue to face the
kiis of ldifficulties that you are articulating, ultimately we are going
to have to write congressional legislation to insure that they no longer
are permitted to delav things beyond the danger point; 1980 and 1981,
as far as I amn concerned, is the deadline for completing the longer
term solution.

Chairman U H-rPHRYEv. I think that your warning to us, without
trying to use any scare tactics, is something that we ought to take very,
very seriously.

I wanted to ask a question in reference to the very important issue
of decontrol. The FEA has talked of decontrolling retail gasoline
prices. I gluess You have ceilings, so to speak. on gasoline prices now.

Mr. Z.%RB. We have Federal price controls on gasoline prices.
Chairman IR Nr PiiREY. What is the status of your agency's gasoline

decontrol proposal?
1Mr. Z7Ra. Well. as you know, Mr. Chairman, we have submitted to

the Congress decontrol proposals on approximately one-half of the
refined barrel, including middle distillates, residual fuel oil, lubes, and
so Oll The Congrress has seen fit to approve those measures. Our ex-
perience to date has been that, when we remove those controls which
are beyond the refinery and mostly affect small businessmen, we are
not affecting the multinational corporation as compared to the small
business. We have put an element of competition back into the system
and we have seen some downward pressure on prices as a result of that
renewedl competition.

M\Nv staff is completing an economic analysis on gasoline. WTe have
been somewvhat delayed because of the lead plhasedown ordered by
the, Environmental Protection Agency, which changes the economic

structure of that. equation. I am hopefiul that by the end of this month
I wvill have that economic analysis completed.

In any case, such a proposal wouild have to go into the mllblic do-
main. WYe would lhave to have pumblic hearings that take from 6 to 8
weeks. It is not I ikelv that the Congress is goingr to return after their
October 2d recess until January.

I'm not hoping for an early return. Mr. Chairman. hut when they (lo
return, assuming that our economic analysis again indicates that re-
mooval of these controls will operate in favor of the consumner rather
than against the consumer, we will submit it to Congress. But we have
some -weeks in whiclh to pursue it.

The result of removing those controls that have beenl handcuffing
the small businessman has been good. 1'e have reduced the paperwork
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on those decontrolled commodities and they have been able to get out
there and compete again in the good old American way and, as a result,
the prices have been a lot more moderate.

Chairman HUMPHREY. So it has been a consumer advantage from
your point of view?

Mr. ZARB. Yes, sir.
Chairman HUMPHREY. I have one last question-a rather ginger one.

I read in the press recently after Mr. Kissinger visited Iran on a mat-
ter relating to barter arrangements, that the Iranian Government is
pursuing or at least extending the letter of purchase for a number of
F-16 planes-highly sophisticated planes. The article stated that
while the Secretary of State was in Iran some discussion occurred
regarding an oil-aircraft swap-the kind of barter involving Iran
and such companies as General Dynamics, which manufactures the
F-16, Ashland Oil, and New England Petroleum Co.

I'm interested in your observations on this, Mr. Zarb. I'm going to
tell you that, as I looked at it, I thought the oil component of such a
deal appeared to be somewhat of a smokescreen unless it means a re-
duced oil price for us. And I can't imagine Iran voluntarily reducing
the price of oil. What concerns me about the Iranian arms deal more
than anything else, is that the more arms they want to buy, more pres-
sure is put on the Iranian Government to raise the price of oil to pay
for the arms. It's my honest judgment that we will fuel our own
inflation.

I'm going to hold hearings this week, by the way, on the whole sub-
ject of the arms deal. I'ni chairman of the Foreign Relations Subcom-
mittee on Foreign Assistance.

I would like to ask if you think there are any advantages in this kind
of an oil-aircraft swap? What could we gain from an arrangement of
this type, that the current situation doesn't provide? I'm speaking now
from the matter of oil and security of oil production and delivery.
Also, were you consulted on this?

Mr. ZARB. Yes, sir.
Chairman HuNIPIIREY. Prior to discussions with the Iranian Gov-

ernment?
Mr. ZARB. Yes, sir.
Chairman HuMiPHiREY. Things are picking up.
Mr. ZARB. SUIrpriSing, isn't it?
Mr. Chairman, I was in Iran earlier in the year and we talked about

those pending discussions which were about to begin at that period.
Let me just describe the two areas of oil acquisition where this has

been publicly discusse(l and to kind of sort them out. The U.S. Gov-
ernment in the next 6 years or so is going to purchase probably close
to a half billion barrels of oil forstorage.

Chairman HuMrPRiEY. For our reserve?
Mr. ZARB. Yes, sir. The President promised and the Congress agreed

to a national strategic storage. supply to protect us against a subsequent
embargo, which I am very thankful for.

Now, there have been those who have tried to link other aspects of
Ame rican trade to those pIalrticular negotiations to acquire that oil. My
own view of the matter thus far is that, awhile overall trade relation-
ships with any one. partner will have an impact on the terms of another
arrangement, that that particular transaction should stand on its own.
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There should not be too much complicating the issue or the issue should

be that the Governmient has responsibility to acquire the oil at the
best possible price for the American taxpayer and to keep it clean and

straight in that regard, so that at least until now we have not con-
sidered the barter characteristics with respect to oil for that reserve.
That may change if some new condition arises but three or four dis-

cussions have taken place between the Government of Iran and the
three or four manufacturers of arms in this country. I was apprised

of the fact that these discussions were about to take place when I was
in Iran and the general conditions associated with them. I've since been

briefed on subsequent discussions that have taken place between the

companies and the Government of Iran. My original perception that

such transactions might be mighty, mighty difficult to pull off has

proven to be correct. You not only need a willing arms manufacturer,
you need a willing American oil company that is willing to enter into

a long-term arrangement for that quality of oil coming from that part

of the world. You need to agree on price in the face of Iran being a

member of the OPEC community. They are certainly not going to do

anything on the face that appears to be violating the code of conduct
of its fraternity brothers.

It was ny anticipation that such a transaction would be most difficult
to pull off; it still is. To the best of my knowledge, those discussions
have not gone forward in any bold manner that would indicate an an-

nouncemnent forthcoming within the next several weeks. We'll continue

to be informed of progress and my perception may change as time

goes on but at the moment, since the U.S. Government is consulted

on all these matters, it would he my view to look at each transaction
with a very sharp eye.

Chairman HrUMrriIEr. As I understand it, the OPEC countries, par-

ticularly Iran and Saudi Arabia, have arrived at a certain volume of

production in order to conserve their own fuel. The Saudis have

been a little more generous in this area than the Iranians because the

Iranians have a smaller reserve of oil.
My perception of what has taken place thus far is very much like

yours in your initial statement; namely, if such a barter would take

place, it would occur outside the normal commercial channel and it

would have to be over and beyond the current level of production. The

Shah, in other words, would have to expand production for the

purpose of putting that oil into our reserves.
Mr. Zmum. Going back to the first part, it is even further constrained

than that. The Iranians have had fairly good success in marketing their

light crude which is the preferred crude and the excess capacity, both

in Iran and Venezuela, has been the very heavy crudes. You can't im-

port all heavy crude and expect to make all the products you need from

that crude in the time of national emergency. So the likelihood of that

kind of transaction being associated with a barter arrangement or a

strategic reserve at the moment is almost zero, until I see something
that will changoe my position.

Chairman HuMPHTREY. Thank vou very much, Mr. Zarh. Again, we

appreciate your willingness to he of service to the committee. Your

prepared statement together with the. report entitled "Petroleum

Supply Alternatives for the Nortlhern Tier States Through 1977" will
be placed in the hearing record.

83-836 0 - 77 -2
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[The prepared statement of Mr. Zarb, together with the report
referred to follow:]

PREPARED STATEMENT OF HON. FRANK G. ZARB

Mr. Chairman and members of the committee, thank you for the opportunity to
appear today and discuss the energy outlook over the next several years for the
northern tier states. I intend to cover a wide range of topics which I know are of
interest to the committee. These include the oil and gas situation for this winter;
our evaluation of the northern tier situation both short-term and long-term; and
the current status of Canadian/U.S. crude oil exchanges.

The northern tier depends on natural gas for 27 percent of its energy require-
ments with petroleum providing 39 percent, coal providing 17 percent, hydro 15
percent, and nuclear 2 percent. Any action affecting the availability of natural
gas impacts on the demand for petroleum. This country's natural gas supplies
have been declining in recent years and oil exlports from Canada are being re-
duced. These two factors will obviously adversely affect the northern tier and
provide some immediate cause for concern. However, we believe that there is still
time for industry to implement new energy supply alternatives before the supply
of gas and oil to the northern tier is severely disrupted.

In viewing the energy situation for the northern tier, it is important to
remember that in spite of the recent declines natural gas remains a vital source
of domestic energy.

Although contracts to export gas from Canada are not being renewed, the
Canadian Government has assured us of no new curtailments of existing con-
tracts for natural gas in the 1976-77 heating season. In fact, there is only a small
probability of additional curtailments of natural gas on the trans-Canada pipeline
system through 1980. Both FEA and the Federal Power Commission are in the
process of reviewing data gathered in a survey of the pipeline companies which
supply natural gas to the northern tier states. Preliminary data indicate that
with normal winter weather, curtailments wvill be about the same as last winter.
In fact, deliveries are expected to be higher in each of the states except Wash-
ington where deliveries are currently projected to be only 2 percent below last
winter.

Alaskan natural gas reserves may provide some future relief to our dwindling
domestic supplies. Alaska contains one of the largest known U.S. areas of un-
developed natural gas. In addition to currently proven reserves, there are an
estimated 76 trillion cubic feet of undiscovered recoverable gas resources.

There are presently three proposals for the transportation of Alaskan gas
now before the Federal Power Commission. The trans-Alaska or El Paso pro-
posal, the trans-Canada or Arctic gas proposal, and the Alcan Highway or North-
west pipeline proposal.

The length of time involved in selecting and certifying one of the systems and
in receiving all the required Federal, State, and local permits that will permit
construction to begin will have an impact on the northern tier's energy supply
picture.

FPC presently is holding a combined hearing on these proposals which I believe
is to be completed by November 1. An administrative law judge decision will
probably be made before the end of December, and the final FPC review is sched-
uled for completion by March 1, 1977. Gas should begin flowing within 3 to 5
years after FPC approval depending on the system chosen.

In the interest of insuring a timely decision on this issue and coordinated gov-
ernmental decision making, the administration has submitted to Congress a bill
that would do the following: (1) direct the Federal Power Commission to com-
plete its review of proposed transportation systems and transmit a determina-
tion to the President by January 1, 1977, (2) allow the President to make a de-
cision after he receives the agencies' assessments no later than August 1, 1977.

Recent experience wvith the development and construction of major energy re-
lated projects has continuously demonstrated that the longer delay the more
expensive these projects become.

It is obvious that these additional supplies of natural gas will not be available
in the northern tier until the early 1980's and that crude oil and petroleum prod-
uets will Tbe a major component of the energy supply equation now and in the
future.

lTast October John Hill, my deputy, addressed this committee on the energy
problems confronting the northern tier States (Washington, Montana, North
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Dakota, MinnesotaN Michigan, and Wisconsin) and particularly the State of
Minnesota. We stated then that FEA was completing plans for an allocation

system that would provide a first level of protection to landlocked northern tier
refiners.

On April 1, 1976, the Federal Energy Administration implemented the manda-

tory Canadian crude oil allocation program. Allocations to northern tier refiners

are based upon an evaluation of their demonstrable reliance on Canadian crude

and on their access to alternative crude oil distribution systems. Two 6-month

allocation periods have distributed the reduced Canadian crude exports equitably
among the refiners who rely on Canadian crude oil. In addition, the FEA is con-

tinuing to meet with the National Energy Board of Canada to examine the means

of alleviating the effects of the anticipated decline in Canadian crude oil exports
available for the northern tier refiners.

With regard to this winter's energy supply, it is anticipated that due to in-

creased demand and curtailed crude oil supplies from Canada, it is expected that

this winter there will be a 29-percent increase from the 1975-76 product inship-

inents to the northern tier States. However, if a severe winter occurs, additional

product could be needed. Spare product pipeline capacity is sufficient from other

areas into the northern tier States to accommodate these increases. Midwest re-

fineries currently supplying these areas have the capacity to handle this increase.

It is not anticipated that there will be any significant petroleum product short-
ages in the northern tier States.

Although there was some concern last year about propane, for this coming

winter it appears that there will be adequate supplies of propane. The National

Energy Board of Canada projects 28.525,000 barrels of propane will be ap-

proved for export to the United States from April 1976 through 'March 1977. Vir-

tually all this propane is used in the northern tier States. Recently there has

been a temporary and limited surplus of Canadian propane and, as a result, the

United States has been asked to increase its imports. It is expected that we will

begin the 1976-77 beating season with substantial propane inventories which,

together with domestic production and imports, are expected to be more than

adequate to meet traditional requirements throughout the United States and
specifically to the northern tier.

On August 2, the Federal Energy Administration submitted a report to Congress

on "Crude Oil Supply Alternatives for the Northern Tier States." The purpose

of this study was to assess the feasibility, cost and environmental aspects of

alternative petroleum sources and transportation systems for the northern tier

States and to recommend steps Federal and State Governments and private

industry can take to assure uninterrupted oil delivery to this region. The study

was prepared by FEA in close cooperation with representatives of the six con-

cerned States and with the the Departments of Interior and Transportation.,

EPA, and the National Oceanographic and Atmospheric Administration.
The report outlines long-term supply alternatives to the northern tier, basically

for the post 1979 time frame. This report was supported by volumes I and II of

a study conducted under a contract awarded to Bonner and Moore Associates,

Inc., consulting engineers. MNy staff extracted information from these studies and

conducted additional analyses to identify the areas which could be impacted by

the various proposals. Because of the broad range of options under consideration,

it was not possible to determine the full impact in each area. The study repre-

sents a tremendous amount of valuable information which we are able to use
as a basis for further analyses.

FEA is presently preparing a second report for submission to Congress which

will analyze the potential supply gap that could exist between 1977 and the

implementation of long-term solutions, sometime after 1979 and whichl will show

what supply options may be available. The second report will be based in part

upon volume III of the Bonner and Moore study. Because this volume deals

with the actual short-term plans of various companies, it is less speculative than

the long-term study. Our knowledge about the northern tier situation has ex-

panded considerably by the information contained in this study.
I would like to briefly discuss what FEA has identified with regard to poten-

tial long-range solutions for the northern tier.
Our assessment considered 12 different long-term supply alternatives. The

following five proposals have been found to be economically feasible:
1. Trans-provincial proposal. which includes a deepwater port and terminal

in British Columbia and a pipeline to connect with the inter-provincial pipeline.

(2) Northern tier pipeline, which includes a deepwater port at Port Angeles,
Washington, and a pipeline across the northern tier States.
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(3) The Sohio-plus alternative which includes, (1) a terminal in Long Beach,
California, and a pipeline to Midland Texas, (2) The Wiliams pipeline expansion
from Tulsa to Minneapolis, and (3) a new pipeline to supply Montana and
North Dakota.

(4) The loop alternative, which includes a deepwater offshore port off Louisiana
and would provide crude oil through the capline system to the Great Lakes
region.

(5) The Seadock proposal, which would provide crude oil from the Houston area
to Tulsa and Chicago areas.

The last two proposals, loop and seadock, appear economically feasible, inde-
pendent of northern tier needs. However, they would not supply crude oil directly
to the northern tier refiners.

The relatively lengthy time required for completion of each of these long-
term solution options means they are inadequate to relieve the short-term
impacts resulting from the Canadian export reduction.

The implementtaion of any long-term solution to the northern tier States
crude oil supply problem probably will not be operational until at least late
1979. As I have previously indicated we are continuing to analyze the problems
to be encountered between now and the implementation of a permanent long-term
solution.

The fact that there are four distinct supply and marketing areas in the northern
tier States makes it impossible to analyze them as a single entity. The six-State
northern tier area is logically divided by supply routes in four distinct supply
and marketing areas. These areas are:

(1) Southern Michigan
(2) Minnesota, Wisconsin, northern Michigan, and eastern northern Dakota:
(3) Montana, western North Dakota, and eastern Washington;
(4) Western Washington.
Before discussing some of the specifics that have been identified for the short

term, I would like to point out that economic uncertainties are currently inhibit-
ing investment in possible refining and pipeline alternatives. Among these un-
certainties are possible governmental actions concerning divestiture, price con-
trols, and the question as to when a long-term alternative such as the northern
tier or trans-provincial pipeline will be in place.

FEA's preliminary analyses indicate that the market areas of southern Michigan
and western Washington should have sufficient petroleum supply to meet demand.
The marketing area including Minnesota and Wisconsin should make it to 1980
without significant petroleum shortages, primarily because of the Williams
Brothers pipeline expansion. In the market area including 'Montana, we are
somewhat concerned about the unavailability of additional indigenous acceptable
crude oil and lack of spare product pipeline capacity. However, we believe that
it will be two or three years before problems might develop. Anticipating a
possible shortfall this far in advance enables industry to take actions to develop
alternate supplies. Thus, it is probable that any shortfall can be averted.

The proposed expansion of the Williams Brothers pipeline system would have
a significant affect on crude oil availability in the northern tier. It will make
possible the reallocation of approximately 55 MB/CD in 1978 to other northern
tier areas. such as Montana and Wisconsin. If this pipeline is not utilized or is
not expanded to at least 135 MB/CD, then shortages of petroleum supplies could
result by early 1979.

We will submit more precise information to Congress after our short-term anal-
ysis is completed. It should be completed by October.

Crude oil exchanges waith Canada are perhaps the most promising means of
alleviating the short-term petroleum supply shortage in the northern tier. Last
year the two countries agreed that commercial exchanges between Canadian and
U.S. companies if consistent with broad energy policy guidelines, should not be
precluded by present legal, administrative or fiscal regulations in either country.

Last October we told this committee we were analyzing the possibilities for the
exchange of oil between Canadian and U.S. refiners within the framework of ex-
isting policies affecting them and that we had agreed with the Canadian Govern-
ment that the respective governments would not be parties to exchanges, but
would maintain a favorable environment within which exchanges could take
place.

As of September 1, 1976, FEA has processed seven exchange requests. To facili-
tate six of these exchanges, FEA has issued import licenses for a total of 47 MBD.
FEA has recommended that the Department of Commerce issue corresponding
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export licenses. We understand that three export licenses totalling 10 MBD have
been issued.

Although the Government of Canada has stated that oil swaps will continue to
be in addition to the Canadian exportable surplus, this is not an indication that
swaps can be used indefinitely in lieu of building a transportation system to
provide crude oil to these refiners.

Since 1973 the Canadian oil curtailment has resulted in a drop in oil imports
to the U.S. of about 700 MBD. Meeting this gap has caused a sizeable increase in
domestic pipeline utilization from the Gulf Coast to replenish the lost Canadian
crude oil. In spite of increases in capacity, many of the U.S. pipeline systems are
pushing maximum capacity and in some instances have had to prorate. For ex-
ample, the Texoma pipeline which carries crude oil from the Gulf of Mexico to
Cushing, Oklahoma, had spare capacity in June, and in August was prorating at
69 percent. There simply is not sufficient unused capacity from the Gulf of Mexico
to meet all of the potential exchanges using only the Lakehead/Inter-Provincial
pipeline route.

The Federal Government is seeking ways to expand the parameters for ex-
changes with Canada. At a meeting scheduled for early October, we will again
pursue the possibility of using offshore rather than U.S. domestic crude for
exchanges.

The Canadian Government is likely to seek assurance of a long-term solution
to the problem of supply for the northern tier refiners. We plan to demonstrate
that we have made a real effort to use domestic oil, and to outline the constraints
posed by our current pipeline system.

I appreciate the important role which the individual states play in energy
questions. No important energy problem can or should be solved without the
direct involvement of state representatives. The northern tier situation requires
that FEA and other Federal agencies work continuously with state and local
officials to develop the framework within wvhich critical State and national
objectives can be addressed.

The Federal Energy Administration is encouraged by the varIous private
industry proposals for transportation systems to provide alternate petroleum
supplies to the northern tier area. In light of the serious supply problem which
is expected to occur in the northern tier States, FEA feels that it is imperative
that prompt action be taken by the participants to resolve the problem.

Whether or not the short-term problem is substantial and governmental in-
volvement is necessary or appropriate cannot be determined until the short-
term report is completed.

A long-term solution for providing a supply of petroleum to the northern tier
States appears to be possible. Industry has indicated a willingness to commit
capital to the various alternatives now being considered. Consequently, the FEA
does not see a need at this time for governmental role to effect long-term solu-
tion except to encourage prompt action by Federal, State and local officials
responsible for permitting activities.
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SECTION 1

INTRODUCTION

This document, Volume III in the study of Northern Tier

alternatives for energy supplies, contains the results from

performance of Tasks 4 through 7 assigned as additions to the

Federal Energy Administration's Contract No. CR-05-60593 under

a modification dated June 19, 1976.

1.1 PURPOSE AND SCOPE

The principal purpose of the work covered by this

document was to gather detailed information related to refin-

eries, pipelines, domestic crude supply, and other forms of

petroleum transport that will aid the U.S. Federal Energy

Administration-Office of Regulatory Programs in its tasks of

allocating dwindling supplies of Canadian crude oil. Where

possible, impediments to securing alternate supplies of crude

oil through 1977 are identified and highlighted.

Specific task descriptions were condensed into the

following list, which is illustrative of the intent and scope

of Bonner & Moore's work under the contract extension.

a Analysis of each facility in the Northern Tier

States which currently uses Canadian crude oil

in order to assess its ability to use other raw

material. Northern Tier States, as defined by

the work statement of the study, include

Michigan, Wisconsin, Minnesota, North Dakota,

Montana, and Washington. Facilities analyzed

include refineries, power plants, and one SNG

manufacturing facility. Affidavits to the FEA,

visits to all Priority 1 facilities, and
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telephone interviews with representatives of
Priority 2 facilities yielded the data necessary
for drawing study conclusions. Planned changes
to facilities through 1977 and obstacles to
alternate raw stock usage were documented and
included process units, dockage, storage, local
pipeline, and truck/rail unloading facilities.

n Analysis of the operation of crude and product

pipelines which service the Northern Tier States

and are capable of transporting non-Canadian

crude oil. Principally, these data include
capacities, committed throughput, and planned
expansions through 1977. Unit train and barge
transport were considered as alternate modes of
supplying crude oil.

0 Description of domestic crude oil supplies in

Montana, North Dakota, Michigan, and Wyoming in

terms of production quantities, quality, loca-

tion, and producers.

o Calculation of the effect of alternate supplies

on product prices in the Northern Tier States

through 1977. Calculations are based on
replacing lost Canadian crude by the most
reasonable product or crude supply route.

The scope of our tasks was limited to the six Northern
Tier States and consideration of only those facilities changes
which could be in place by the end of 1977. It was recognized
that certain of the required data would be considered proprie-
tary by pipeline, refining, and producing companies and would
not be released to Bonner & Moore. When this occurred, esti-
mates of data were made when technically feasible.
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1.2 DOCUMENT ORGANIZATION

The balance of this report document is organized as

follows:

o Section 2 contains major conclusions drawn from

the study's analyses.

o Section 3 presents orientation Information and

some analytical results on refining facilities,

transportation facilities, and crude oil produc-

tion in the Northern Tier and Wyoming.

n Section 4 presents analytical results from the

study--including the required analysis of added

costs for products in the Northern Tier States

during the next 18 months.

Three separately-bound addenda support this report:

n Addendum A details each Priority 1 and 2 facility

in the Northern Tier (PROPRIETARY).

U Addendum B describes each crude and product

pipeline that is involved in supplying the

Northern Tier (PROPRIETARY).

r Addendum C contains production data for Michigan,

Montana, North Dakota, and Wyoming.
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SECTION 2

MAJOR CONCLUSIONS

This section summarizes five major conclusions drawn
from the short-term Northern Tier supply study and briefly
presents the bases for these conclusions.

0 The Northern Tier cannot be viewed as a single
entity for purposes of analysis or regulation.

The six-state Northern Tier area is logically
divided by supply routes into four distinct
supply and marketing areas. These areas are:

(1) Southern Michigan

(2) Minnesota, Wisconsin, Northern Michigan,
and Eastern North Dakota

(3) Montana, Western North Dakota, and Eastern
Washington

(4) Western Washington

1 Each area of the Northern Tier will be able
to meet projected petroleum demands through
1977 by utilizing existing transportation and
refining systems.

The situation of the four Northern Tier areas
through 1977 is as follows.

(1) Southern Michigan - This area has surplus
product pipeline capacity through 1977.
Crude pipeline capacity is tight through
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1977. Surplus crude capacity exists from

Chicago, but is bottlenecked into Chicago

from the Gulf Coast without the Explorer

expansion. Expansion of the Explorer line

requires 0.25-1.0 MM$ investment and about

three months' lead time.

(2) Minnesota, Wisconsin, Northern Michigan,

and Eastern North Dakota - Existing spare

capacity for crude oil and products pipe-

lines is insufficient to meet demands in

this area when Canadian crude imports decline

to levels projected for 1977. Although

this area draws products from common sources,

crude oil supply to this area actually con-

stitutes two separate problems--one for

refineries in Minneapolis-St. Paul and

another for refineries in Superior, Wrenshall,

and Mandan. Crude oil can, for example, be

made available for Minneapolis-St. Paul

refineries through the projected expansion

of the Williams pipeline in late 1977.

Alternatively, barges are a potential short-

term solution for Minneapolis-St. Paul

refiners, although this would involve addi-

tion of tankage. The Williams expansion,

however, would be of only limited help to

Superior and Wrenshall refineries--and of

no help at all in Mandan. Barges would

also be of no help for any of these three

refineries. The only solution to short-term

crude supply problems in Superior, Wrenshall,

and Mandan (other than exchanges) appears

to be a very expensive one--the use of unit

trains.
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(3) Montana, Western North Dakota, and Eastern

Washington - This area has no spare product

pipeline capacity, except for possible

supplemental supply to eastern Washington

only from Utah (which appears unlikely

because of restricted refinery capacity in

Salt Lake City) or by getting product

to Denver (which indirectly satisfies

Montana refineries' markets). Crude pipeline

capacity is also tight in 1977, but reversal

of the Glacier line could produce 9 (with

potential upgrade to 25) additional MB/CD.

Eastern Washington could be supplied by

barges on the Columbia River from the

western Washington refineries (if the

pipeline from Pasco has capacity), and

Montana could be supplied by unit trains;

both these possible alternatives require

investment and lead time.

(4) Western Washington - Because the Washington

refiners can receive crude over their docks

and currently produce 50 percent more
product than their market area (western

Washington and western Oregon) requires,

this area has no problem in the short term.

a Without additional investments in transportation

systems and refinery facilities, the years past

1977 will be very difficult for most of the

Northern Tier.

With continued growth in demand, decreased amounts

of Canadian crude, and allocation of crude by

crude type, by the end of 1977 the Northern Tier



25

will have exhausted its existing pipeline

capacity to supply both crude and product. A

long-term supply alternative will not yet be

in place, and short-term investment is unlikely.

a Of the petroleum product price increases between

1976 and 1977, only about 0.2 to 0.3 cents per

gallon can be attributed to replacing Canadian

crude oil.

This conclusion is supported in detail in Section

4 of this report.

O Exchanges are perhaps the most promising means

of alleviating the petroleum supply shortfall in

the Northern Tier.

Three types of exchanges (currently restricted

by government regulations) could benefit the

Northern Tier refiner and better enable him to

service his product area:

(1) Exchanges among U. S. and Canadian

refiners - The present Canadian restric-

tion requiring U.S. domestic oil in exchange

for Canadian oil seriously limits this

solution due to pipeline limitations in

the Chicago area. The best solution is

the exchange of foreign oil through Montreal,

and every effort should be made to accomplish

this exchange. Volumes I and If of this

study contains further details on this

alternative.
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(2) Exchanges of Canadian allocations among

U.S. refiners - This is currently only

possible within a company. It would be

beneficial for U.S. refiners with Canadian

allocations that they cannot run to exchange

crude (perhaps Canadian; perhaps domestic)

with other U.S. refiners.

(3) Other exchanges among U.S. refiners -

Exchanges among refiners with access to
different processing capabilities could be

an attractive short-term alternative as

described in subsection 3.1, provided that
the supplier/purchaser relationships of

10 CFR 211.63 of the Allocation Regulations

can be satisfied and recognizing the exist-

ing price ceilings.

The foregoing conclusions were based on the best data

available to Bonner & Moore in the time frame of this study.

It must be recognized that data supplied by individual pipeline

companies and refiners could possibly be somewhat biased toward

the interests of the contributors. Also some involved compa-

nies refused to supply Bonner & Moore with data not in the

affidavits filed with FEA.

The above conclusions were also based on anticipated

"average" conditions. A harsh winter or excessive tourism

could, of course, increase demand for petroleum products beyond

that projected. Such seasonal impacts were beyond the scope

of this study.
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It must be recognized that economic uncertainties

are currently inhibiting investment in possible refining and

pipeline alternatives. Among these are governmental actions

concerning divestiture, cost pass-through, and lead phase-down,

and the uncertainty that a long-term alternative such as a

Northern Tier or Trans-Provincial pipeline will be in place

by 1980.
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SECTION 3

ORIENTATION

This section describes the basic functions and
processes of the 25 Northern Tier Priority 1 and 2 plants,
and describes the transportation networks that link these
plants with their supply sources and their markets. This
section is intended to educate the reader in the operation of
refineries and the refining and transportation problems that
are unique to the Northern Tier.

Subsection 3.1 describes the basic functions and
processes of refineries, power plants, and SNG plants as they
pertain to such facilities in the Northern Tier. Emphasis is
on refineries which constitute 21 of the 25 facilities and
represent 782 MB/CD of the 844 MB/CD throughput for the first
half of 1976.

Subsection 3.2 details the existing petroleum trans-
portation network--with emphasis on pipelines--including
possible expansions and potential new means of crude supply
such as unit trains and barges.

3.1 PLANT ORIENTATION

The Priority I and Priority 2 plants in the Northern
Tier consist of 21 refineries, three power plants, and one
synthetic natural gas (SNG) plant. The following paragraphs
describe the basic functions and processes involved in such
plants.
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3.1.1 Refineries

In general, a typical Northern Tier refinery is con-

strained--by existing facilities--in its ability to process

heavy, high-sulfur crude. Most of these refineries were

designed to process local light, sweet crude into gasoline,.

heating oil, and a limited amount of asphalt. Therefore,

the typical Northern Tier refiner does not have facilities

to receive non-Canadian foreign or Alaskan North Slope crude,

to distribute the heavier product slate, or to adjust the

intrinsic qualities of the crude to meet various product

specifications.

In order to explain the processing problems of

Northern Tier refiners, the intricacies of refinery operation

are described here in terms of:

1) A description of the units and operation of a

hypothetical "basic" (non-Northern Tier) refinery

processing 50 MB/CD of light, low-sulfur Canadian

crude (paragraph 3.1.1.1).

2) A discussion of the impact on the hypothetical

basic refinery of changing to run a mixture of 25 MB/CD

of light, medium-sulfur Arabian crude and 25 MB/CD

of heavy, high-sulfur Arabian crude (paragraph 3.1.1.2).

3) A description of a "typical Northern Tier"

refinery processing 50 MB/CD of light, low-sulfur

Canadian crude (paragraph 3.1.1.3).

4) A discussion of the impact on the typical

Northern Tier refinery of changing to run a mixture

of 25 MB/CD of light, medium-sulfur Arabian crude and

25 MB/CD of heavy, high-sulfur Arabian crude (paragraph

3.1.1.4).

83-836 0 - 77 - 3
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5) A discussion of some of the variations in the

Northern Tier refinery's processing capacility

(paragraph 3.1.1.5).

3.1.1.1 "Basic" Refinery

A basic refinery processing light Canadian crude is

presented in Figure 3-1. The general facilities and processing

flow sequence is as follows.

The crude is transported via pipeline, received into

tankage, and stored until needed. This refinery generally has

minimal tankage since crude is available on an as-needed basis.

The first processing unit in the overall flow is

called an atmospheric pipestill because it operates at near

atmospheric pressure. (It is also called the crude unit.) This

unit splits the 50 MB/CD of crude into various boiling ranges

from light to heavy products. The lighter streams physically

come off the top of the unit, heavier streams are removed from

the sides, and the heaviest stream is removed from the bottom.

The light stream, a vapor at atmospheric conditions,

is sent to a gas recovery unit--where it is split into 400

fuel oil equivalent barrels (FOEB) per calendar day of fuel

gas, which is typically consumed within the refinery, and 0.2

MB/CD of butane, which is used to blend gasoline.

Moving from the top to the bottom of the atmospheric

pipestill, the next series of hydrocarbons to come off are

considered straight-run gasoline. These streams, totalling

13.5 MB/CD, are blended with 1.6 MB/CD of butanes to make the

regular-grade gasoline purchased at the gas station. This

basic refinery must import 1.4 MB/CD of butanes to blend such

gasoline.
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The next heavier boiling range materials are called
distillates. These distillates, totaling 14.4 MB/CD, are used
to blend kerosine and heating oil. The 21.5 MB/CD stream to
come off the very bottom of the atmospheric pipestill is
called "reduced crude" or "topped crude," which this basic
refinery uses for residual fuel.

For the purposes of this Northern Tier study, the
important things to consider about this basic refinery are:
(1) it contains very limited crude tankage; (2) the product
tankage is sized to handle the expected product rates, and
markets have been developed for these typical rates; (3) the
product quality must exist in the crude as it is received,
since there is really no ability to alter the intrinsic prop-
erties of the crude (the products are simply physically
separated in the atmospheric pipestill); and (4) the pipestill
and gas-recovery units contain metals that are designed for
the low corrosion rate that is typical of light, low-sulfur
Canadian crudes.

3.1.1.2 Changing the Basic Refinery's Crude Mix

Figure 3-2 presents the same refinery but now feeding
a mixture of 25 MB/CD of light, medium-sulfur Arabian crude and
25 MB/CD of heavy, high-sulfur Arabian crude. This mixture is
heavier than the light Canadian, 30.5° API versus 36.40 API,
and was higher in sulfur, 2.4 weight percent sulfur versus 0.4
weight percent sulfur.

In order to run this mixture of foreign crude, the
refinery must first be able to receive it by pipeline, and
must have considerably more crude tankage to be able to:
(1) receive the light crude and the heavy crude separately;
(2) blend the 50/50 mixture in order to process it; (3) min-
imize transportation cost by receiving larger batches; and
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(4) provide for the variability of crude availability. In

this case the Northern Tier refiner would not have enough gas-

oline or distillates to meet his typical sales volume, and

he would have 26 percent more residual fuel with five times

the sulfur level (3.7 versus 0.7 weight percent sulfur) to

market in an area that has very little demand for high-sulfur

residual fuel. Also, this basic refiner would have to maintain

(take out of service for "overhaul") the atmospheric pipestill

in order to upgrade materials of construction to handle the

higher corrosion rate resulting from these crudes.

Comparing Figures 3-1 and 3-2 shows that the straight-

run gasoline yields are 5.0 MB/CD (33 percent) lower, the

distillate yields are 1.5 MB/CD (10 percent) lower, and the

residual fuel yields are 5.6 MB/CD (26 percent) higher. It is

doubtful that this basic refinery would actually be able to

process this particular crude slate at rated capacity because

the atmospheric pipestill was not designed to handle this

high-reduced-crude rate.

In the short term, this basic refinery must:

(1) develop a market for the 5.6 MB/CD of high-sulfur residual

fuel; (2) run.at reduced throughput (less than capacity) due

to the limited residual fuel tankage; and (3) tank car the

residual fuel significant distances to places where it can be

burned or blended with other low-sulfur fuel stocks to make

an acceptable residual fuel. This would probably not be

economically attractive.

The other short-term alternative would be to obtain

crudes that are somewhat similar to low-sulfur Canadian

crudes, that have the intrinsic product qualities needed, and

that produce roughly the same product distribution as the

lighter Canadian crudes. These crudes are, of course, in high

demand and are cumbersome to transport from their source to the

refinery.
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In the long term, this basic refiner could expand

his facilities to upgrade the residual fuel to distillates and

gasoline in order to produce on-specification products. This

would require a significant investment and a two to four-year

lead time--at a time of unsure crude supply and an uncertain

refining future.

3.1.1.3 Typical Northern Tier Refiner

Figure 3-3 shows the facilities and flow sequence of

a typical Northern Tier refinery; the additional facilities

over those of the basic refinery are highlighted.

A pair of units (called a reformer feed hydrofiner

and a catalytic reformer) have been added to the heavier gas-

oline stream on the atmospheric pipestill. The reformer feed

hydrofiner lowers the sulfur-level of feed to the catalytic

reformer from 400 parts per million (ppm) to less than 50 ppm.

Sulfur-level must be below S0 ppm for the reformer catalyst

to function properly. The catalytic reformer converts 11.0

MB/CD of virgin, low-octane naphtha into 8.8 MB/CD of higher

octane reformate at a yield loss by producing 1.6 MFOEB/CD of

gas. This unit enables the refiner to produce premium gasoline.

A vacuum pipestill has been added to split the 18.8

MB/CD of reduced crude from the atmospheric pipestill into

13.0 MB/CD of catalytic cracker feed and 5.8 MB/CD of bottoms.

The 5.8 MB/CD of bottoms of this vacuum pipestill can be sold

as residual fuel if it is blended with some catalytic cracking

heating oil or can be sold as asphalt if if meets the various

asphalt specifications.

The catalytic cracker processes 2.7 MB/CD of light

gas oil from the atmospheric pipestill and 13.0 MB/CD of heavy

gas oil stream from the vacuum pipestill. The primary products
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from the "cat cracker" are 9.3 MB/CD of catalytic gasoline

and 3.9 MB/CD of catalytic heating oil. The cat cracker pro-

duces a significant amount of gas recoverable in gas recovery.

This cat cracking gas contains olefins, so a new process,

called alkylation, is added to the gas recovery section.

Alkylation combines these olefins with various butanes and

produces 2.3 MB/CD of high-quality alkylate.

This typical refinery can produce reasonable volumes

of premium gasoline because of the additional alkylation and

reforming processes. Since the atmospheric pipestill has

additional fractionation capability, this refinery can also

product jet fuels. The gas recovery section is designed to

recover 2.8 MB/CD of propane for sale as LPG or for use as

fuel gas.

The most significant consideration of this typical

Northern Tier refinery is that it produces 95 percent more

motor gasoline (29.4 versus 15.1 MB/CD) than is produced in

the typical basic refinery and about the same volume of

distillates. The increase in motor gasoline production is at

the expense of producing residual fuel. That is, the 21.5

MB/CD of residual fuel that is intrinsic in the crude has been

converted into 13.9 MB/CD of gasoline, 6.5 MB/CD of heavier
residual fuel, and some fuel gas.

Another significant point about the typical Northern

Tier refinery is that it has some flexibility to change the

relative volumes of motor gasoline, heating oil, and residual

fuel oil produced. The refinery could shut down the cat

cracker and alkylation units and produce the same products

slate as the basic refiner, but more typically the refinery

will move the 2.7 MB/CD light gas oil stream that goes to the

cat cracker and put it directly into distillates. The result
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would be a decrease of about 1.6 MB/CD of gasoline and an

increase of about 2.3 MB/CD of distillates.

It should be apparent at this point that: (1) crude

contains a mixture of gasoline, heating oil, and residual fuel

oil; (2) a refinery separates these various hydrocarbons into

saleable products; and (3) processes can be added to the

refinery to convert the residual fuel oil into gasoline and

heating oil and to upgrade the quality of that gasoline into

premium gasoline. This ability to move or change the ratio

of gasoline and heating oil is necessary in order to meet the

seasonal demands of gasoline and heating oil.

The only other two options that a typical refinery

has is to add significant additional tankage to store the gas-

oline produced in the winter time for sale in the summer time,

and then to use that same tankage to store the heating oil

produced in the summer time for sale the following winter.

Obviously the refinery could also increase the crude run in

one period or another to increase the volume of products, but

in general this is not economically attractive because it

would require signficant investment for spare capacity that

would be used infrequently.

3.1.1.4 Changing the Typical Northern Tier Refinery's

Crude Mix

Recognizing that the typical Northern Tier refinery

does not have the capability of changing facilities in the

short term, the same plant that is shown in Figure 3-3 is

depicted in Figure 3-4 processing 25 MB/CD of Arabian light

and 25 MB/CD of Arabian heavy crudes. This is strictly a

hypothetical picture, since it is doubtful that any of the

typical Northern Tier refineries would be able to process this

particular crude slate.
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The crude tankage, product tankage, product yields,
and product qualities discussion of the basic refinery also
apply to this typical Northern Tier refinery. Note that the
catalytic cracker has 14.5 MB/CD of feed in this case versus
the 15.7 MB/CD of feed in the light Canadian crude case, and
that the reformer has 8.2 versus 11.9 MB/CD of feed. The
result is that this Arabian crude slate produces 4.2 MB/CD
(14 percent) less gasoline, 1 MB/CD (7 percent) less distillates,
and 4.7 MB/CD (72 percent) more high-sulfur (5 versus 0.9
weight percent) residual fuel.

The short-term alternatives for the typical Northern
Tier refinery are the same as those of the basic refinery:
developing a market for the high-sulfur residual fuel or
obtaining crudes that are somewhat similar to the low-sulfur
Canadian crudes. The long-term alternatives for the typical
Northern Tier refinery are also similar to those of the basic
refinery; because the Northern Tier refinery has additional
facilities, however, it may be able to "de-bottleneck" the cat
cracker cheaper than the basic refinery could add an entirely
new facility. Whereas these two refineries differ very sig-

nificantly in the amount of investment in facilities and the

number of different processes, they have the same fundamental

problem with the significant change in crude-slate.

3.1.1.5 Variations in Northern Tier Processing Capability

The Northern Tier refineries have three significant
variations: (1) some Northern Tier refineries have substantial
asphalt markets; (2) some refineries have a degree of hydro-
treating and can therefore handle high-sulfur crudes; and (3)
three refineries have an additional processing unit to eliminate
vacuum pipestill bottoms.
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Those Northern Tier refineries with significant

asphalt markets already process a much heavier crude than the

typical Northern Tier refinery. These refineries have more

tankage for this additional heavy material due to the season-

ality of the asphalt market. While this ability to process

heavy, high-sulfur crude appears to be an asset, it is also

a liability since the refinery must be able to receive this

crude as a segregated crude. Some pipelines will not seg-

regate crudes, and crudes cannot be mixed with other crudes

or the refinery will not be able to make on-specification asphalt.

Many of the Northern Tier refiners have some hydro-

fining facilities; Figure 3-5 shows the location of these

facilities. There are fundamently four types of hydrofining

facilities.

1) As discussed in the typical Northern Tier
refinery section, 16 of the 21 refineries with reform-

ing capability have a reformer feed hydrofiner that

is about equal to the capacity of the reformer. The

hydrofiner lowers the sulfur content of the reformer

feed to a level that will not contaminate the reformer

feed catalyst.

2) Only three of the 15 Northern Tier refiners that

have cat cracking process part of the cat cracking

feed through a hydrotreater. This unit is called the

hydrotreater rather than a hydrofiner because the

severity of the processing must be higher in order

to lower the sulfur content of the cat feed to a

level where the products from the cat cracker meet

the sulfur specification.
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3) Ten of the 21 Northern Tier refineries have

distillate hydrofiners of one form or another. Some

of these process cat heating oil while others process

virgin heating oil directly from the atmospheric

pipestill. Again, these units lower the sulfur

content of the distillate to meet product specifica-

tion.

4) Due to their historical low residual fuel oil

sales and the comparatively recent reduction in fuel

oil sulfur specifications, none of the Northern Tier

refineries have a comparatively new processing unit,

called a gas oil hydrotreater, which processes vacuum

gas oil. The products from this gas oil hydrotreater

are low enough in sulfur to blend with the vacuum pipe-

still bottoms to produce a low-sulfur residual fuel

oil.

As shown in Figure 3-6, it is possible to add a coker

to process the reduced crude from the atmospheric pipestill or

the bottoms off the vacuum pipestill. The products from this

coker consist of a coker gas which would be processed through

the gas-recovery system; a coker gasoline which, while low in

quality, would be blended with the other gasoline components;

a coker gas oil which must be processed through catalytic

cracking to produce saleable products; and petroleum coke which

is typically sold for the manufacturer of electrodes rather

than as a substitute for coal. Only three of the Northern

Tier refineries have a coker. While this would seem to be

advantageous to them, it should be pointed out that these

cokers were sized for the crude that these refineries had been

processing, not for the signficant volumes of increased resid

that would be available with heavier foreign crudes. 
There-

fore, the refineries with cokers are in the same surplus

resid position as the typical Northern Tier refinery.
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3.1.1.6 Summary

The Northern Tier refineries differ in their abilities

to handle heavier, higher-sulfur crudes. The specific situa-

tion of each refinery is detailed in Addendum A. It is import-

ant to remember that some of the refineries cannot presently

handle these heavier, high-sulfur crudes without extensive,

expensive, long lead-time modifications to their facilities.

Each of these refineries is different in its ability or

inability to process and receive these heavier crudes. For

the short term, therefore, these refineries are severely

limited in the crudes that they can purchase and.process to

produce products for their markets.

83-836 0 - 77 - 4
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3.1.2 Power Plants

Several of the Northern Tier States are fortunate

enough to be able to satisfy a significant portion of their
electrical demand through hydroelectric generating facilities.
Where such facilities are not a practical alternative, coal-
fired generating plants have typically been used.

In order to comply with tighter air pollution stand-
ards of the early 1970's, however, generating companies were
confronted with three options: to clean up emissions from
their existing coal-fired facilities; to modify existing

plants to burn relatively clean fuels (natural gas or petro-
leum); or to invest in new plants based on nuclear power.

The decision made by each utility was principally a
function of the age of its coal-fired facilities, the growth
rate of demand for its electric service, and the long-term

availability of a clea.n fuel alternative. Economics, of
course, played an important role in evaluation of alternatives.

There are two emission problems for coal-burning
facilities: particulate matter and sulfur dioxide. Particulates
can be removed through the use of precipitators or other
filtration types of devices. Increasing stack height, although
not eliminating particulates, reduces its concentration by

dispersing it over a larger area. Sulfur dioxide can be
removed through "scrubber" types of devices. As in the case
of particulate matter, increasing stack height also reduces
concentration through dispersion. Modifying coal-fired
facilities to run cleaner fuels requires changing burners

and typically requires construction of new receiving and fuel
storage facilities. Nuclear plants are expensive and for a
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variety of reasons require a longer lead time for construc-

tion than fossil-fuel plants.

In view of the particular circumstances in each case,

three utilities in Northern Tier States elected the petroleum-

fired option. These were Lake Superior District Power in

Ashland, Wisconsin. Consumers Power in Essexville, Michigan,

and Detroit Edison in River Rouge, Michigan. Each of these

plants is discussed in detail in Addendum A.

These three oil-fired generating facilities are rela-

tively unique in comparison with other oil-fired utilities in

the United States in their use of crude oil rather than resid-

ual fuel oil.

Crude oil is actually a mixture of gasoline, heating

oil, and heavier materials converted to these products by the

refining process. The price of each product is a function of

many factors, principal among which is demand. Typically gaso-

line has a relatively high price, whereas residual fuel oil

(which is, as the name implies, the product left after more

valuable products have been removed) has a lower price. For

economic reasons, therefore, most oil-fired electrical util-

ities in the United States use residual fuel if available.

Since residual oil was not readily available to the

utilities mentioned, due to a lack of domestic supply and/or

transportation facilities, and since overland Canadian crude

oil was available under import policies at the time, these

utilities elected to fire crude oil. Ironically at the present

time, crude oil is becoming unavailable to these utilities due

to Canadian export policy, while Canadian residual oil has

become available due to changes in United States import policies

which now allow imports of this product.
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3.1.3 Synthetic Natural Gas Plant

Natural gas has long been a favorite fuel for home
heating and for a variety of industrial uses. It is clean
and convenient to use, and has been relatively economical
because of price controls. Major investments have been made
in natural gas facilities by, among others, residential users,
industrial consumers, utilities, and pipeline companies.

Natural gas, because of its nature, can be most econo-
mically transported through pipelines. Accordingly, demand
for natural gas can best be satisfied by supply from a land-
contiguous area. As the growth in demand for natural gas has
exceeded available supply, curtailment of deliveries to
utility companies has been necessary. Utility companies have
responded by ranking their customers into different groupings
to allocate the deminished supply. Home owners, for example,
have traditionally had a higher priority than industrial users
because home owners have no alternate means of generating
heat. Furthermore, gas utility companies have often limited
new customers to residential users in an attempt to reduce
demand.

Notwithstanding these measures, a supply shortfall
has still developed. Because of this shortfall, investments
in synthetic natural gas (SNG) plants among other alternatives
such as LNG ships have been evaluated.

Synthetic natural gas can be manufactured from coal,
naphtha, or condensate. Principally because of technology and
economics, SNG plants built in the United States to data have
used either naphtha or condensate as feedstock. Even in these
cases, such plants are relatively high cost. They must also
compete with petrochemical plants that use the same feedstocks
as their raw materials. Their supply situation may change with
lead phasedown and motor gasoline desulfurization programs.
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The only SNG plant built In the Northern Tier States

is the Consumers Power Plant at Marysville, Michigan. This

facility is discussed in detail in Addendum A.
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3.2 NORTHERN TIER TRANSPORTATION

As Canadian imports of crude oil become decreasingly

available to the United States, the Northern Tier States are

becoming increasingly dependent on alternate supply lines for

crude oil and petroleum products. While long-term solutions

to crude oil supply to the Northern Tier States are being

developed, an interim period exists during which Canadian

imports will be further curtailed while demand for products

in the Northern Tier continues to grow. During this interim,

existing and expandable supply lines for crude and products

to the Northern Tier will become critically important to

energy availability and energy economics.

Fortunately, a multiplicity of transportation methods

exist for moving crude oil and products into virtually all

parts of the Northern Tier. These alternatives are crude oil

and product pipelines, barge transportation via rivers and

lakes, deepwater seaports for crude importation, and rail

(tank car) transportation. These are described in detail in

Addendum B.

The transportation options considered in this study

are only those which can have an impact on the Northern Tier

areas during the period between mid-1976 through 1977. Some

of these transportation methods have the potential to help

alleviate a growing shortfall of crude/product supply which

would otherwise occur beyond 1977, but analysis beyond 1977

was conducted only as the restrictive time frame of this

study permitted.

This section of the report first discusses the gen-

eral transportation situation in the Northern Tier States

(subsection 3.2.1) and then presents more detailed information

on the various modes of transportation available for movement

of crude oil and petroleum products (pipelines, barges, and

rail transport).
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3.2.1 Transportation Summaries by Area

Each area within the Northern Tier has different lim-

itations on transportation capability. Limitations depend on

the transportation which is currently in place and the geography

of the particular area under consideration.

In terms of transportation capabilities and transpor-

tation problems, the Northern Tier may be characterized as

four separate areas. Each of these areas has similar or highly

related energy supply problems and transportation capabilities.

These areas are:

1) Southern Michigan

2) Wisconsin, Minnesota, Eastern North Dakota,

and Northern Michigan

3) Western North Dakota, Montana, and Eastern

Washington

4) Western Washington

The transportation capabilities of each of these

four areas are largely isolated from capabilities in other

areas. The composition of transportation capability in each

area is quite different. Each area has its own set of trans-

portation economics for crude oil and products, and there is

very little overlap in markets between areas.

For interim supply of crude oil and products, only

existing facilities and facility expansions which do not

require heavy capital investment can be considered. The

consumers of crude oil in the Northern Tier are convinced that
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long-term supplies of crude will be available within the next
five to six years. Potential investors are, therefore, unwill-
ing to commit long-term capital to short-term transportation
solutions. Short-term, high-cost solutions to energy supply
problems may be required for some areas--particularly beyond
1977. Each area and its general capabilities and problems
in crude and product transportation are discussed in the fol-
lowing paragraphs.

3.2.1.1 Southern Michigan

Southern Michigan is a Northern Tier area which can
best utilize existing pipeline systems with little or no
additional investment requirements. The pipelines companies
serving Michigan indicate that spare capacity seems strained
to supply southern Michigan from Chicago with crude oil through
1977, and crude supply into Chicago is severely limited. Such
plans must consider not only growing demand for products in
Michigan, however, but also the requirement to supply U.S. or
foreign crude oil through Michigan to Buffalo, New York. (Even
if exchanges can be effected with Canada, such crude oil would
likely take the same route.) Total additional volumes moving
through the pipeline system may cause an overload and a conse-
quent supply difficulty in Michigan. Supply shortage is
especially likely to occur if Michigan should experience a
severe winter in 1976-77 and 1977-78 or if gasoline demand is
larger than predicted for the summer months.

Should supply problems arise, southern Michigan has
a possible alternate supply possibility via the St. Lawrence
Seaway. This alternative could only be feasible during eight
to nine months per year. Traffic on the seaway is restricted
to limited draft vessels, and there is a scarcity of these
small lake tankers. Also, not all refiners have marine receiv-
ing facilities. Michigan refiners consider the seaway route
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to be a very high-cost solution, therefore, and certainly this

alternative should be considered only as a high-cost, very

short-term solution to supply problems.

Transportation of crude oil to southern Michigan via

existing pipeline systems costs from 40¢ to 70t per barrel,

according to source and destination. Transporting domestic

crude oil from the Gulf Coast to Michigan via the St. Lawrence

Seaway, on the other hand, costs substantially more--ranging

up to $5 per barrel. There is also the possibility of bring-

ing in foreign crude oil through the St. Lawrence Seaway.

North African crude, for example, could be transported into

Michigan for something like $1.20 per barrel. The same crude,

via pipeline from the Gulf Coast, would incur transportation

costs of about $1.05 per barrel. Few refiners in Michigan

have the capability to receive crude via the seaway, however,

which means that receiving facilities would have to be con-

structed. Such construction probably could not be completed

during the 18-month time frame of this study. Even with

receiving facilities, large additional sAorage capacity would

be required in order to make the seaway route feasible for

year-around supply due to the seasonal problems involved in

seaway usage.

3.2.1.2 Wisconsin, Minnesota, Eastern North Dakota,

and Northern Michigan

This Northern Tier area combines a heavy dependence

on Canadian crude oil with a very limited capability for

receiving crude oil through existing pipelines other than

those from Canada.

The Williams product pipeline has transported some

crude oil into this area (by batching crude oil with products)

and is planning an expansion of capacity by 80 MB/CD in late

1977.
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The Portal pipeline system also supplies North Dakota

crude oil into Minnesota but not in the volumes necessary to

supply both the Minneapolis area and the Duluth/Superior area

refineries.

There is some capability for transporting additional

finished products into this area via the existing pipeline

system. This solution to energy supply would create a changing

market, however, and would severely impact the refining indus-

try within this general area.

Barging crude oil or products up the Mississippi River

is an important capability in this area of the Northern Tier.

There is currently spare capacity insofar as barges are con-

cerned, but the river is somewhat bottlenecked at Lock 26 in

Illinois (see paragraph 3.2.4). Currently, Lock 26 on the

Mississippi causes a one-day delay each way in shipments. The

Mississippi River approach to transporting more crude or

product into southern Minnesota is feasible for eight months

of the year. If this area is to utilize this transportation

alternative, additional storage capability and/or the sched-

uling of crude receipts from other sources (e.g., Lloydminster

crude during the winter months when Canada does not want it)

to cover the other four months of the year would be necessary.

Beyond pipeline and river transportation solutions,

there is also the possibility of using high-cost unit trains

for tank-car shipments of crude oil into Minnesota via the

Portal pipeline. This alternative could have a substantial

impact on this area's crude supply in the latter part of 1977

if it is required.

The cost for crude shipments into this area via pipe-

line is approximately $1.03 per barrel. In comparison, crude

oil shipment by barge via the Mississippi River is $1.05 to

$1.40 per barrel, counting the possibility of additional costs
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for terminal and storage facilities. Tank car shipments via

unit trains could move crude oil into the area at about $3.07

per barrel into Minneapolis.

3.2.1.3 Western North Dakota, Montana, and Eastern Washington

This is a relatively isolated area insofar as alter-

nate pipeline transportation is concerned. Existing pipeline

systems primarily supply crude oil from Canada, with an addi-

tional line from Wyoming. While the reversal of another

existing pipeline is possible for shipping in Wyoming crude

oil, this is only marginally attractive because of limitations

to the processing of heavy Wyoming crudes.

Unit train shipment of crude oil to Billings, at

approximately $2.23 per barrel average cost, is a possibility.

This solution has, however, caused environmental reaction on

the transportation route from Washington to Montana and North

Dakota (see paragraph 3.2.4.3). This unit train solution

would require about six months for implementation, and no

capital has as yet been committed to such a solution. For

this reason, the earliest impact of unit train shipments could

not come before the first half of 1977.

There is a possibility for additional product ship-

ments into eastern Washington along the Chevron product line

from Salt Lake City. Some product has also been barged up the

Columbia River into the northern extremity of this pipeline

from the Washington refineries, but indications are that the

pipeline is currently at capacity. An indirect product supply

to Montana could be by supplying Denver via the Chase pipeline,

which would stop the product flow from Billings to Casper and

from Casper to Denver.
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If the western North Dakota, Montana, and eastern

Washington area has unusually high demand for either winter

or summer, even high-cost, short-term solutions may be very

strained to meet the demand.

3.2.1.4 Western Washington

Of all the Northern Tier areas, western Washington

will be affected least by the loss of Canadian crude imports.

Although this area was totally dependent on Canadian crude

via the TransMountain pipeline, it can alternatively receive

crude through existing harbor facilities via tanker. Some of

these facilities can handle large crude carriers in deep water.

Tanker traffic in the Puget Sound area is a source of contin-

uing concern in Washington State, principally because of the

potential for oil spills. This environmental aspect is dis-

cussed in Volume II of this study.

For some of the interim period, western Washington

will become more dependent on foreign crude oil (other than

Canadian) for supplanting Canadian crude and for satisfying

growing demands for petroleum products. Short-term plans for

processing foreign crude make this area vulnerable to crude

oil embargo. Over the long horizon, however, the Washington

refineries planning to run Alaskan North Slope crude will be

the first to receive shipments of this crude and will not be

dependent on long-term transportation solutions. Thus, some

vulnerability to oil embargo will disappear in 1977.

3.2.2 Pipeline Transportation

The United States has extensive crude oil and petro-

leum products pipeline transportation systems. The crude oil

transportation system has built up in response to the need for
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gathering crude oil (from domestic sources, foreign sources

on the North American continent, or importation seaports)

and transporting it to refining centers. The product system

has built up in response to the need for shipping finished

products from refining centers to market areas for ultimate

consumption.

Major routes of crude oil movement are shown in Fig-

ure 3-7. Major routes for product movement are similarly

illustrated in Figure 3-8.

In the Northern Tier, much of the crude oil pipeline

system has been developed specifically for transporting

Canadian crude to Northern Tier refining centers and distrib-

uting the resulting products to Northern Tier marketing areas.

Now, with the phasing out of Canadian imports, new supply lines

must be established. Existing systems can, to some extent,

be utilized for transporting crude oil to the Northern Tier to

replace Canadian crude oil. Some additional product can also

be supplied through existing product pipelines. There is also

a limited possibility for shipment of crude oil in lines now

dedicated to shipment of products.

The existing crude pipelines in the Northern Tier are

shown, on a state-by-state basis, in Figures 3-9 through 3-14.

Existing petroleum product lines in the Northern Tier are sim-

ilarly illustrated in Figures 3-15 through 3-21. Pipelines,

where available, are the most economical means for crude oil

product transportation. Table 1 shows a representative group

of tariffs for pipelines (with gathering costs for crude lines).

As indicated earlier, the Northern Tier States--because

of geography, existing transportation systems, and isolated

market areas--fall rather naturally into four general areas.

Each of these is discussed in terms of pipeline capabilities

and possibilities in the following paragraphs.
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Figure 3-7. Major U.S. Crude Oil Supply Pipelines



Figure 3-8. Major U.S. Products Supply Pipelines
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Figure 3-19. Product Pipelines - Montana
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0.0 'exko Station East Chicdgo. IllinOis 41.75 6.0 A.o.o Pipeline C-nPaVny
Griffith, Indlana 43.0 6.0
Centon. Ohio 61.5 6.0

llederlend. Te.as Pine Send. Minnesota 10260 Tease. Pipeline Co.pa.y. Cashing. OkIahoen ;
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3.2.2.1 Southern Michigan Pipelines

Southern or "lower" Michigan's petroleum product
market is supplied by product lines from outside the state
and by six refining centers located in central, eastern, and
southeastern sections of the state.

Product lines (previously shown in Figure 3-15) run
from the Chicago refining areas and supply the western portion
of lower Michigan (along Lake Michigan) as well as the Detroit
area. Some petroleum products are moved into the southeastern
portion of the state from refining areas to the south of Ohio.

Refining centers, which supply products to the eastern
section of southern Michigan and also to the Detroit area,
receive crude oil from four sources (see Figure 3-9 for a dia-
gram of crude pipelines).

1) Canadian crude oil flows into Michigan through
the northern branch of the Lakehead pipeline system
entering lower Michigan at its north tip. This line
carries Canadian and North Dakota/Montana crude oil
both to and through Michigan. To the north of Lake
Erie, the northern branch of the Lakehead pipeline is
reunited with the southern branch as Lakehead moves
back into Canada. A stub line on further east on the
Lakehead system eventually supplies crude to Buffalo,
New York.

2) Canadian, domestic, and foreign crude from the
southern branch of the Lakehead pipeline enters Michigan
at its southwest corner. Domestic crude and foreign
crude from the Gulf Coast enter this line in the
Chicago area after being transported north through
crude trunklines.
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3) Domestic and foreign crude enters Michigan at

its southeast corner. With the exception of Mid Valley

(which is full), this supply is provided by a branch

from the same basic trunklines which supply crude to

the Chicago area.

4) Crude oil is provided to refining centers from

oil production areas in Michigan.

Pipelines in the central section of southern Michigan

interconnect the three major pipeline crude sources and, in

addition, gather and transport oil produced in Michigan.

As the Canadian phase-out of exports to the U.S.

continues, Michigan's access to Canadian crude shipped through

the Lakehead system will steadily diminish to zero unless

exchanges can be put into effect with Canada.

While the western portion of southern Michigan should

have no supply problem as long as crude oil is available for

processing in Chicago, the central and eastern portions of the

state, including Detroit, will be affected by the Canadian

crude oil curtailment.

Additional crude oil to replace loss of Canadian

imports and to support expanding demand for products in Michigan

must come either through the Lakehead system from Chicago or

through expanded deliveries from the trunklines at the south-

eastern corner of the state. (Although indigenous crude pro-

duction is rising in Michigan, total increments to production

are not large enough to replace the impending loss of Canadian

imports.)

83-836 0 - 77 - 6
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It is important to remember that the crude oil pipe-
lines into Chicago and the lines supplying crude at the south-

east corner of Michigan are essentially two branches of a
system of trunklines which move crude oil up the Mississippi

Valley and through middle America. Transportation costs

(tariffs) for pipelining crude oil from the Gulf Coast into

Michigan range between 40 cents and 70 cents per barrel.

While the capacity of the basic trunkline system
moving crude oil to Chicago and the upper Midwest is very

large (1.5 million barrels per day in 1976), it is also facing
a very large growth in demand--especially if it is used to
supply replacement crude to the Northern Tier on either an
interim or long-term basis. This trunkline system must con-
tinue to satisfy growing demand in Chicago and the Midwest.

It must also accommodate growing demand for products in
Michigan. In replacement of Canadian supplies, the trunkline

system will also be used to supply oil which moves eventually

into Buffalo, New York. Products manufactured in Chicago and
in refining areas south of Michigan are also made from crude

shipped through this basic trunkline system.

Interviews with pipeline companies making up the major
trunklines indicate that some spare capacity exists and that
additional capacity in some cases can be created along these
lines. The cost of increased capacity by looping is estimated

to be in the range of 2.5 cents to 4.5 cents per barrel per
100 miles of original line length. Actual tariffs will vary

from this amount depending on marketing and other considera-

tions. (Looping of pipelines at bottleneck points, installation

of additional pumping horsepower, and other methods of pipeline
expansion are discussed in a later subsection). Projections by

pipeline companies indicate that a capability for moving a total
of 150,000 additional barrels a day of crude oil through the
basic trunklines can be developed during 1977 and 1978. This
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figure may, in fact, be conservative. Individual projections

from pipeline companies are based on competitive probability.
The 150 MB/CD figure is actually the sum of projected addi-

tional throughputs. Since two or more competing pipelines

may have assumed that they will be the carrier selected for a

single customer's shipments, available capacity for the basic

trunkline system may be understated.

The pipeline company projections also indicate that

available capacity to move additional crude into Michigan
exists. Projections indicate that an additional SO MB/CD can
be moved into Detroit from Marysville and 10 MB/CD into Alma
from Bay City. Capacity beyond this point, however, will

require major pipeline investments. The short-term expansions
appear large enough to provide adequate crude supply to Michigan
through 1977. An unusually cold winter in 1977 could, however,

change this availability picture (as could an unusually high
gasoline demand during the summer of 1977), and the result
could be shortages in petroleum products.

Beyond 1977, the existing Midwest and Michigan crude

delivery systems--even with use of all spare capacity and

short-term expansions--may be inadequate to satisfy demands in
the Midwest and Michigan. Traditional growth in petroleum

demand for the Midwest area, including Michigan, is 2 to 3 per-
cent per year. Elimination of Canadian imports will add another

requirement amounting to some 4 percent of total crude capacity
moved into the Midwest. On top of all this, the trunkline sys-
tem must also replace declining domestic production sources

with imported crude oil from the Gulf Coast. Altogether, the
crude oil supply trunklines to the Midwest are facing a growth
in supply requirements that is two to three times the tradi-

tional growth rate. While throughput expansions are possible
to satisfy demand beyond 1977, pipeline companies are somewhat

reluctant to invest in major new facilities until plans for

long-term supply of crude oil to the Northern Tier are more

clearly seen.
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Should Michigan refiners be faced with crude short-
ages, some additional energy could be supplied through the
product pipeline systems into that state. These product lines
follow paths similar to those for the crude system (see Figure
3-9). Such a shift in supply pattern can, however, create
major problems since Michigan refineries would run at reduced
throughput. This would adversely affect the economy of
refining areas and the state of Michigan in general.

From available information, it is estimated that
spare capacity of about 100 MB/CD is available for shipment
of products into various parts of lower Michigan. Should this
capacity be used for short-term solution to the Canadian crude
curtailment problem, the products shipped would be gasolines
and distillates. Very little residual fuel is shipped via
pipeline.

3.2.2.2 Wisconsin, Minnesota, Eastern North Dakota, and
Northern Michigan Pipelines

This very large area within the Northern Tier is cur-
rently isolated from crude lines that are capable of transport-
ing crude oil from the Gulf Coast or other areas of the U.S.
The refining industry within this broad section has been devel-
oped for the processing of crude oil from Canada, North Dakota,
and eastern Montana. The crude oil pipelines that do exist
within this area reflect this orientation.

As previously shown in Figures 3-10 through 3-13, the
Lakehead pipeline enters this Northern Tier area at the north-
western corner of North Dakota and transports Canadian crude
oil across Minnesota, via Clearbrook, to refining centers at
Wrenshall, Minnesota (near Duluth) and at Superior, Wisconsin.
At Clearbrook, the Minnesota crude oil pipeline intersects
with the Lakehead system (and the Portal pipeline system) to
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ship crude oil to refineries in the Minneapolis-St. Paul

area of Minnesota. The Lakehead system splits in the Duluth/

Superior area and carries crude on either side of Lake Michigan.

There are, however, no other refineries in this section of the

Northern Tier. The Portal pipeline system (which actually

begins in extreme eastern Montana production areas) traverses

the state of North Dakota and enters this area of the Northern

Tier at Grand Forks, North Dakota. This line continues to

connect with the Lakehead system at Clearbrook, Minnesota, and

is the supply line to Minnesota for North Dakota and Montana

crude oils. Canadian imports also enter this system at the

Tioga and Minot area of North Dakota.

The Canadian curtailment has the potential for drastic

effects on this section of the Northern Tier. Without Canadian

imports, the only existing crude pipeline into this area is

from diminishing supplies in North Dakota and Montana. The

possibility does exist to reverse the Wascana pipeline to

deliver crude into the Interprovincial and Portal pipelines.

The only acceptable crude source, however, is sweet Wyoming,

which presently moves east to the Chicago area.

Limited supplies of crude oil to replace Canadian

supplies can be moved into this area only via the Williams

Product Pipeline (which can include batches of crude with its

product) or by other means of transportation.

The Williams pipeline has announced plans to expand

its capability to ship crude into Minnesota. Crude batches

from the Gulf Coast area can be transported via existing crude

pipelines to the southern end of the Williams system in Cushinj.

Oklahoma or Humboldt, Kansas. This is a multi-stage expansion

with the initial increment of 80 MB/CD expected to be opera-

tional by September or October of 1977. Williams is underwrit-

ing this venture with no guarantees from shippers. In contrast

to previous space-available arrangements for shipping crude on
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product lines, this expansion will be dedicated to crude
service. The Williams expansion will have little (10 MB/CD)
effect on the Superior/Duluth area.

Product pipelines in the Wisconsin, Minnesota,
eastern North Dakota, and northern Michigan area were previ-
ously shown in Figures 3-15 through 3-18. The Amoco refinery
at Mandan (near Bismarck, North Dakota) manufactures products
which are shipped via the Amoco pipeline east into Minnesota
and down through Minneapolis on the Amoco pipeline. The Amoco
line is also fed from the south through Dubuque from the
Kansas City and Chicago area refineries. As the crude runs
at Mandan reduce due to declining availability of North Dakota
crude into Mandan, Amoco is able to move more product up from
the Chicago and Kansas areas to pick up the slack.

Another product pipeline into the North Dakota,
Minnesota, Wisconsin area is the Williams Pipeline system
which, as mentioned earlier, may be able to supply crude along
with product in late 1977. This system currently carries
product from Oklahoma and Kansas City up through Des Moines
into Minneapolis and up to Grand Forks, North Dakota. The
Williams system also carries product to Minneapolis from the
Duluth/Superior area and into Wassau, Wisconsin. A southern
link from Des Moines runs to Chicago. The Badger pipeline
originates in the Chicago area and delivers product up into
the Madison, Wisconsin area. The West Short Pipeline carries
product from Chicago up through Milwaukee into the Green Bay
area. The Kaneb pipeline which operates through the Kansas,
Nebraska, South Dakota area, carries product into Jameston,
North Dakota, and has a modest amount of surplus capacity at
this point.

The product pipeline system in total--to at least
Minnesota and Wisconsin--can supply small extra quantities of
product to alleviate short-term shortages. However, this
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approach to the shortage problem--if carried across a longer

term--will reduce market shares for refiners in this Northern

Tier area and cause refining capability to be exported to

Chicago and other points in the Midwest. This lost refining

capacity is non-recoverable and increases U.S. dependence on

foreign products. This aspect is described in detail in

Volume II of this study.

It is, of course, clear that pipelines cannot solve

the supply problem which will be caused by curtailment of

Canadian crude. For tne latter half of 1976 and at least the

first nine months of 1977, the replacement of Canadian crude

oil and satisfaction of growing demand will require other

means of transportation such as barges up the Mississippi and

possibly rail shipment of crude oil from the West Coast--at

least as far as Minot, North Dakota.

3.2.2.3 Western North Dakota, Montana, and Eastern Washington

Pipelines

This very large Northern Tier area has only one

existing pipeline (from Wyoming) which can ship crude oil into

its refining centers except for those from Canada. The crude

oil pipeline systems previously shown in Figures 3-12 and 3-13

for North Dakota and Montana are mainly geared to the importa-

tion of Canadian crude and its distribution to refining centers

in the Billings and Cut Bank areas of Montana and to the refining

centers near the Montana-North Dakota border. Although half the

crude refined in these areas is indigenous crude, substantial

amounts of the crude produced in Montana and North Dakota are

shipped out of this area for refining elsewhere. The Billings

refiners cannot receive this crude via existing pipelines.
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Curtailment of crude exports from Montana in the

short term could, however, become involved with contractual

and ownership problems and is an unlikely overall solution

to the crude oil shortfall problem.

Some Wyoming crude could possibly be shipped into

Montana, but Montana refiners are strictly limited as to the

amount of heavy Wyoming crude they can process because of the

high asphalt yield. Northwestern Wyoming crude is currently

moving into Billings via the Exxon pipeline. Some of the

excess asphalt and residue have been shipped by rail from

Billings to other marketing areas; storage in the external

markets, however, is nearing capacity. Increased processing

of heavy Wyoming crude in Billings will further compound the

problem of disposing of asphalt and residue.

Product pipelines, shown in Figures 3-12 through 3-14,

are mainly a system for distributing product within this

Northern Tier area. Exceptions are the Continental product

pipeline which ships product out of Billings into Wyoming, the

Chevron product pipeline which ships product into the Pasco

and Spokane areas from Salt Lake City, Utah, and the small

Husky pipeline which brings products into Billings from

Wyoming. The major product pipelines internal to this general

area are the Yellowstone product pipeline transporting products

from Billings, Montana, into eastern Washington--including

Larson Air Force Base--and a Cenex pipeline transporting product

from Billings to North Dakota. Chevron reports that it has

received product shipments via barge up the Columbia River to

Pasco, Washington, for pipeline shipment on into the state,

which could open the possibility for supplying the eastern side

of Washington, at least to some extent, with products from the

Puget Sound refining areas. Current information indicates,

however, that this pipeline is running at capacity.
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Of the existing product system, the only means for

supplying additional product into this Northern Tier area

would be by the Chevron pipeline from Utah. Even if this is

possible, however, this would export refining from the Northern

Tier area to other areas of the United States as discussed in

paragraph 3.2.2.2. There is also a question as to whether

refineries in Salt Lake City have either available capacity

or crude oil to support this possibility.

Indirect product supply to Montana could be by supply

to Denver via the Chase pipeline. The product being shipped

from Casper to Denver would then cease, as would product ship-

ments from Billings to Casper. The Billings refiners could,

therefore, keep more product within Montana.

In the short term, pipelinee atone cannot solve the

problem of replacing Canadian crude oil in this area of the

Northern Tier. Replacement crude in the short term will

apparently have to be moved into the refining centers of

Montana and North Dakota by rail. No serious problems are

foreseen for 1976 and 1977, however, while Canadian crude oil
imports remain relatively high. Beyond 1977, until permanent

supplies can be arranged by other means or until exchanges

can be effected, rail transportation of crude appears to be

the only answer to crude shortfall if it can be made environ-

mentally acceptable.

3.2.2.4 Western Washington Pipelines

Western Washington has only the TransMountain crude

oil line from Canada, as previously shown in Figure 3-14.

The main product line is the Olympic, which connects to the

Southern Pacific pipeline at Portland, Oregon for deliveries

south into Eugene, Oregon. Product pipeline capabilities for

Washington are illustrated in Figure 3-20.
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The existing pipeline systems are not a viable alter-

native for supply of additional crude required for this area

in late 1976 and 1977. Puget Sound refining centers should be

able to obtain an adequate supply of crude via tanker shipments

if Washington State permits. There are some dockage limitations

for some of the refiners, but these are expected to be surmount-

able.

3.2.2.5 Expansion Capabilities of Pipelines

Frequently, when new pipelines are being installed, a

larger diameter and greater wall thickness than are needed for

immediate throughput requirements will be chosen. Of course,

this adds to the cost of the initial installation, and the

extent to which oversizing is chosen depends among other things

on long-range projections, company policy, availability of

capital, and alternative capital ventures.

As markets develop and additional shippers tie-in to

the system, the pipeline company has considerable flexibility

in expanding throughput and other capabilities to provide the

needed services. They can, subject to favorable economics:

1) Add horsepower at existing stations up to

pressure limits of the line pipe, physical space

limits in the facility, availability of power, etc.

2) Fill-in longer segments of the line with addi-

tional pump stations subject to permits, environmental

restrictions, availability of materials, etc.

3) Add parallel loops of pipe over various parts

of the system, again subject to the previous limita-

tions.
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4) Add tankage facilities to allow segregation of

different grades of material and to provide more

flexibility in batch size.

5) Add facilities to transfer to other pipelines

and to barge, rail. and truck transportation.

The following illustrations present a fundamental

picture of the effects of the various options for pipeline

throughput expansion.

-Maximum Allowable Pressure

Flow

Pressure

Outlet Pressure

Pump Destination
Station Station

The above illustration shows the pressure graph for

the initial installation of the pipeline system. A pump station

and a destination station along the route are shown. The horse-

power at the pump station is chosen to meet initial throughput

requirements. Since the pipeline was oversized initially, how-

ever, the pressure boost from the horsepower at the pump station

is less than the maximum allowable pressure for the line pipe.
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Due to the friction of the material moving through the pipe,

the pressure drops over the distance between the stations.

The slope of the pressure drop line is a function of the

velocity of the flow in the pipe. The slope of the pressure

curve arriving at the destination station is an indication of

the throughput volume, a more vertical slope corresponding to

greater throughput.

Pressur(

Outlet Pressure

Pump
Station

Distance Destination
Station

The above illustration shows the effect of adding

horsepower at the pump station. The initial pressure boost

is greater giving a greater flow rate, but with a correspond-

ing increase in moving friction--hence a greater pressure

drop over the distance. The increased flow is indicated by a

steeper slope of the pressure curve arriving at the destination

station.

Lead time to install additional horsepower usually

varies from 6 to 12 months with a typical figure of around

10 months.
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Maximum Allowable Pressure

Flow -*

Pressure

_Outlet Pressure

AA A
Pump Added Distance Destination

Station Pump Station Station

The above illustration shows the effect of adding a
pump station between the original pump station and the desti-

nation station. The focal point of this picture is the slope

of the pressure curve into the destination station. The slope

is now considerably greater as a result of adding the interme-

diate pump station. This indicates a greater throughput to the

destination station.

Lead time to install additional pump stations usually

varies from 12 to 18 months with a typical figure of around 16

months. Arrangements to get power to the station can sometimes

be a significant problem.
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Maximum Allowable Pressurt _ _

Pressure

Length of\ \
Looping Section\\

\ __~~~~ Outlet Pressure_

DistancePump Destinat
Station Statio

The above illustration shows the effect of adding a
short section of parallel pipe on the high-pressure side of a
pump station. Since the effective pipe diameter is greater,
the velocity is reduced and gives a lower pressure drop due to
frictional loss over the looped portion of the pipeline. This
results with a steeper pressure curve, i.e., more throughput,
at the destination station.

Lead time to install loops in a pipeline system
involves considerable construction and usually varies from 18
to 30 months with a typical figure of 20 months. Right-of-Way
and permit problems can introduce significant delays in comple-
tion of looping projects.

ion
n
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3.2.2.6 Batching Crude Oil in Product Pipelines

Traditionally, product pipelines and crude oil pipe-
lines have been entirely separate entities. There have been

logistical and operational bases for this distinction.

In a logistical sense, crude oil pipelines connect
remote oil fields to refining centers, and product pipelines

connect refining centers to more local market areas. The
market areas are usually removed from the oil fields, so in
most instances the consideration of dual pipeline service is

useless. Crude oil trunklines are long-distance, large-volume
lines typically 12-30 inches in diameter. Product mainlines

tend to be shorter distance radians distributing smaller vol-

umes over a wide area and are typically 6-12 inches in diameter.
As the industry has developed, refining centers have become

interconnected with crude lines and product line radians have

extended to interconnect market areas providing crude and
product pipeline networks with considerable flexibility to

adjust for varying needs and to provide back-up and reliability

over-all.

Economy of scale and availability of crude oil among

other considerations have created a few noteworthy anomalies

in the product pipeline situation. Colonial and Plantation

pipelines are 36 and 30 inches in diameter, respectively, and

carry products from the Gulf Coast into the East and Northeast.
Explorer is a 28-inch diameter line from the Gulf Coast to

Oklahoma and a 24-inch diameter line continuing north to Chicago.

The Williams system has dual 12-inch lines among others which

extend from Oklahoma north through Minnesota.
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With Explorer and Williams having the proper logis-

tics to alleviate some of the problem created by the reduction

of Canadian crude exports, a number of operational problems

need to be overcome in order for these product lines to carry

crude. (As an aside comment, the existing crude oil system

does have capacity sufficient to meet normal market growth

over the next few years with the capability to provide further

orderly expansion as needed; the relative abruptness and magni-

tude of the crude curtailment, however, will strain these facil-

ities close to limits.) The operational problems are princi-

pally product contamination, segregated tankage for crude oil,

and pumping horsepower necessary to move the more viscous

crude oil. Secondary, but still significant, problems are the

increased complexity of batch scheduling (possibly leading to

conflicts which reduce overall throughput) and line corrosion

resulting from agents in the crude oil.

The problem of contamination has largely been met by

requiring number 2 fuel oil buffers leading and following the

crude batch. The total buffer volume is about 20 MB, of which

6 to 8 MB are contaminated and must be taken with the crude

for re-refining.

Chemical additives provide some of the technological

solution to the problem of batching crude with products. Small

amounts of inhibitors have been effective in controlling corro-

sion. Similarly, pour-point depressants have been effective

in reducing the viscosity of the crude oil and improving the

pumping characteristics.

Improved batch scheduling and sequencing can also

relieve the pumping problems. Product deliveries prior to the

end of the line slow the velocity from the point of delivery
on to the end of the line so horsepower in the slower segment
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is usually reduced. If the volume in the slower segment
happens to be crude oil, full pumping power may be able to
keep the overall throughput of the line at desirable rates.
Crude oil volumes may not exceed 50 percent of the total
throughput of the line. The scheduling cycle can run 10 days
in advance of current operations. Weather changes and inven-
tory levels can have overriding effect on established sched-
ules. Considerations such as these further confound the

already complex job of scheduling multiple product batches
to the market areas where they are needed.

Explorer and Williams have expressed confidence that
the problems of handling crude oil and products in the same
pipeline can be greatly overcome and are continuing to pursue
that goal.

83-836 0 - 77 - 7
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3.2.3 Unit Train Transport of Petroleum

The railroads are not an important factor in the

movement of petroleum because of their high cost relative to

other modes of transportation. Table 2 illustrates the insig-

nificant portion of petroleum moved by railroads.

Recently, design improvements have been made to liquid

tank cars to increase the efficiency of load and unload opera-

tions. General American Transportation Corporation (GATX) has

pioneered the unit train concept, which uses 90 tank cars of

the interconnecting type shown in Figure 3-21. The intercon-

nections allow strings of cars to be loaded or unloaded at one

time, thereby decreasing the cost of this otherwise labor-

intensive operation. Use of interconnecting cars also reduces

the occurrence of oil spills and facilitates the collection of

air-polluting vapors. The cars are heavily insulated and can
retain adequate temperatures on heated liquids such as residual

fuel even in the coldest Northern Tier winter.

3.2.3.1 The Burlington Northern/GATX Proposal

The Burlington Northern Railroad, in collaboration
with GATX, is proposing to assemble unit trains for hauling

crude from the Washington/Oregon Coast eastward to Northern

Tier refiners. They plan to load Alaskan crude when it becomes

available and other offshore foreign crudes at Port Westward,

Oregon, 65 miles from the mouth of the Columbia River. This

facility is used by the U.S. Army for Far Eastern supply and

requires only minor modification for unit train loading. It

can dock 35,000 DWT tankers and lighters with a maximum through-

put capacity of 300 MB/CD. Alternate facilities in the Puget

Sound area, which can handle up to 125,000 DWT tankers, are

being investigated.



TABLE 2

TOTAL CRUDE PETROLEUM CARRIED IN DOMESTIC

TRANSPORTATION AND PERCENT OF TOTAL CARRIED BY

EACH MODE OF TRANSPORTATION
1

TOTAL CRUDE PIPELINES WATER CARRIERS MOTOR CARRIERS R. R.'s
PETROLEUM PERCENT PERCENT PERCENT PERCENT

YEAR CARRIED (MILLION TONS) OF TOTAL OF TOTAL OF TOTAL OF TOTAL

1938 180.5 71.01 25.58 1.17 2.24

1943 240.7 73.46 12.93 3.27 10.34

1948 322.9 68.48 23.26 3.86 4.40

1953 376.8 75.19 18.73 5.05 1.03

1958 402.1 76.35 16.90 6.45 0.30

1963 468.0 75.17 17.78 6.88 0.17

1968 547.8 74.08 18.62 7.11 0.19

1969 592.9 74.41 18.50 6.93 0.16

1970 615.2 74.30 18.90 6.65 0.15

1971 616.2 74.62 18.62 6.62 0.14

1972 643.7 75.75 .16.10 7.92 0.23

1
"Unit Train Transport of Alaskan Oil from the West Coast to the Midwest,"
Arthur M. Hughes, Chief, Division of Coal Economics and Transportation,
Office of Coal, Federal Energy Administration, 2 July 1976.

C.,-
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Figure 3-21_ Basic Flow Diagram During Loading Phase

Interconnected Tank Cars
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The unit trains would head eastward over Burlington

Northern tracks and unload at Cut Bank, Montana and Tioga or

Minot, North Dakota.

At Cut Bank the trains would unload directly into the

Glacier pipeline (owned by Conoco) to supply the Billings,

Montana refineries. At Tioga, the trains would unload into

the Amoco pipeline to supply the Amoco refinery at Mandan.

After unloading at either Tioga or Minot into the Portal

pipeline, the crude would flow into the Lakehead pipeline

at Clearbrook, Minnesota to supply any refineries on that

entire system.

A major attraction of this plan is that it can be

operational (initially with small volumes) in sir to nine

months. Unloading facilities at Cut Bank and Tioga or Minot

can be completed in six months. GATX has manufacturing capa-

city for up to 2,000 interconnecting cars per year and can

produce more with subcontractors. Initial deliveries of

completed cars can begin as soon as six months after contracts

are signed. The route between Port Westward and Minot is

mostly along Burlington Northern's main line and would not,

therefore, require any significant upgrading. A short 10-

mile spur from Bagley to Clearbrook, Minnesota, plus unloading

facilities at Clearbrook could be built in this short time

frame.

3.2.3.2 Costs for Unit Trains

Since common carrier tariffs for crude have not been

established over the Burlington Northern route, estimates must

be made using historical cost data. Table 3, "Unit Train

Statistics and Assumptions", was compiled from discussions with
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TABLE 3

UNIT TRAIN STATISTICS AND ASSUMPTIONS

A) Capacity - 551 bbls/car, 49,600 bbls/train
- 82.7 tons/car, 7,440 tons/train
- 20 M.P.H. haul rate
- 10.8 MBPD/90 car train to Cut Bank
- 7.9 MBPD/90 car train to Minot

B) Variable Costs - Energy (90 cars), maintenance,
locomotives (5) caboose, margin

- No backhaul
- No switching (single railroad)

$0.0115/ton-mile, $0.0017/bbl-mile for mountain-
ous terrain

$0.0092/ton-mile, $0.0014/bbl-mile for flat
terrain

C) Car Ownership Costs - 10 year depreciation
- $45,300/car, $478/month on

12 year lease
- 10% spares for down-time

$0.001/ton-mile, $0.00015/bbl-mile

D) Running Gear Costs - Change running gear periodically
$0.0007/ton-mile, $0.0001/bbl-mile

E) Loading/Unloading Costs - Port Westward, Oregon $0.15/bbl
- Into/out of any pipeline
$0.10/bbl

- Time for 5-18 car strings,
3 hr. 15 min.

F) Backhaul - Could reduce variable costs of front haul
20-40% depending on volume.

G) Distances Along Burlington Northern System -
- Port Westward, Oregon to Cut Bank, Montana 805 miles
- Cut Bank to Tioga, North Dakota 482 miles
- Tioga to Minot, North Dakota 81 miles
- Minot to Bagley, Minnesota 345 miles
- Bagley to Clearbrook, Minnesota 10 miles

1,723 miles
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representatives of Burlington Northern and the Federal Energy
Administration's Office of Coal. The factors for variable,

loading/unloading, and running gear costs are approximations

subject to some degree of error. It is believed, however,

that the factors are satisfactory for making estimates of unit

train costs within ±25 percent.

Table 4 presents transportation cost estimates for

the Burlington Northern/GATX Proposal. It shows that the

per-barrel costs are quite high when compared to pipeline

movement. Consequently, the Burlington Northern/GATX pro-

posal represents a feasible but high-cost way of meeting

short-term crude shortfalls in the two states.

3.2.3.3 Backhaul Possibilities

The cost estimates in Table 4 are conservative because

no cost reductions from backhauling other liquids were con-

sidered. Burlington Northern believes there are backhaul

possibilities which could lower the crude movement costs

(variable portion) by 20 to 40 percent. Two product backhauls

are being considered--residual fuel (No.6) and a mixture of

coal particles and residual fuel dubbed 'Coaleum" 1 by

Burlington Northern. Residual fuel will be in surplus in

Montana and North Dakota once heavier crudes are run. The

market for these products appears to be Puget Sound power

plants and pulp and paper mills, many of which now burn

Canadian gas as boiler fuel. If the residual fuel were unloaded

1~~~~~~~~~~~
- A mixture of pearl-sized, dried particles (approximately

11,000 Btu's/ton) in suspension in residual fuel which can
be pumped and transported at 135-145'F.



TABLE 4

TRANSPORTATION COST ESTIMATES FOR

BURLINGTON NORTHERN/GATX PROPOSAL

Cut Bank, B11iings, Minot I Mandan.
2

Clearbrook, I Minneapolis, Superior. Marysville.

S/bbl 1 Montana Montana North Cakota North Dakota Minnesota Minnesota Wisconsin Michigan

1 45 1.45 1.9S 1.93 . 1.95-

O. IS 0. 15 0.21 0.20 0.21 -

0 08 0. 08 0. 14 0.13 0.14-

n _n_

Glacier
0.30

2.23

1.80

2.55

1.97

Amoco
0.11

2.62

2.04

Portal 4
0.35

2.90

2.32

Minnesota
0.52

3.07

2.49

Lakehead Lakehead0.41 I 0.57

2.96

2.38

3.12

Z.54

35 DWIT Tanokr.. Desa not include cost ef lighteriag larger tankers.
3
Un,.ad at lioga

4U.1ald it r e t O ta
4Portal wlill red... *iisting SO.55/Bbl tariff.

C

Load (Port
Westward)I

Variable

Car Ownership

Running Gear

Unl oad

Pipeline

TOTAL
without
Backhaul

TOTAL with
Backhaul

(30% credit
an variable

cost)

1.93

1.50
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at the same point that the crude was loaded, the current

$4.00/Bbl cost of moving residual fuel to the West Coast would

be reduced to $2.50/Bbl.

Backhaul credits would make the unit train concept

more attractive as a short-term supply alternative.

3.2.3.4 Environmental Considerations

The environmental impact of unit trains from Oregon

to Montana has not been studied. In addition to potential oil

spills in the Oregon offloading area, negative environmental

impacts from spills could appear during the train loading/

unloading operations and in the case of a derailment.

The interconnecting concept of these trains should

reduce spills during loading and unloading, and the cars will

also be equipped with universal joint couplings. These couplings

are more expensive than the standard types on older tank cars.

Their value is that if a derailment occurs causing the cars to

twist relative to one another, the cars will remain coupled.

The probability of one car puncturing another is, therefore,

reduced.
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3.2.4 Barge Transport on the Mississippi River

The refiners in the Minneapolis-St. Paul area are
considering shipping crude in barges up the Mississippi River.
One of these refiners is already shipping small amounts of
crude this way.

The shipment begins by offloading tankers between
New Orleans and Baton Rouge into a "tow" of one small and
three large barges which can carry 23,000 DWT. At average
crude gravities, approximately 150,000 barrels can be carried
in one tow. The tows are designed to fit through 27 locks
north of St. Louis with dimensions of 600 feet by 100 feet.
The barges travel the 1659 running miles (1759 billing miles)
in about 10 days, although delays at certain of the locks
could extend the time as discussed later. On the average,
barges can travel about 165 miles per day, and can offload
directly at refinery docks. Current dock facilities may not
be adequate to handle increased rates of barge offloading,
however, and storage facilities are not adequate to store
enough crude for the four winter months when the river ices
over. Expansion of existing dock facilities could involve as
many as 24-30 months.

Barges transporting crude in this way are not con-
sidered common carriers subject to I.C.C. tariff approval.
Individual contracts are written between the shippers and the
barge owners, and can be negotiated by trip, for short periods
of a month or a year, or for long periods of three to five
years. In the latter case, cost escalators for labor and
fuel are typically built into the contract.
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3.2.4.1 Costs for Barge Transport

According to the barge companies interviewed, esti-

mated costs are in the range of $1.05 to $1.40 per barrel

from the Louisiana coast to Minneapolis, including loading

and unloading but not cargo insurance. Heavier crudes would

be at the high end of the range, whereas light crudes would

be at the low end.

Barging crude to the St. Louis/Wood River area and

then pipelining it to Eastern Michigan is also feasible,

given that spare pipeline capacity exists. Only two locks

have to be used. Costs for this movement are estimated to

be $0.75-1.00 per barrel for the barge transport plus $0.32

per barrel for the pipeline to Marysville, Michigan via

Marathon, Chicap and Lakehead pipelin s.

These barge transport c s are obviously quite com-

petitive with pipeline costs, particularly into the Minneapolis

area.

These cost estimates only apply to barge movements

below 100 MB/D or 15 tons, however, because there appears to

be sufficient spare barge capacity on the Mississippi River to

handle up to that rate. Above that rate, new barges would

probably have to be constructed. In such a "tight" barge sup-

ply market, higher rates than the $1.40 into Minneapolis will

certainly be quoted.
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3.2.4.2 Navigational Problems

The major drawback to using barge transport as the
primary source of crude supply to Minneapolis is winter ice
on the upper Mississippi River. During normal years, barge
transport is reliable for the eight months between March 15th
and November 15th. Although the navigation season may be
longer by a few weeks in mild years, refineries in the
Minneapolis area must obtain winter crude supplies from other
sources because tankage is insufficient to handle four months
of crude inventory.

The navigation season is longer to St. Louis/Wood
River. Typically, shipments can be made 12 months of the year.

Another problem is that delays occur entering the
many locks north of St. Louis. Although average delays are
predictable and have been built into the estimated costs dis-
cussed earlier, one particular lock, Number 26, has been the
Number 26 is presently being repaired by the Corps of Engi-
neers, and such delays should be significantly lessened.
Cost of barge transport to Minneapolis could be improved if
all the locks were in top condition.

3.2.4.3 Environmental Considerations

The environmental impact of this increased barge
activity on the Mississippi River has not been studied. Per-
mits must be obtained, and it is anticipated that environmen-
tal groups opposed to expanded river traffic will continue
their opposition.
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SECTION 4

ANALYSIS

This section presents the analysis derived from

examining the refineries and utilities, transportation net-

works, and production systems described In Section 3 and in

Addenda A through C.

Also described are the procedures used and the

results obtained in analyzing the effect of decreased Canadian

crude on product prices during 1976 and 1977.

4.1 REFINERY ANALYSIS

This refinery analysis is based on visits to fourteen

facilities and telephone conversations with the eleven other

Priority 1 or 2 facilities of the Northern Tier. Because

some refiners would not provide all of the data requested,

the affidavits submitted for the initial Priority 1 or 2

request were used extensively for this analysis. This

refining result is Bonner & Moore's best judgment of the

composite of information received and assumptions made at

this time.
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4.1.1 Historical and Projected Crude Usage

The Priority 1 and Priority 2 Northern Tier refiners

and utilities processed approximately 844 MB/CD of crude and

crude substitutes during the first half of 1976--composed of

approximately 113 MB/CD of crude from within the Northern

Tier States, 24 MB/CD from other Northern Tier States, 113

MB/CD from other domestic fields, approximately 379 MB/CD of

crude by allocation from Canada, 12 MB/CD of Canadian crude

by exchange within their own companies, and approximately

203 MB/CD of other foreign crudes.

The Northern Tier refiners expect to process 837 MB/CD

of crude during the second half of 1976. The 44 MB/CD decrease

in allocated Canadian crude will be replaced by 34 MB/CD of

foreign imports to the Washington area, 3 MB/CD of foreign

imports to Michigan, and include 7 MB/CD of decreased refinery

runs. These refiners expect to process about 844 MB/CD of

crude in 1977. The 85 MB/CD decrease of Canadian crude by

allocation between the latter hal? of 1976 and 1977 will be

replaced on a yearly average basis by about 76 MB/CD of

Alaskan North Slope crude, 15 MB/CD of exchanges with Canada,

and a net decrease of 6 MB/CD of other crude supplies.

These balances are summarized by market area in

Table 5.

The key assumptions for 1977 are:

1) That Alaskan North Slope crude will be available

to Washington refineries in mid-1977. For the yearly

average basis, this represents 76 MB/CD of North Slope

crude being processed in the Washington refineries.

Until this Alaskan North Slope crude is available,

these refiners expect to be able to import sufficient

quantities of acceptable foreign crude.



TABLE S

NORTHERN TIER CRUDE OIL BALANCE

BY MARKET AREA

DOMESTIC F0REIGN

CthehItasat r er 2 7 Other Total Crode R Pining
arthern Tier icanastic Allocation Exchange Foreign S1j eEl len s C ,C

FIRST HALF 1976

MIchigan 177.8 53.4 ..... 45.5 58.7 ..... 20.2 177.0 0 21.1

Wiscnsin/i.innesota/ 247.8 36.2 24.0 11.2 170.3 6.1 ..... 247.8 0 63.4

East Marth Dakot

West North DOkata/ 128.0 23.7 ..... 44.0 58.7 1.6 128.0 8 26.1

Wost Washirigton 290.7 12.0 91.1 4.5 290.7 290.7 0 45.8

Total horthern Tier 844.3 113.3 24.0 112.7 379.4 12.2 207.7 844.3 0 156.8

SECOND HALF 1976

Michigan 177.1 54d . .... 41.7 1O.I ..... 23.6 114.5 3.0 22.3

Wisc Cn n/M1 insgta/ 268.t4 36.2 21.3 11.6 168.3 8.0 ..... .4 6.8 C

Eas~t North Dkota 0

MHa/t .nort Wakota/ 127.6 23.4 45.7 58.1 2.4 ..... 127.6 8 26.8

West Washiogton 287.0 .... . ... .12.0 58.8 2.9 213.3 287.0 0 49.5

Tota] Northern Tiler 837.1 114.3 21.3 115.0 335.3 11.3 238.9 834.1 3.0 164.4

1977

Michigan 187.4 53.0 ..... 44.7 39.1 ..... 29.8 166.6 20.8 22.6

Wisthonsin/rth aD/ 240.3 34.0 23.5 11.3 157.1 3.1 ..... 233.0 12.3 66.0
East Harth Dakota

West North Dakota/ 126.6 22.4 ..... 48.4 54.7 (3.0) ..... 122.5 4.1 27.8

West Washington 285.2 80.0 0 15.0 182.0 285.0 0 55.5

Total Northern Tier 844.3 109.4 23.5 .196.4 250.9 15.1 211.8 807.1 37.2 167.9

Reficern enonipes of ea-eoned tnhaoghpoa.

These e.changee ore tnithln n, al. s.. gogpoacy, cith -jo., Or atth heC an.dina.

3Ralnera a. la. nat of eapecaad aoPply.

C:da defcllan-y refiners plan no find a ae..a of n-king op.

oneraga oarai noon could reasonably be -aalbla, If ceeded
or 12 econonlcally aNtraotlaa
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2) That 15 MB/CD of crude will be exchanged with

the Canadians, by effective replacement with foreign
crude. This key point is discussed below.

3) That the buy/sell, allocation, and entitlement
programs all remain essentially as they are at this
time.

4) That the crude pipelines are able to deliver
about the same amount of foreign crude as they have
been delivering in the third quarter of 1976.

The discussion in this section concentrates on refiners
rather than refiners plus utilities because refiners represent
about 782 MB/CD of the 844 MB/CD of crude throughput for the
first half of 1976. Of the 62 MB/CD processed by utilities,
only 41 MB/CD Was covered by the Canadian allocation program,
and all but 27 MB/CD of the 41 MB/CD will be replaced with
Canadian residual fuel oil by the end of 1977. The 27 MB/CD
that will not be replaced is Canadian condensate processed
by Consumers Power's Marysville SNG plant, which is planning
to increase their runs in 1977 by 25 percent of their total
1976 runs. An overall naphtha balance for the Michigan area
should be made to determine if this plant has any alternative
other than the Canadian condensate. The remainder of this
introduction deals primarily with the refiners of the Northern
Tier and include the utilities in the total balances.

From the Northern Tier refiners' viewpoint, crude
exchanges represent their most economical short-term alter-
native. For the purposes of this analysis, crude exchanges
refer to arrangements made between two refiners, not producers--
and these refiners are either both U.S. or one U.S. and one
Canadian. Crude exchanges are detailed in Volume II of this
study.
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There appears to be room for free market competition

to set a balance between (1) American refiners that have access

to light, low-sulfur crude and that can receive and process

foreign crude, and (2) American refiners that do not have

access to light, low-sulfur crude and that do not have the

ability to receive and/or process foreign crude. This is a

very sensitive area of analysis. The reason for the market-

place emphasis is straightforward. Crude prices (with inherent

adjustments for transportation and sulfur) set the balance

between the refiner who is limited in his ability to process

heavy-high-sulfur crude and the refiner who can access and

process heavy, high-sulfur crudes.

For example, there is some crude in Wyoming that

could be processed by the refiners in Montana. This crude

is presently being moved eastward and being processed in

refineries that have some degree of capability to receive

foreign crude. In theory, the Glacier and other pipelines

could be reversed, and this Wyoming crude could be moved into

Montana. The Montana refiners would then produce petroleum

products that would compete in the eastern Washington area

with products that are brought in by pipeline from the Utah

area. Traditionally, this balance would be achieved through

competition and economics.

This example concerning Wyoming is presented as

only one of many such alternatives available in the Northern

Tier area. All of them are based on the concept of a refiner

who can only process light, sweet crude--buying that crude

from a refiner who has an option to process heavy, foreign

crude--and then putting petroleum products into the marketplace

at a price to compete with petroleum products from the second

refiner who is processing foreign crude.

83-83a 0 - 77 - 8
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Referring to the overall Norther Tier shown in
Table 5. there is 37 MB/CD of crude shortfall shown in the
1977 time'period; This shortfall is defined as the difference
between the throughput that the Northern Tier refiners expect
they are going to be able to run, and the crude supply that
they tentatively have committed from suppliers. About 10
MB/CD of that shortfall could be replaced by foreign crude if
pipeline space were available to bring it into Michigan. About
11 MB/CD of that shortfall can only be rcplaced by exchanges
with Canadians. The remaining 16 MB/CD shortfall is to the
SNG plant.

In addition to this shortfall, there is about 167
MB/CD of spare refinery capacity that could be utilized in
the Northern Tier. In general, economics have probably dic-
tated about 77 MB/CD of this spare capacity (the other 90 MB/CD
represents the historical capacity underutilization) because
its utilization would result in the production of petroleum
products to compete in an area that is supplied by pipeline from
another non-Northern Tier refiner.

The foregoing discussion is based on the refiners'
estimated data on throughput and crude supply, as summarized
in Table 5. It should be noted that seasonal effects which
are significant are not included in this discussion. It also
should be noted that analysis of the data presented in
Addendum A reveals that the small refiners' livelihood is
largely dependent on allocations and some government involvement.
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4.1.2 Analysis

In order to analyze the Northern Tier, it is desirable

to divide the region into four marketing areas. These areas

are defined by the refineries' and pipelines' ability

to supply products, and there is comparatively little overlap

between the areas. Starting from the east and moving west,

these areas are the state of Michigan; the states of Wisconsin

and Minnesota, and eastern North Dakota; the states of Montana,

western North Dakota, and eastern Washington; and western

Washington. Each of these areas is discussed below.

The Michigan area contains six refiners and is served

by product pipelines from refiners located outside the state.

Of a total of 177 MB/CD of expected throughput, the Michigan

refiners have a shortfall of 3 MB/CD in the second half of

1976 and 21 MB/CD in 1977. (About 16 MB/CD of this shortfall

is for the SNG plant discussed earlier.) These refiners could

make up this shortfall by purchasing foreign crude, but at

this time they do not have available pipeline space to be able

to import such crude into their refineries. While these

refineries do not really need exchanges with the Canadians,

such exchanges may be very economical for them; refer to

Volume II for a complete discussion of crude exchanges with

the Canadians.

The Wisconsin, Minnesota, and eastern North Dakota

area is serviced by five refineries: one in Wisconsin, three

in Minnesota, and one in the middle of North Dakota. Only

the North Dakota refiner has not been able to line up enough

crude to be able to run at desired throughput for 1977, and

the Wisconsin refinery is presently running at half capacity.

The Wisconsin, northern Minnesota, and North Dakota refiners

see no short-term alternative other than working out exchanges

with the Canadians. A portion of crude could conceivably be

moved into northeastern Minnesota by reversing the Williams
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product pipeline, but this is only 10 MB/CD of crude that would

be directly available to 69 MB/CD of capacity out of a total
refining capacity of 188 MB/CD. The southern Minnesota refin-
eries could conceivably barge a significant volume of crude
up the Mississippi during eight months of the year to adjust
for the further curtailment of the Canadian crude. Barging

on the Mississippi is covered in more detail in subsection

3.2 of this report.

The western North Dakota, Montana, and eastern

Washington area is essentially serviced by the seven Montana

refineries. The Montana refineries considered in this study
process about 127 MB/CD of crude, of which approximately 70

MB/CD comes from the Montana/Wyoming area and 55 MB/CD is
imported from Canada. The only alternate crude for the

small, northern Montana refineries is Canadian. The refineries

in the Billings area could conceivably receive crude from the
Wyoming area with the reversal of the Glacier pipeline as

discussed earlier, but for all practical purposes their most
economical alternative in the short term is probably based

on exchanges with the Canadians.

The western Washington area is unique in the Northern
Tier. These refineries process about 250 MB/CD of crude, and
only about 50 percent of their products are needed to serve the

western Washington and western Oregon area. The balance of

their products are shipped south by vessel to other parts of

the U.S. West Coast. In general, these refineries have the
ability to purchase acceptable foreign crude, receive it over
their docks, and process it. It is assumed that the 50 MB/CD

spare capacity that exists in this area is dictated by
economics and supply to the West Coast areas. From an over-
all economic viewpoint, crude exchanges with the Canadians

in this area would save significant transportation dollars.
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In summary, most of the Northern Tier refiners

expect to be able to process approximately the same amount

of crude in 1977 as they did in the first half of 1976. The

refiners have tentatively lined up all but 21 MB/CD of crude

to meet their desired 1977 runs. (The utilities are short

16 MB/CD primarily for increased throughput.) It should be

stressed that the most significant short-term step that can

be taken would be for the U.S. Government to expedite the

approval of exchanges with the Canadians.

A detailed description of each Priority 1 and Priority

2 Northern Tier facility is presented and summarized by state

in Addendum A.
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4.2 TRANSPORTATION ANALYSIS

Analysis of data gathered with respect to transporta-
tion capabilities and possibilities in the Northern Tier states
yields the following results:

1 Only in lower Michigan can existing pipelines be
utilized to fill crude oil and products require-
ments during the phase-down of Canadian crude
imports through 1977. Beyond 1977, both the

basic trunklines moving crude oil into the Mid-
west and pipelines moving crude specifically
into Michigan will need added capacity in order

to satisfy growing demands in Michigan while
replacing Canadian crude and adding foreign crude
at the trunkline's southern terminus to make up
for diminishing domestic oil production along the
trunkline's route.

o There appears to be no pipeline solution for
fully making up crude shortfalls in the
Wisconsin, Minnesota, eastern North Dakota, and
northern Michigan area. During the next 18

months, however, shortfalls can be made up by
other means of transportation. Unit trains
appear to be an economically feasible way to
get crude into Montana, as do shipments of crude
via barges up the Mississippi to the Minneapolis/
St. Paul area--but both these alternatives must

resolve environmental problems. The refining
center in the Duluth/Superior area may be able
to receive more crude oil from unit trains feeding
a pipeline system beginning in western Montana.

A proposed Williams pipeline expansion, combined
with the batching of crude oil in product ship-
ments, may provide some alleviation of crude
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oil supply problems by the last half of 1977.

This alternative would be aimed principally at

shipping crude oil into the Minneapolis-St. Paul

area.

• Solution will not be by pipeline alone for the

general area comprised of western North Dakota,

Montana, and eastern Washington. While some

product additions can possibley be made in

eastern Washington through a pipeline from

Salt Lake City or by bringing product into

Denver (and thus freeing the Casper and Billings

product markets), the most promising and possibly

the only alternative for short-term solution of

the crude shortfall problem in this area appears

to be via unit train from the West Coast of

Oregon.

• While pipelines cannot solve the problem of

western Washington crude shortfalls, this area

of the Northern Tier can be supplied by ocean-

going crude carriers, the state of Washington

permitting. Until Alaskan North Slope crude

is available to this area, however, it will

be dependent on foreign crude oil.

Further details on the results from analysis of

transportation capabilities are presented earlier in subsection

3.2.
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4.3 PRODUCTION

Three of the six Northern Tier States considered in

this study produce crude oil--Michigan, Montana, and North

Dakota. Because Wyoming has been a traditional supplier of

domestic crude to the Northern Tier, this state is also included

in the production discussion in this subsection and in

Addendum C.

Table 6 shows the production of crude oil in MB/CD

and the reserves of crude in thousands of barrels for each of

these four states. The data were obtained from the A.P.I.'s

report entitled "Reserves of Crude Oil, Natural Gas Liquids,

and Natural Gas in the U.S. and Canada as of 31 December 3,

1975".

As shown in Table 6, the reserves and production of

the states of Montana, North Dakota, and Wyoming are steadily

declining. Only Michigan has shown an increase in both reserves

and production and has prospects for potential growth.

Table 7 shows the disposition of each state's crude

oil production as a percent of total production. This 1975

information was derived from Bureau of Mines reports; the data

are preliminary, and certain assumptions consistent with pipe-

line movements had to be made since the Bureau of Mine reports

combine Michigan and North Dakota production with other states.

Table 8 shows the major producer in each state and

his percentage of production.



TABLE 6

RESERVES AND PRODUCTION DATA

MICHIGAN MONTANA NORTH DAKOTA WYOMING

RESERVES |PRODUCTIOT RESERVES 1PRODUCTION RESERVES 1PRODUCTION RESERVEST PRODUCTION

YEAR (MB) (MB/CD) (MB) (MB/CD) (MB) (MB/CD) (MB) I (MB/CD)

1970 45,615 32.0 241,529 103.8 192,377 60.3 1,017,359 424.1

1971 58,765 32.6 228,185 94.8 174,011 59.3 996,985 396.4

1972 62,002 35.6 241,248 92.9 166,033 56.5 949,779 373.8

1973 72,444 39.7 219,343 94.8 179,520 55.4 916,763 378.2

1974 82,299 49.6 207,389 94.7 172,794 54.0 903,360 377.4

1975 93,312 67.2 163,968 88.4 158,245 54.9 877,385 357.4
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TABLE 7

DISTRIBUTION OF 1975 CRUDE PRODUCTION

DESTINA|TION MICHIGAN IMONTANA IN. DAKOTA IWYOMING

Michigan

Montana

North Dakota

Wyoming

Minnesota/
Wisconsin

PAD 1

Illinois, Indiana,
Kentucky, Tennessee,
Ohio

Utah, Colorado

Other

TOTAL

65.5%

32.4%

4.3%

1.6%

6.7%

15.1% 2.5%

19.4% 43.6%

3.4%

5.5%

100.0% 100.0%

5 .5%

13.7%

52.6%

32.7%

17.7% .4%

26.8% 22.6%

10.7%

2.9% 14.4%

100.0% 100.0%

TABLE 8

MAJOR PRODUCERS IN STATES

| | PERCENT OF
STATE I OPERATOR 1 1975 PRODUCTION

Michigan Shell Oil Company 37

Montana Gary Operating Company 26

North Dakota Amerada 40

Wyoming Marathon 12
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4.4 AREA ECONOMIC IMPACT

The curtailment of Canadian crude oil imports is

expected to have only minimal impact on Northern Tier petro-

leum product prices during 1977. Although prices may fluctuate

due to other economic factors, the increase in prices attribu-

table solely to the Canadian crude curtailment is expected to

range from 0.2 cents to 0.3 cents per gallon of product in

1977. (The impact will be progressively severe, of course,

in successive years of the interim period if the phase-down

of exports to zero is followed by Canada, as announced. The

scope of this study, however, excluded analysis beyond 1977.)

The impact on product prices for 1977 in the Northern

Tier was determined by an analytical approach which included:

(1) Identification of changes that will take place

in crude/product supply patterns within the

Northern Tier as a result of Canadian curtailment
of crude oil to 1977 levels from 1976 levels,

(2) Identification of cost effects resulting from

changes in the supply pattern,

(3) Quantification of cost effects--expressing them

in terms of "added costs" per gallon of petroleum

product in the Northern Tier during 1977.

Analysis was conducted on a state-by-state basis

rather than by marketing areas since product demand data were

available only by state.
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4.4.1 Identification of Supply Pattern Changes

Changes in the crude/product supply pattern as a result
of curtailment at 1977 levels may be expressed as follows:

The loss of Canadian crude due to curtailment of
exports to the U.S. will be made up, where possible, with
importation of other foreign crudes and, to some extent, through
negotiations of domestic-for-Canadian crude exchanges. Even
so, however, some refiners will be forced to reduce refinery
runs since sufficient crude cannot be made available to some
geographical areas within the Northern Tier in 1977. Product
demand which cannot be satisfied by this new pattern in crude
supply must be met by additional shipments of finished petro-
leum products into the Northern Tier from refining centers
in other states.
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4.4.2 Identification of Cost Effects

Cost effects stemming from changes in the supply

pattern are somewhat more complex, but may be classified in

seven categories, as follows:

(1) Product Inshipment Costs

Lost refinery output (because of crude shortages

in some Northern Tier areas) must be replaced

by additional shipments (inshipments) of refined

products from other states. This constitutes

a cost change, since inshipments will cost more

than the products manufactured in Northern Tier

refining centers.

(2) Canadian Crude Costs

Since less Canadian crude will be available under

the curtailment plan, refiners in the Northern

Tier will be buying smaller quantities of

Canadian crude oil, and total costs in this

category will decrease accordingly.

(3) Other Foreign Crude Costs

Canadian losses will be replaced, in part, by

importation of other foreign crudes. Northern

Tier refiners will be buying more crude from

foreign sources other than Canada and, therefore,

will experience increased costs in this category.

(4) Exchange Crude Costs

Some domestic-for-Canadian crude exchanges already

have been negotiated for 1977. The cost of this

crude will differ from Canadian imports, however,

since oil is being exchanged for oil rather than
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dollars for oil. This study assumes a barrel-
for-barrel exchange basis. Thus, for purposes
of analysis, Northern Tier refiners who have
such exchanges in effect will be paying controlled
U.S. crude prices (plus transportation to Canadian
refineries) for Canadian crude oil delivered to
U.S. refineries.

(5) Entitlement Costs

Under the Entitlements Program designed to equalize
raw materials costs to refiners across the U.S.,
refiners "earn" entitlements on the basis of the
volume of crude oil processed. Therefore, since
fewer barrels of crude are to be processed in
the Northern Tier, refiners will be earning
fewer entitlements--which will affect refining
costs and, thus, product costs.

(6) Variable Refining Costs

Since fewer barrels of crude will be processed
in the Northern Tier in 1977 as compared to the
volume that would have been processed without
the curtailment program, variable costs associated
with product manufacture will be smaller. Costs
for utilities, chemicals, and catalysts are
examples of such variable costs that decrease
with volume cutbacks. (Total crude costs also
decrease as crude charge is reduced, of course,
but for purposes of this analysis, crude costs
are not considered as variable costs in this
category.)
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(7) Lost Profit

To the extent that more products must be brought

into the Northern Tier as a result of reductions

in Northern Tier refinery runs, refining profit-

ability will be transferred to other parts of

the U.S. This loss in profitability results from

the inability of Northern Tier refiners to

increase product prices under the current price

control provisions. Normally, some of this

loss in profit would not be incurred since pro-

duct prices from curtailed Northern Tier refiners

would be raised to the price levels of products

procured through inshipments.
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4.4.3 Quantification of Costs Effects

In order to measure the costs that scheduled 1977

Canadian crude curtailment will impose on products in the

Northern Tier, two scenarios of crude/product supply were

constructed. One of these, called the "1977 Curtailment

Scenario", quantifies crude/product supply volumes from the

most economical sources possible after crude curtailment at

1977 levels takes place. The other scenario, called "1977

Continued Canadian Supply Scenario," quantifies supply sources

that would be used in 1977 if Canadian exports to the U.S.

were continued at 1976 levels.

Once these scenarios were constructed and quantified

in terms of volumes of products and raw materials supplied,

cost effects from the two scenarios were derived and compared.

The 1977 Continued Canadian Supply Scenario was used as a base

from which the cost effects that would accompany a change to

the supply pattern depicted in the 1977 Curtailment Scenario.

Development of supply scenarios first required the

examination of 1977 product requirements in the Northern Tier

in order to arrive at the apparent demand for products from

Northern Tier refineries. This Refinery Demand figure, broken

down by states and totaled, is shown in line 6 of Table 9.

Other lines in this table illustrate the derivation of the

1977 Refinery Demand.

Line 1 presents the estimated consumption of refined

products in the Northern Tier during 1977. These consumption

figures were developed as a part of the long-range Northern

Tier Study, Volumes I and II.

Line 2 presents the calendar-day crude charges to

Northern Tier refineries during the first half of 1976.



TABLE 9

DEVELOPMENT OF REFINERY DEMANDS

FOR THE NORTHERN TIER STATES

(Thousands of Barrels Per Calendar Day)

NOTE: FiguLre. i parnothese. following line titles indicote nonputations
for deriving the value uhown io state end total columns. Circled
numeruis indicate line numbers.

TABLE WISC+
LINE NDAKC
NO. PRODUCT REQUIREMENTS MICH UONT WASH MINN TOTAL

1 1977 Product Consumption in Northern Tier 556.0 79.0 235.0 591.0 1461.0

2 1976 Crude Runs in Northern Tier Refineries 177.8 128.0 290.7 247.8 844.3

3 1976 Product Manufacture (.95 x0) 168.9 121.6 276.2 235.4 802.1

4 1976 Product Consumption 541.0 79.0 230.0 577.0 1427.0

S Shipments of Products into Northern Tier
States--1976 ( -0 ) 372.1 -42.6 -46.2 341.6 624.9

6 1977 REFINERY Demand ( ( -0 ) 183.9 121.6 281.2 249.4 836.1

Il'tOD
0n
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Line 3 presents an estimate of product manufacturing
volumes. This estimate is based on first-half, 1976, crude
runs (as shown in line 2) and was calculated at 95 percent of
total crude consumed. This, of course, assumes a 95 percent
yield from crude processed, with the remaining 5 percent con-
sumed as refinery fuel or lost in processing.

Line 4 displays estimated consumption of refined
products for 1976, developed as a part of the aforementioned
long-range Northern Tier study.

Line 5 shows shipments of products into the Northern
Tier States during 1976. This figure was derived by subtracting
product manufacture from product consumption (line 4 minus line
3), and represents the base level of net product shipments
into the Northern Tier States. In construction of the 1977
Continued Canadian Supply Scenario, it was assumed that daily
shipments of products into the Northern Tier in 1977 would be
the same as in the first half of 1976.

The demand for product from Northern Tier refineries
is shown in Line 6. This figure was derived by subtracting
Product shipments into the Northern Tier States from 1977
product consumption (line 1 minus line 5).

The two scenarios for crude and product supply are
displayed in Table 10.

The first four lines under each scenario show the
crude charged to refineries daily within the Northern Tier
States from various sources.

Lines 1 and 8 are identical, showing that domestic
crude charges are the same for both scenarios.



TABLE 10

1977 SUPPLY SCENARIOS FOR THE NORTHERN TIER STATES

(Thousands of Barrels Daily)

TAPLE NDAK+
LINENOK
NO. SUPPLY SOURCES OF CRUDE PRODUCT MICH MONT WASH MINKN TOTAL

CURTAILED SUPPLY SCENARIO

I Domestic Crude [ 97.7 70.8 88.0 72.8 329.3

2 Canadian Allocation (From Table 5) 39.1 54.7 0.0 157.1 250.9

3 Canadian Exchanges 0.0 -3.0 15.0 3.1 15.1

4 Other Foreign Crudes 29.8 0.0 182.0 0.0 211.8

S Total Crude Supply (( ) +(3 +@ +A') 166.5 122.5 285.0 233.0 807.1

6 Product Manufacture (.95 x ® ) 158.3 116.4 270.8 221.4 766.9

7 Product Inshipments (Table 9. lne()-® ) 25.6 5.2 10.4 28.0 69.2

CONTINUED CANADIAN SUPPLY SCENARIO

8 Domestic Crude (Same as (D ) 97.7 70.8 88.0 72.8 329.3

9 Canadian Allocation (Table 11 . ) 75.7 57.2 56.7 189.8 379.4

10 Canadian Exchanges 0.0 0.0 0.0 0.0 0.0

11 Other Foreign Crudes (Table 11, 3 ) 20.2 0.0 151.3 0.0 171.5

12 Total Crude Supply ( ® + ( + 3 + 63) 193.6 128.0 296.0 262.6 880.2

13 Product Manufacture (.95 X 06) 183.9 121.6 281.2 249.4 836.1

14 Product Inshipments (Table 9.(i- 6) 0.0 0.0 0.0 0.0 0.0

NOTE: rigures in parentheses following litne titles isd1 oses conpo tation
tN deriv the values. shen in stats and total columns circled

numerals indicate line numbers.



128

Lines 2 and 9 depict Canadian crude oil imported and
distributed under the allocation program. Differences in
Canadian allocation volumes reflect the effect of the curtail-
ment program, with larger allocations in the Continued Canadian
Supply Scenario.

Lines 3 and 10 show the effect of domestic-for-Canadian
crude exchanges in each scenario. In the Curtailment Scenario,
the volumes shown reflect exchanges already arranged for 1977.
No exchanges are reflected in the Continued Supply Scenario
since exchanges would be less if Canadian export supply to the
U.S. were continued at 1976 levels and because only limited
success has so far been achieved in such exchanges--even though
curtailment is expected. It can be argued, of course, that
exchanges would still be taking place under a continued supply
arrangement with the Canadians since such exchanges are, indeed,
taking place in 1976. It can also be shown, however, that
assuming exchanges under Continued Canadian Supply conditions
would have a relatively insignificant effect on product costs
in the Northern Tier.

Lines 4 and 11 show the Northern Tier supply of foreign
crudes other than Canadian for the two scenarios. Foreign crude
supplies are, of course, much larger under the Curtailment
Scenario since they will be used, where possible, to replace
lost Canadian imports in 1977. The last two lines in each
scenario reflect refined product supply sources.

Lines 6 and 13 depict products manufactured in Northern
Tier refineries as used to satisfy Northern Tier Demand. The
smaller volumes of product manufacture under the Curtailment
Scenario are a direct reflection of the smaller crude supply
available for refining.
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Lines 7 and 14 show Product Inshipments under each

scenario. Such additional shipments of products into the

Northern Tier are not necessary under the Continued Canadian

Supply Scenario. They are, however, very important factors

in the Curtailment Scenario.

The construction of the Curtailment Scenario was a

straightforward task. The crude charges for the refiners

of each state (lines 1-4) are from Table S presented earlier

in this report. Total crude supply (line 5) is a sum of the

various supplies. Product manufacture from this crude supply

(line 6) is derived by estimating a 95-percent yield. The

inshipments--or additional products required for satisfying

Northern Tier demands--is the difference between Northern Tier

Refinery Demand (Table 9, line 6) and Product Manufacture

(line 6).

The development of the Continued Canadian Supply

Scenario was more complex. This scenario is intended to reflect

crude/product supplies in 1977 if Canadian crude imports were

continued at 1976 levels. As mentioned earlier, this is

necessary in order to measure cost effects of the Canadian

curtailment.

The Continued Supply Scenario was developed by taking

crude supply patterns of the Curtailment Scenario and re-injecting

Canadian supplies at 1976 import levels. Where this produces

an oversupply situation, foreign crude was backed out to bring

the supply situation back into balance. If one state was short

of crude while another state had a surplus, it was assumed that

Canadian crude would be shifted from the state with surplus

supply to the state in short supply.
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Thus, the Continued Supply Scenario simply represents
a reasonable way to distribute the re-injected Canadian crude
among the Northern Tier States. No attempt has been made to
allocate this crude according to specific FEA rulings which
could concievably be applied if 1977 Canadian crude availability
does, indeed, match the levels of 1976.

The development of the Continued Supply Scenario
is illustrated in Table 11.

Lines 1 and 2 represent current refinery plans for
crude runs in 1977 and were taken from Table 5 presented
earlier in this report. The Canadian crude exchange volumes,
as mentioned earlier, were dropped in this scenario. The 1976
Canadian Allocation, shown in line 3, is the first-half, 1976,
allocation rate taken from Table 5. The total available crude,
shown as line 4, is the sum of the crudes shown in the first
three lines. Line 5, showing required crude, is the estimated
crude requirement to manufacture products in sufficient quantity
to satisfy the 1977 demand for products from Northern Tier
refineries (Table 9, line 6), assuming a 95-percent yield.
Line 6 shows crude shortages which remain (or crude excesses
which result) after re-injection of Canadian allocations into
the crude availability picture. These shortages and excesses
(indicated by negative quantities) result from subtracting
required crude (line 5) from total available crude (line 4).
Overall, approximately 40.3 MB/CD more crude is available under
these Continued Canadian Supply assumptions than is required
to meet the anticipated refinery demands. The states of Montana
and Washington show crude surpluses, while the other states
show shortages.

At this point in scenario development, a reasonable
distribution of Canadian crude was made. This redistribution
and its effects are shown in lines 7 through 12.



TABLE 11

DEVELOPMENT OF THE CONTINUED SUPPLY SCENARIO

(Thousands of Barrels

DEVELOPMENT STEPS MlICH

WIsC+
MDAK+

MONT WASH 1INN TOTAL

1 Planned Domestic Crude Runs (From 97.7 70.8 88.0 72.8

2 Planned Foreign Crude Runs Table 5) 29.8 0.0 182.0 0.

3 1976 Canadian Allocation 58.7 58.7 91.7 170.3

4 Total Available Crude ( e+ v) + @) 186.2 129.5 361.7 24'.1

5 Required Crude (Table 9. .a .95) 193.6 128.0 296.0 262.6

6 Shortages ( 0 - e ) 7.4 -. -65.47 19.!

7 Cover Shortages -7.4 INS 25.4 -19.!

8 Net Shortages or excesses 0.0 0.0 -40.3 0.0

9 Net Canadian Crude - (D 66.1 57.2 66.3 189.6

10 Racked-Out Foreign Crude -9.6 0.0 -30.7 0.1

11 Net Foreign Crude (9- 0 20.2 0.0 151.3 0.1

12 Shift Canadian 9.6 0.0 -9.6 0.1

13 Final Canadian )- § 75.7 57.2 56.7 189.1

14 Total Crude ( + 0 + 0 193.6 128.0 296.0 262.1

TABLE
LINE
NO.

329. 3
211.8

379.4

920. 5

880.2

-40.3
0.0

-40 .3

379.4

-40 .3
171.5

0.0
379.4

880.2

Note 1 rigurn in parenthe.es fallowing lice titiae indicate compatatiOn*s

Circled numar..a indicate line n.abar.

Note 2: Negative quanttian in ".hertuag" linen indicate .ncen. supply.

_

Per Calendar Day)
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At line 7, to cover shortages, Canadian crude is backed
out of Montana and Washington in order to eliminate shortages
in other states. The excess crude in Montana is eliminated in
this fashion, although Washington remains oversupplied, as
reflected in line 8.

It was next deemed reasonable to redistribute the
Canadian crude surplus in Washington to reduce foreign crude
runs to the first-half, 1976, levels in other states and to
use the remaining surplus to back foreign crudes out of
Washington. The backed-out amounts are shown in line 10, and
the net effects on foreign crude runs is presented in line 11.
To complete the redistribution, 12 MB/CD of Canadian crude was
shifted from Washington to Michigan, as shown in line 12, to
yield the final Canadian crude distribution shown in line 13.

As can be seen in line 14, total crude supply has been
made to match the required crude (line 5). Total crude supply
is derived by summing domestic crude supply, foreign crude
supply and Canadian allocations (lines 1, 11 and 13).

Finally, as shown in Table 12, the cost effects from
1977 Canadian crude curtailment in 1977 are isolated and
assigned "added cost" values. This is accomplished by:

(1) Calculating the differences in volumes between
the Curtailment Scenario and the Continued Supply
Scenario, which was used as a base (lines 1
through 6).

(2) Identifying cost factors applicable to the
calculated differences between scenarios (lines
8 through 14).



TABLE 12

COST EFFECT IDENTIFICATION AND

ADDED COST DEVELOPMENT

TABLE F ISC+
LINE NDOAK+

NO. MICH MONT WASH MINN TOTAL

DIFFERENCES BETWEEN SCENARIOS
(M BARRELS DAILY)

1 Product Inshipments (Table 10. (D-
Table 10 (13) 25.6 5.2 10.4 28.0 69.2

2 Canadian Crude Supply (Table io -
Table 10. ) -36.6 -2.5 -56.7 -32.7 -128.5

3 Other Foreign Crude Supply
(Table 10 () - Table 10. 9) 9.6 0.0 30.7 0.0 40.3

4 Exchange Canadian (Table 10, (7) -
Table 10. 6, ) 0.0 -3.0 10.0 3.1 15.1

S Entitlement ROLS ( ( 0 ) -27.0 -2.5 -26.0 -32.7 -88.2
6 Refinery Throughput (Table 10 @ -

Table 10 4 ) -27.0 -5.5 -11.0 -29.6 -73.1

COST FACTORS
($/BARREL)

7 Product Inshipments 13.82 13.90 14.37 13.85
8 Canadian Crude 12.27 12.89 12.84 12.26
9 Other Foreign Crude 13.59 0.00 13.44 0.00

10 Exchanged Crude 0.00 9.06 9.06 9.06
11 Entitlement -2.80 -2.80 -2.80 -2.80
12 Ref. Variable Costs 0.40 0.40 0.40 0.40
13 Base Fixed Costs -1.59 -1.59 -0.50 -1.58

ADDED COST
(MS DAILY)

14 Product Inshipoento Ca x 353.8 72.3 149.4 387.6 963.3
15 Canadian Crude x -449.1 -32.2 -728.0 -401.1 -1610.4
16 Other Foreign Cre x 130.5 0.0 412.7 0.0 543.2
17 Exchange Crude x 0.0 -27.1 135.9 28.1 136.8
18 Entitlements x 75.6 7.0 72.8 91.6 247.0
19 Ref. Variable Costs x -10.8 -2.2 -4.4 -11.8 -29.2
20 Lost Profit )x -40.4 -8.2 -16.4 -44.2 -109.2

21 Total Added Costs 59.6 9.0 22.0 50.4 141.5
22 Added Cents/Gallon Table 9 (0) 0.2 0.3 0.2 0.2 0.2
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(3) Combined use of calculated differences and cost
factors for computing "added cost" values in
each of seven cost effect categories as shown
in lines 15 through 21. (These are the cost
effect categories identified and defined in
subsection 4.4.2.)

(4) Summing all "added cost" values to arrive at
total added costs and dividing this total by
gallons of products projected to be consumed
in 1977, (Table 9, line 1), to express these
added costs in cents per gallon of product
(lines 22 and 23).

The calculation of differences is explained by figures
in the parentheses following the titles of lines 1 through 6.
Application of cost factors is, likewise explained in paren-
theses after line titles in lines 15 through 21.

The following paragraphs are explanations of the cost
factors used.

Line 8 shows costs factors applicable to inshipments
of products required to meet Northern Tier demands in 1977.
The costs used here are weighted averages (based on consumption)
of the product prices in each state during the first-half of
1976. These values were taken from Volume II of this study.

Line 9 shows the cost factors applied to Canadian
crude oil allocations. The-cost factor here is the average
price of Canadian crude imported into each state during the
first half of 1976.

Line 10 shows the cost factors applied to foreign
crude supplies other than Canadian. Two states are shown to
be importers of such crude oil--Michigan and Washington.
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The crudes chosen for import are those that most nearly replace

the Canadian crude in quality and, thus, avoid refinery invest-

ment. These crudes were North African crude for import into

Michigan and Indonesian crude for import into Washington. The

laid-in cost of North African crude shipped by way of the

Gulf Coast to Michigan and Indonesian crude laid into Washington

were calculated based on 1976 prices and transportation tariffs.

Line 11 shows the cost factor or value of an entitle-

ment to one barrel of domestic crude. This entitlement cost

factor is shown as a negative, since receipt of an entitlement

is a credit for the refiner--not a cost.

The Refinery Variable Costs were estimated as the

variable costs associated with refining, excluding fuel. The

fuel cost was excluded because the overall refinery yields used

in this study, 95 percent, allow for the refinery fuel require-

ments to be supplied by refinery gas, coke, and liquid products.

The Base Fixed Costs, utilized in computation of

lost profits due to transfer of refining profitability to

other states, represent the estimated fixed cost and profit

being recovered in the average barrel of product in the "refined

products base period" for price control purposes. Assuming

that price controls are still in effect in 1977, these costs

cannot be recovered as refinery throughput in the Northern

Tier declines.
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Chairman HUMPHREY. The next witness is Mr. John P. Mlillhone,
director of the Minnesota Energy Agency.

You have been with us before, Mr. MIillhone, and I respectfully sug-
gest that if you wvish, you may paraphrase your statement an(l place it
all in the record to conserve time, or you may read it in its entirety.

STATEMENT OF JOHN P. MILLHONE, DIRECTOR, MINNESOTA
ENERGY AGENCY, ST. PAUL, MINN.

Mr. MTLLHONE. It is a pleasure for me to be here again. I would
like to summarize my testimony. I would like to introduce Ron Vis-
ness, my assistant, who has worked on this particular problem to some
extent.

The first point is that the petroleum problem is part of a matrix of
problems thatv we face in Miinnesota and all of my testimony vill be
primarily on it. There are natural gas problems, the use of coal, the
use of alternative energy sources such as solar and other conservation
measures. These are all part of the problem. However, petroleum has
to be given the first priority in terms of our efforts to deal with the
energy issues because it is most severe, most immediate, and the most
devastating problem that we face in not only MIinnesota but other
Northern Tier States due to the rapid curtailment by Canada of its
crude oil exports to the United States.

Petroleum is the largest source of energy used in Minnesota, pro-
viding an estimated 44 percent of the State's needs. Minnesota has no
oil resources of its own. Petroleum enters the State primarily through
crude oil and product pipelines, although small amounts enter by
barge, railroad, lake tanker, and truck.

Canadian crude oil curtailments will have a heavy impact on the
four Minnesota area refineries listed in chart 2 in my prepared state-
ment as well as the other charts that will also graphically demonstrate
my points perhaps better than I can with my words.

Chart 1 shows the petrolellu supply coming into Minnesota and
the products that leave Minnesota and go to other States.

At the lower righthand corner of chart 2 there are shown four
refineries that are in or very close to MTinnmesota. They are the Koch.
Ashland, Conoco, and Murphy refineries. The Murphy is right next
door to Superior, Wis., and much of its product comes into Minnesota.

We have adjusted the data to show the percentage of Milnnesota's
refinery output that is used in Minnesota and the amount that goes to
other States, so the bottom of chart 2, the pie chart, shows the amount
of petroleum product that comes from these four refineries that are
used in MIinnesota, and the portion that goes to other States. So that
the effect on Minnesota area refiners is not only on the State of Mlin-
nesota but on surrounding States as well, particularly Wisconsin,
northern MIichigan. the Dakotas, and Iowa.

The pie at the top of chart 2 shows how we g et our premium prod-
ucts in MIinnesota. It shows the percentage of petroleum prodlucts that
comes from the Minnesota refineries and also shows the products that
coi n into the State from refineries outside of Mllinnesota so. roughly.
they are an even share. About half the product from our refineries goes
out of the State and we gret about half of our product from refineries
outside of MIinnesota.
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Chart 3 is a projection of the demand for petroleum products in
Minnesota. The bottom line is the Canadian crude and you can see
there the sharp line. The next to the bottom line is the petroleum prod-
ucts that come into the State from refineries outside of the State and
then the top line in the upper lefthand corner is the excess capacity
that is fully using the pipeline providing product into State refineries
-where there would be that excess.

Chairman HUM-3PHREY. Up until what date?
Mr. MILLHON.E. 1977. This is annual data, and although you may

have a surplus annually because you have seasonal demands, it may be
that you don't have the product there when you need it so you have
to have some excess of capacity over demand in order to account for
those seasonal variations.

We have historically in Minnesota been having an increase in petro-
leum products 3.3 percent. That is from 1965. Now, because of reduc-
tion in the demand that the energy agency foresees, largely as a result
of increased efficiency of automobiles, that petroleum product demand
is going to be, we predict, dampened down about one-third to 2.3
percent. This is based upon an econometric model, 35-sector input
and output of Minnesota's analysis economy. However, in chart 3,
we have a new factor and this is the substitution of petroleum product
for natural gas and the portion of the trend line that extends above
that line without substitution accounts for the substitution of petro-
leum products for natural gas. So our demand in the future, because
of that offsetting, is going to be fairly close to what it has been in the
past. Here you can see that a continuing demand and a gaping short-
fall goes really to monstrous proportions early in the 1980's and long
before that it becomes a very serious problem.

If we were using our model again, the year 1980, if -we do not have
an answer by alternative pipelines by that time, we anticipate that

there will be a loss of 48,000 jobs in Minnesota and that's such a
devastating impact that it is something we simply can't allow to
happen.

Chairman Hu-r1IHREv. As that excess capacity line diminishes, you
run the danger of wintertime shortages-spot shortages?

Mr. MILLHONE. That's right. I wouldn't be quite as optimistic as
Mr. Zarb that we would not be having any problems this winter. The
kinds of problems I would thinkl might very well occur with average

temperature would not be long term, and they would not be statewide,
but there would be certain local short-term problems that would be-
come much more widespread and intense if we had a severe winter.

Chairman Hu iiPuREY. You are speaking now of the coming winter?
Mr. MILLHON-E. I'm talking nowe of the coming winter.
Now, chart 4 shows the effect of the Williams Bros. pipeline pro-

posal that was mentioned earlier.
There we have taken the capacity of that pipeline and divided it

in half because, as we saw in the earlier part, half of the product pro-
duced in Minnesota goes to other States. We are looking here just at
the effect on Minnesota's supply position.

The effect of it is for 1- or 2-ear periods to make a significant,
meaningful, short-term increase in what would otherwise be avail-
able here. So in terms of 1976 and 1977, it is extremely important that
we do what we can to help that project get completed.
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Chairman HUMPHREY. Is it your judgment that this project can be
completed on schedule?

Mr. MILLHONE. It is my judgment that it can be if the private and
public sector worked diligently together. I've talked with Mr. Vernon
Jones. They are permitting procedures that were concerned about
processing as rapidly as possible with a target date of completing the
permitting requirements, assuming that the data justifies the permits
being issued by the start of the construction season next year and, if
that occurs, then, testimony from Williams Bros. is that they think
they can complete it in one construction season, so anyone who is
going to gamble on the completion of a pipeline project on time would
probably be seen as an optimist but we are doing everything that we
can to move this project along as far as possible.

Chart 5 brings in the effect of the Kitimat pipeline. Here, again,
you can see that the effect of that is in 1979 to provide a capacity of
service in this area that is above what our projects' demand is and
would provide a comfortable level of petroleum product for the Min-
nesota area. There is in 1978-79 a shortfall that could be quite acute,
could be, and there, I think, the swaps come in, kind of easing of the
supply problem.

Chairman HUMPHREY. I have been concerned about that transition
area.

Mr. MILLHONE. That's correct. That's going to eliminate that red
mark, I would hope in the 1978-79 period.

Chairman HUTMPnREY. Are you projecting that the Kitimat pipe-
line into Edmonton can be comleted by 1979?

Mr. MILLHONE. By 1979, yes. I might get into that a little bit.
Chairman HUMPHREY. I just looked at you because I thought I was

the all-time optimist.
Mr. MILLHONE. I have hedged my judgment somewhat.
Chart 6 shows the effects of delays. We are looking at what would

happen if we get two delays, a 1-year delay in the Williams Bros.
pipeline and 2-year delay in the Kitimat pipeline. You can see that it
will be well below the anticipated demand. We would have some
severe supply problems, both in 1977 and 1978, in fact to the early
1980's, at least to 1981. if these projects are not completed in a timely
manner. So I think this is certainly a danger and this is an effort to
dramatize just how important it is that we move ahead on these proj-
ects rapidly.

Chairman HUMPHREY. This, again, places an ever-increasing em-
phasis on offshore oil swaps to alleviate the imminent energy shortages
in case of delays in completing the pipelines?

Mr. MILLUONE. That's correct.
Chairman HUMPHREY. You have the fuel industry considering the

Kitimat line. They are also covering the northern tier line. Would
this extra commitment slow down the possibility of any one line being
completed on time?

Mr. MILLHONE. In the latter portion of my testimony I comment
some on the Bonner and Moore study. I think we can go to that.

The Bonner and Moore studv has some good data in it and some
interesting scenarios. However, it also in our view has some inaccurate
information and some that is not fully explained. So I don't feel it
is a good vehicle on which to make policy decisions. In my view, the
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report provides too favorable a description of the proposed northern

tier pipeline from Puget Sound and not as favorable a description as

should be given of the Kitimat proposal.
The northern tier proposal in the Bonner and Moore study depends

upon its final feasibility for the ability to sell products of the Twin

Cities area and, when you move into that market, you are in an area

that is supplied by refineries that have lower cost sources of crude

oil and that's a very soft expectation.
In addition, there are some cost comparisons of the Kitimat pipe-

line and a similar size pipeline to the Twin Cities area and the north-

ern tier pipelines given as just 60 percent of the cost-per-mile of the

northern, of the Kitimat line. There's no explanation for that cost

difference.
The Energy Agency supports the Kitimat pipeline. It would mini-

mize environmental impacts by the maximumn use of existing pipe-

line segments and by providing an alternative to the increased tanker

shipment in the Puget Sound area which is of interest to both the

United States and Canada. The use of the Canadian route would pre-

serve the future flexibility regarding Canadian-American exchanges
and, while we wanted to be as independent as possible, we also want

to keep that flexible interchange available. The northern tier pipe-

line in its relation to national security is not an issue in Minnesota
and I do not think it should be a national issue. The Canadian cur-

tailment of crude is not a hostile act but is simply a Canadian response
to a projected supply deficit. It has nothing to do with American oil

being shipped through Canada. That is, the security problem has

nothing to do with the shipment of American oil through Canada.

Any attempt to create such a national security issue obscures the vital

interdependencies which exists with our Government and the

Canadian Government.
Perhaps more importantly, and here we are getting into the time,

it is the only pipeline that can be financed, granted permits, and oper-

ated economically without involving the Washington State refineries.

This is important at present because the Washington refineries are

involved in litigation and it looks like it will be extremely lengthy, on

their right to use Puget Sound. So, although we take exception to some

of these provisions in the Bonner and Moore study, we concur with its

conclusion and the conclusion expressed today by Mr. Zarb, that indus-

try should be free to solve the problem and Government should remain

at the sideline at, this time as long as it appears that the refiners in-

volved and the pipelines are moving ahead fairly rapidly to come to

agreement on the construction of the Kitimat pipeline. We also agree

that the Federal Government and the affected States should closely

monitor private efforts to reach an agreement to build the Kitimat
pipeline and should be prepared to act as necessary in order to move

this project along.
This is an area where -the States and the Federal Government have

to work together. The Government and the private sector have to

work together and it looks now as if that agreement is working well.
But in this area the proof of the pudding is in the eating and we don't

have a pipeline yet and we need to be certain that there aren't any

catches because the impacts in Minnesota and other northern States

would be quite tremendous.
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Chairman HUMPHREY. What is the progress thus far on the
Kitimat Pipeline proposal?

Mr. MILLHONE. At the present time the refiners and the pipeline
company that would be involved are trying to put together the terms
of the agreement on the financing and the size. It is my understand-
ing that there will be a permanent request to the Canadian Govern-
ment in the fourth quarter of this year.

Now, the initial timetable for this project was an attempt to get
all of the permitting completed by the end of this next year so they
could get into the construction and have a complete date in the fall
of 1978. I think that's been moved back 1 year to 1979.

Chairman HuTMPHREY. Yes.
Mr. MILLHONE. I think it may be there are other witnesses avail-

able, either to present oral or written testimony later, that could
provide a more detailed description of the status of that project.

Chairman HUMPHREY. It is my understanding that the Canadian
officials at the Federal level are being very cooperative in negotiating
with these companies and our Governnment. I also understand you
have provincial laws that affect these negotiations.

Mr. MILLHONE. It was my understanding that the National Energy
Board, once it makes its decision, can pretty much override the
Provincial government.

Chairman HUMPHREY. That's true, but there is also a certain
amount of political warfare. I want to point out that we have met
with the Canadian officials and they seemed most helpful and most
cooperative.

Mr. MILLHONE. *We're certainly interested in working with you,
Senator, and your committee, with the Federal Administrative Office,
and with everyone we can.

Chairman HUMPHREY. We have been meeting with the Canadian
parliamentarians as well-parliamentarians from the western Prov-
inces of Canada and the Provincial Governors. WeWev had these in-
formnal types of contact going on and not long ago we had the Gov-
ernor of the Province of Alberta with us in Washington for meetings.
We have also met with the parliamentarians from British Columbia
as far as Manitoba.

I serve on the committee of the Congress that mneets with the Cana-
dian parliamentariaiis and we feel tlbat it is important to work with
them as well as with the executive officers because, as you know, even
in our own country, members of the legislative body do have a way of
getting involved.

All right. Was there anything further?
Mr. MILL1IONE. Nothing further. Thank you.
Chairman HUMfPmrlE?. First, I want to commend you on an excel-

lent statement. We were plrivileged to have your statement in advance.
It is well documented and I hope that it will be studied most care-
fully by those who are interested in the problemns that we are address-
ing here today.

I have talked to you about these offshore oil swaps and I worry
about those gap periods and see the only possible way of meeting
those periods of curtailed Canadian oil, to be through offshore oil ex-
chang-es. We will have our State Department witness talk with us
about that. There is, as I indicated before, only a limited capacity to
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swap U.S. domestic oil for Canadian oil. Perhaps only 20 percent of
Minnesota's requirement in 1978-79 can be supplied that way. Would
you agree with that?

Mr. MILLIIODNE. Yes, I would agree with that.
Chairman HuJMPIIREY. Since we have proceeded with this official

sense of urgency on these negotiations for offshore oil exchanges, do
you feel they are being well managed?

Mr. MILLHONE. Senator, I don't feel I am in a position to answer
that question. It has occurred between the affected companies and the
FEA and Commere, and I haven't been monitoring what's happened
there closely enough to know whether it has been managed diligently.
I certainly hope that it has.

Chairman Hu-mPi[REY. That's a prudent position, I would say. You
have been taking some action here in Minnesota because of legislation
and recommendations by your agency to conserve on fuel. The State
mandated a prohibition of decorative gas fixtures, for example, and
now the FEA Extension Act, as you know, allows the FEA Adminis-
trator to make grants to States in order to assist low-income families
in insulating their homes.

Will your agency be ready with a program to move these funds out
quickly?

Ml. MTLlI ONE. Senator, we will be; in fact, Minnesota- has some
State legislative funds to accomplish this same purpose.

Chairman Iu-TfPini-Y. Do you have a tax credit program here?
Mr. MILLHONE. *We have a grant program, loans and grants for low-

income people to winterize their homes. The first loan vent through
just the last couple of weeks for a woman in Duluth and that program
is currently in phase and we will be happy to have the additional
Federal money when it is appropriated.

Chairman HuNJPTIREY. Are you the first in the Nation to do this?
Mr. MILLHONE. I believe so.
Chairman HUMPrHREY. We get a lot of mail on this, I might add,

and the Federal activity in this areal has, regretably, been long overdue.
I want to complement you on your initiative. Could you give us an
a'sessment of the impact that tax credits, grants or loans would have
on home insulation here in Minnesota?

Mr. MILLTIONE. Probably the largest problem currently for really
effective conservation in Minnesota in the building area is the short-
ae of capital. Although you can spell out that, if you insulate your
home, you will recover your investment within a certain period of
time, and you could do this for company commercial establishments
as well, oftentimes immediate capital that is required for that simply
has other priority demands, so the use of loans and grants and loan
iuarantees and tax credits are all devices which I see as very desirable
because they shift priorities and they shift capital into these kinds of
building programs.

Chairman HurmPHREY. We have the manpower and the insulation
product in adequate supply, do we not?

Mr. MILLHONE. We haven't experienced any shortages there at this
time. There are some reliability nroblems of certain costs of insula-
tion, so you have to have some kind of standards, a program that is
done with the insulation program to make sure you get your money's
worth, but that's more a matter of the kinds of problems that occur

83-836 0 - 77 - 10
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any time you rapidly expand the activity of a certain segment and it
is certainly nothing that can't be dealt with with proper guidelines and
constraints.

Chairman HumpHREY. Are the people in Minnesota aware of the
assistance that is available under State and Federal laws?

Mr. MILLHONE. We are trying, Senator, to get this information out
to Minnesotiaiis and this is an area that we need to do further work in.
The Minnesota government does have an energy conservation informa-
tion center, so we have a toll-free number where people can call and
reinsulation guidelines so that people can take their home and put in
the type of construction, the size, what fuel they are using, whether
they have any insulation now, and can determine from a fairly simple
computer program what this optimum new insulation would be and
when it would be paid off. So we are trying to provide the information
people need in order to make these kinds of decisions.

At the same time, I feel as if we have a further road to go to get this
information broadcast like it should be.

Chairman HuiMiPHREY. That's very fine and we are very pleased that
you have taken the position you have. I want to commend you.

By the way, I want to extend thanks to you and your agency for
the splendid cooperation and effort in the Solar Energy Research In-
stitute project. We are still hopeful that we may see that blossom
here in Minnesota.

Mr. MILLHONE. We are very excited about the prospect primarily
because we think an excellent job would be done by having the institute
located here.

Chairman HUMPHREY. I agree wholeheartedly.
Thank you very much, Mr. Millhone, your prepared statement will

be printed in the hearing record.
[The prepared statement of Mr. Millhone follows:]

PREPARED STATEMENT OF JOHN P. MILLHONE

Good morning, Mr. Chairman.
My name is John P. Millhone and I am the director of the Minnesota Energy

Agency. I welcome the opportunity to participate in this hearing. The scheduling
of this meeting shows your concern for public understanding of complex eco-
nomic issues and your recognition of the crucial role of the States in the energy
field.

The most immediate and potentially devastating energy problem facing Min-
nesota and several of its neighboring States is due to the rapid curtailment
by Canada of its crude oil exports to the United States. Fortunately there are
some supply alternatives. The main thrust of my testimony will examine this
curtailment problem and these supply alternatives.

These issues can best be understood after a brief description of Minnesota's
energy position. Minnesota last year obtained 44 percent of its energy frompetroleum, 29 percent from natural gas, 17 percent from coal and the remaining
10 percent from nuclear and hydropower. This closely reflects the national
pattern.

The State last year used 30 percent of its energy for residential and com-mercial purposes, 32 percent for transportation, and 29 percent for industrial
purposes. This is a little higher than the national figures for residential and
commercial and transportation purposes and lower for industrial uses.

Each State's matrix of energy supplies and uses is unique. The Minnesota
picture, however, is similar to other Midwestern States. A State's energy
policies grow from its unique supply-demand equation.

In Minnesota, we have a six-point energy plan. Stated simply, it is:
First, to maximize the availability of petroleum products.
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Second, to obtain our equitable share of natural gas and use it for the highest
priority purposes.

Third, to develop and implement a coal use plan.
Fourth, to encourage the maximal development of alternative energy resources.
Fifth, to achieve the greatest possible efficiency in the generation, distribution

and use of electricity.
And sixth, and most important, to conserve energy in every reasonable manner

possible.
These goals interlock and reinforce each other.
The remainder of my testimony will concentrate on efforts to obtain reliable

petroleum supplies. This important objective is part of a comprehensive State
energy plan.

Petroleum is the largest source of energy used in Minnesota providing an esti-
mated 44 percent of the State's energy needs in 1974. Minnesota has no oil
resources of its own. Petroleum enters the State primarily through crude oil and
product pipelines, although small amounts enter by barge, railroad, lake tanker,
and truck.

Canadian crude oil curtailments will have a heavy impact on the four Min-
nesota area refineries listed in the table at the bottom. Historically, these refiner-
ies have received the majority of their crude oil from Canada. In 1974, some
165,000 barrels a day or 88 percent of their crude oil supplies were Canadian.
Conoco, near Duluth, Minnesota, and Murphy in Superior, Wisconsin are com-
pletely dependent upon Canadian crude.

The data presented in the pie charts and the following graphs relate to Mini-
nesota only. Since the refineries located in the Minnesota-Wisconsin region also

serve parts of Wisconsin, Iowa, Michigan, and the Dakotas, we have adjusted
'the data to arrive at the share of the refinery production sold in Minnesota.
This allocation is very difficult to compute with a high degree of accuracy since
actual market shares shift with competitive forces. This is our best guess at the
volume of product supplied to Minnesota by each of the supply sources. The
total volume supplied from all sources has been ehecked against Bureau of
Mines figures, FEA data, and data received from Minnesota's petroleum tax
division.

The four refineries (Koch, Ashland, Murphy, Conoco) sold about 70 percent
of their output in Minnesota during the high production years of 1972 and 1973.
The other 30 percent was delivered to neighboring states. However, recent data
indicates that only 55 to 60 percent of refinery output was sold in Minnesota in

1974. Nearly 90 percent of the production went to gasoline, distillate, and residual
fuel oil. The remaining 10 percent includes other products such as asphalt, road
oil, coke and LPG (propane).

The top pie chart is the starting point for the four petroleum supply/demand
scenarios which follow. The chart shows the source of the gasoline, distillate and
residual fuel oils used in Minnesota in 1974.

The flow of these petroleum products into the State varies with the season.
Gasoline deliveries increase during the summer months, primarily due to recrea-
tional travel demand, and the demand for fuel oil is greatest during the winter
months for space heating purposes. Also, the shipment of product by lake tanker
and barge is not possible during the winter months, so both refineries and product
pipeline must increase their throughput.

The first graph is a projection of the demand for gasoline, distillate and resid-
ual fuel oils in Minnesota through the year 1985. The units are in thousand
barrels per day. Since 1965, the Minnesota demand for these products has in-
creased at a rate of 3.3 percent per year. Over the next 10 years it is projected
that under normnal circumstances the consumption of these products will increase
at a rate of 2.3 percent per year. However, for the first time, Minnesota is faced
with a declining supply of natural gas. This will substantially increase the need
for fuel oils, especially the heavier residual fuel oils. By 1981 the demand ifor
residual fuel oils will more than double because of the natural gas curtailment.
The demand for distillate is expected to increase only 5 percent because of
natural gas curtailments. Because of the substitution of fuel oils for curtailed
natural gas total petroleum demand is expected to increase by 3.5 percent per
year as indicated by the line at the top of the graph.

The brown portion at the bottom of the chart represents the output Min-
nesota is expected to receive from the four area refineries. After 1977 refinery
output will decline sharply, because of Canadian crude oil curtailments. The blue
portion of the chart represents petroleum product inshipments. The bulk of these
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products enter the state through the Williams Brothers or Amoco pipelines. Asmaller share enters the State by other modes of transport-barge, rail, laketanker, truck. The yellow portion of the chart represents the excess capacity ofthe product pipelines on an annual basis.
As the excess supply capacity approaches zero, the supply/distribution prob-lem will become more difficult to manage, and w intertime spot shortages can beexpected to occur. These shortages will begin in the rural areas, and as thesupply situation becomes tighter they will cover larger areas and become morefrequent. Under the current FEA priority allocation rules and without any ofthe new proposed pipelines, the 1980 refinery runs could be reduced to 20 percentof the 1974 level. This would impose a heavy strain on the storage/distributionsystem for petroleum products. Not all of the projected shortfall could be madeup by expanding existing transportation modes. If industry were forced to curtailbecause it could not obtain the needed fuels, the State could experience a lossof 48,000 jobs.
It becomes obvious from this chart that the four Minnesota area refinerieswill have to tap alternate sources of crude oil or Minnesota and the surroundingmarket area will begin to experience severe shortages of petroleum supplies.Vernon Jones, president of Williams Pipeline Co., recently announced thata new 123 mile, 18 inch pipeline would be installed from Mason City, Iowa, tothe Twin Cities. The new facilities would be in operation by October 1, 1977, witha capacity of 80,000 BPD. Once the line is in place the company could expand itsoil deliveries to "Northern Tier" States from 80,000 to 130,000 barrels a day byinstalling additional horsepower on the system.
The second chart indicates how the additional throughput capability of theWilliams Pipeline Co.'s proposal would affect Minnesota's supply situation. Ifthis project is completed on time, it would hold back petroleum shortages oneor possibly two years. This would provide the refiners with the urgently neededtime to install a neN crude oil pipeline as a larger termn solution.The long term solution to the Canadian crude oil curtailment, supported bythe State of Minnesota, is a proposed trans-provincial pipeline, that wouldstretch from Kitimat, British Columbia, to Ednmonton, Alberta, Canada. Thistrans-provincial proposal has the strong support of refiners in Montana, NorthDakota, Minnesota, Wisconsin and Michigan. Only the Washington State refinersare not involved, possibly because of their attempt to supply that state throughtanker shipments rather than any sort of pipeline.
The third graph illustrates the projected supply/demand situation for Min-nesota with both the proposed Williams and the proposed Trans-provincial lineinstalled. We believe this is the best solution for all of the Northern Tier States.If these two projects are completed on time, there would be only a minor short-fall in petroleum products in 1979. This small shortfall could be made up bydoubling the present level of shipments by the other transport modes such asbarge, lake tanker, railroad, and truck, or by swaps with the Canadians.Product pipelines and crude oil pipelines are competitors for the end-use mar-ket. Graph three shows product pipeline shipments increasing to the capacityof the lines. The reason for this is the tight supply of crude oil during the nextfew years. For example, the Williams expansion will only allow crude oil sup-plies in 1978 to be about the same as the 1976 level. This would mean an increas-ing market share for the product pipeline users. There seems to be a strong incen-tive for the refiners to develop swaps of U.S. oil for Canadian oil in order toprotect their market shares. Swaps would tend to reduce product pipelinethroughput, and ease the capacity constraint.
Also, the Williams Brothers line would have the flexibility to ship both crude,and petroleum products. It is reasonable to predict that as demand increases,the trans-provincial line would provide the bulk of the crude oil and theWilliams line would shift back to petroleum products.'I also would like to make a few comments on the study by Bonner and Moore,Inc., a consulting firm hired by the Federal Energy Agency to study the economic,legal, environmental and socioeconomic impacts of ways of supply oil to theNorthern Tier States.
The Bonner and Moore report, while containing some accurate data and in-teresting hypotheses, also contains much unsubstantiated and apparently in-accurate data. For this reason, it should not be used as a basis for policy deci-sions.
The report provides a too favorable description of the proposed NorthernTier pipeline from Puget Sound across the northern United States to Clearbrook,
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Minnesota. It fails to recognize many of the advantages of the proposed Trans-
provincial pipeline from Kitimat, B.C.. to Edmonton, Alberta.

The Northern Tier pipeline depends on demands east of Minneapolis to keep
its tariff low, yet this demand would be soft because of competition from re-

fineries supplied with cheaper sources of crude oil. The study prices a Northern
Tier pipeline at only 60 percent of the trans-provincial pipeline, with no ex-

planation of this significant cost difference.
The trans-provincial route would minimize environmental impacts by the maxi-

mum use of existing pipeline segments and by providing an alternative to in-

creased tanker shipments in the Puget Sound area.
The use of the Canadian route would preserve the future flexibility regard-

ing Canadian-American exchanges. While our goal is to be independent of

Canadian crude, wve should not reject the possibility of xvorking together.
The Northern Tier pipeline and its relationship to national security is not an

issue in Minnesota and it should not be a national issue. The Canadian curtail-

ment of crude is not a hostile act, but is simply the Canadian response to a pro-
jected supply deficit. It has nothing to do with American owned oil being shipped
through Canada. Any attempt to create such a national security issue obscures
the vital inter-dependencies which already exist with our continent-sharing
neighbors.

The trans-provincial pipeline is the only pipeline that can be financed, granted

permits, and operated economically without involving the Washington State

refineries. This is important because, at persent. the Washington refiners are in-
volved in lengthy litigation over their right to use large crude oil tankers in
Puget Sound.

Although we take exception to some portions of the Bonner and Moore report,
we concur with its conclusions that industry should be free to solve the problem
and Government should remain on the sideline at this time. However. we also

believe the Federal Government and affected States should closely monitor private

efforts to reach an agreement to build the trans-provincial pipeline and should be
prepared to act as needed to support these efforts.
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Product Pipelines

116,000 BPD)

1974 PETROLEUM SUPPLIES TO MINNESOTA
*Gasoline. Distillate, & Residual - 233.000 BPI

nker - 24.000 BPD)

Products - 10.000 BPD)

1974 REFINERY MARKET SHARE

1974
Average Daily Runs

(Barrela Per Day)

Koch 82,000
Ashlqnd 56.000
Conoco 21,000
Murphy 29,000
Total 188,000

CHART 2
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Chairman Hu1MIPHREY. Our- next witness is Mr. Lawrence Raiclht
from the State Department.

Mr. Raicht, you have prepared testimony, I believe?
Mr. RAICI1T. Yes; I do. In order, again, to save tinme of this commit-

tee and yourself, I suggest that we can simply enter my prepared state-
ment in the record.

Chairman HUAIPIREY. That will be fine and you may summarize it if
you wish. I would like you to inform us with regard to the neces-
sity of offshore oil swaps and give us some indication of what is under-
way in terms of negotiations with Canada.

I might add that I hope after the morning's discussion you will con-
vey the sense of urgency back to my good friend, the Secretary of State.
Once he gets through with Africa, lie should settle down and get some
extra things going with Canada.

STATEMENT OF HON. LAWRENCE R. RAICHT, DIRECTOR, OFFICE
OF FUELS AND ENERGY, DEPARTMENT OF STATE

Mr. RAICHT. I share in many respects the judgments of Mr. Zarb
concerning the energy supply prospects for the Northern Tier, partic-
ularly in Minnesota, over the next several years. We, too, view the
number of different long-term supply alternatives such as the Kitiinat
TransProvincial Line and some of the others which lhave been pro-
posed as important for the long term beyond 1980. But thlere is a gap.
There is a gap whiich will begin to assume larger proportions after
1977 as Canadian oil exports are phased out. It is unclear. as yet. ex-
actly what the Canadian export level wvill be in January of 1977. We
do have the schedule based upon the NEB's most recent report which
was issued earlier this year, but the NEB has scheduled hearings on
oil supply and demand in Canada and exports ivhich will begin in
October, next month, on the 'basis of whiich there may very well be an
adjustment in the export schedule, either iup or down.

As a matter of fact, I think wve also have benefited in some measure
from the failure on the part, if I can characterize it as such. on the
part of Canadian industry to move as rapidly as was originally ex-
pected -with regard to the construction of the Sarnia-Montreal line. TIe
delay in getting that pipeline complete -sl d operational has probably
resulted in a delay in the phaseclown of exports from Canada. Origi-
nally it was scheduled to go to 380.000 barrels a day in July of this year.
In fact, it looks like it will not phase down to that level until October.
I don't think we will knowl precisely whvat the level will be in 1977 ul-
til the NEB has completed its own analysis. but there is a gap, that's
fairly clear. We have long been concerned about it and I think John
Hill from the FEA at the hearings you had last year provided you
with a copy of the report wvhichl wvas prepared by the joint United
States-Canadian working group on swaps, which we initiated last
year, in March of 1975. WXre recognized that swaps could play a role.

The original working group report was very carefully worded. It
specifically did not exclude offshore swaps. As a matter of fact. it
pointed out, I think, a fairly substantial investment savings to re-
fineries in the Montreal area who were the natural recipients of such
exchangyes, for participating in these exchanges, investment savings,
particularly.
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You asked that I focus also on what that status of negotiation is on
such proposals. We have recognized that we need to move to offshore
swaps as quickly as possible. bie recognize a constraint that exists in
the United States. You have both the swappers in the United States
and the "Priority 2" refiners who are not getting Canadian oil, who
are competing for a limited pipeline capacity, so we have logistical
constraints upon that pipeline capacity limiting how much oil can be
moved north from the Gulf of Mexico, whether it is domestic oil or
imported oil, any oil for those refineries that have become dependent
upon Canadian crude over the past 20 years has to move up that same
pipeline to connect to any pipeline carrying oil into Canada.

Our own judgment is that we are already, with the limited number
of swaps that FEA has already approved, reaching the limits of the
capacity of thatl pipeline and that we have to expand the parameters for
such swaps. We do think that we want to go and talk to the Canadians
about it. We have scheduled a meeting with the Canadians in October,
at whichl we intend to raise this issue.

We hope shortly to put a proposal forward to them that would lay
the basis for a more in-depth and knowledgeable discussion of such
swaps. The question really is how will Canadians react to a proposal
to expand swaps to include offshore oil.

Chairman HUMPHREY. I'm eager to hear your comment on this.
Mr. RAICHT. It is somewhat difficult to tell in advance. Certainly

the Canadians, when they originally approved the swap, specified
U.S. domestic crude for security reasons. They feel very strongly that
they would prefer to have U.S. domestic crude and I think it is im-
portant for us to use the facilities that we do have available and one
of the problems we have had in terms of discussing expansion of the
parameters of swaps with the Canadians is that we had a set of pa-
rameters already approved by both sides and no swaps approved. The
NEB had approved them. As a matter of fact, I think of the seven
that Mr. Zarb mentioned, five had been approved by the NEB and,
if there was a delinquent in this case it was the U.S. side in approving
those swaps.

But we recently approved three and that should start us, at least
give us a firm ground on which to go to the Canadians and say, "We
are dloing our job and it now becomes necessary to take a look at
whether those exchanges are sufficient to meet the needs of the Ca-
nadian-dependent refiners in the northern tier and what we can do
to expand those parameters and whether it is possible and feasible for
the Canadians in terms of their own national security and economic
and political objectives to do that.

Chairman Humrf-REY. Do you know whether or not the Canadian
Government has taken any firm position for or against offshore oil
swaps? I understand what you said about the NEB, but speaking now
of the political overtones, has there been any public utterance on the
swaps of offshore oil?

Mr. RAICHT. Actually, the only thing we have at the present time
is an order in council which was issued by the Canadian Cabinet when
it originally approved the first three swaps, specifying U.S. domestic
crude. We don't have anything beyond that and there have not been
any political level statements from the Canadian Government indicat-
ing opposition to offshore swaps. However, in discussions that we had



154

with the Canadians before any swaps were discussed or approved, the
Canadians indicated to us fairly clearly that, at least in the first in-
stance, swaps would have to involve U.S. domestic crude.

Chairman HUMPHREY. What sort of conditions might we be able to
offer Canada-or under what conditions could they demand-that
would make feasible or acceptable the proposals of offshore swaps?

Mr. RAICHT. I think it is somewhat difficult to tell what the Canadi-
ans would demand or what we would be prepared to offer at this point
in time. We do intend to note to the Canadians, that we have begun
using the existing facilities and in light of the emerging logistical
constraints, there remains a short-term gap that needs to be filled. But
I think it is premature to indicate at this point what we would be
prepared to give and what they might be prepared to accept. I don't
think you would conduct a negotiation that way where you put all of
your cards on the table.

CHAIRMAN HuMPHREY. You have listened today and there will be
more testimony as well. If we could get the time to hear from other
people in this area as to the concern that we have over this gap during
the time that the exports from Canada decline and phase out and the
time that it would take to get the pipelines on station, you would
realize the depths of our concern. That gap could have disastrous ef-
fects upon us-it must be filled.

I know that you will convey to the Department of State our concern
on this matter. You were very active in this some 18 months ago as I
recollect, so you have good credentials. Tell the Secretary, and I will
do so as well, that I intend to have breakfast, lunch, and dinner with
him over this subject. I have already talked with Mr. Kissinger about
this, but, as the time to prepare for a severe winter runs out and we ex-
amine the Kitimat proposal which has just been endorsed here by our
own State energy agency, my concern increases as to just whether or
not we are going to be able to go on schedule-to phase in the pipeline
bringing new sources of oil to the northern tier concurrently with the
phaseout of Canadian exports. Therefore, we must have diligence on
the part of our negotiating team, which is essentially the State De-
partment and the Commerce Department, to pin this down.

Mr. RAICHT. We have recognized for some time that swaps would
play and had to play a major role as Canadian exports were phased
out. We recognized this quite some time ago and have been actively
working on it.

I would think that one of the important things, though, in terms of
assuring a cooperative attitude on the part of the Canadians and as-
suring that they can show some flexibility with regard to how swaps
were arranged, that they have some guarantee that they are not open-
ing up Pandora's box, that there is a long-term solution in line.

Chairman HUMPHREY. I agree with that.
Mr. RAICHT. The fact that the Kitimat pipeline people-and I don't

mean by that to indicate in my view, at least, or the State Depart-
ment's view that Kitimat line is better or worse than the northern tier
line-I think we would have to rely on FEA's judgment on that. They
are in a better position and have more competence and actually more
analysts than we do. But a long-term solution is required, so that the
Canadians have some assurance, I think, that there is gtoing to be an
end to the period during which they would be required to engage in
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exchanges. They have to have some assurance that the northern tier
is going to have a long-term supply logistical facility in place, ready
to go, as of a certain date.

Now, the Kitimat pipeline people have informed us that they in-
tend to submit an application to the NEB by December of this year
and, of course, we will have to await what the NEB hearings produce
in terms of a decision or recommendation to the cabinet by the NEB
but anticipating or assuming that the NEB does give approval of a
Kitimat pipeline or a trans-Provincial pipeline, that would assure a
long-term solution to the problem within a reasonable time frame, and
I think the Canadians would then be more willing to consider short-
term solutions that involve essentially expanded exports from Can-
ada, although I am not sure we should count on swaps being able to
expand exports.

Chairman HUMPHREY. Do you have anything else you would like
to offer?

Mr. RAICHT. It seems to me absolutely vital, in terms of persuading
the Canadian Government, to approve the use of offshore oil in swap
arrangements that we have in place a long-term solution and are able
to demonstrate convincingly that we have made full use of existing
facilities.

For that reason, I am quite pleased, indeed, that we have approved
the first three of the swap proposals that have been put forward.

You asked me earlier how I would judge the Canadian response and
what might be the kinds of things we could offer and gain.

I indicated, you know, I don't think you want me, and I certainly
don't want at this point, to engage in negotiation on what might be
usable or what might be feasible in those terms and certainly there is a
constraint, a political constraint, quite severe, in Canada because, obvi-
ously, any offshore swaps would mean backing Canadian oil out of
Montreal refineries and the Canadians have made clear their commit-
ment to see Canadian oil be used in those refineries to help diminish
their own dependence on foreign sources of oil. I am not sure how ex-
cited they would be at the prospect of American firms acting as middle-
men between them and foreign suppliers, but there may be some condi-
tions under which they would be prepared to accept offshore swaps.

What the parameters of those swaps would be I think would depend
entirely on how we are able to do in our discussions with the Canadi-
ans, but I don't want to leave you or any of the people of Minnesota in
doubt that we recognize there is a problem and that we bear the pri-
mary responsibility in terms of discussing with the Canadians the ways
of expanding the parameters, that during this gap period there is suffi-
cient energy supply available for Minnesota and the rest of the north-
ern tier states.

Chairman HuMPJHREY. One alternative, and I don't know if it is
feasible, is to have a contractual arrangement with Canada wherein
during the period of transition to the new pipeline structure, which
would provide us long-range adequacy of supply, we would ask Canada
to alter their export phaseout in exchange for a commitment to deliver
Alaskan oil upon completion of the pipeline. In other words, let's as-
sume that we were able to obtain a commitment from the Canadians
wherein they would not phase out on the current schedule, in 1978,1979
or 1980. Instead, they would maintain a higher level of export pe-
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troleum to us and it would be a draw, so to speak, on the availability of
Alaska oil, at such time as Alaska oil comes through the line and is
ready to be commercially used. That's one possibility that would allevi-
ate dependence on Saudi Arabian or Venezuelan oil, serving both
United States and Canadian interests.

Mr. RAICHT. Senator, wve have discussed this informally with a num-
ber of Canadian officials. What you are describing are essentially time
swaps. They have not been particularly excited at the idea of time
swaps, although they haven't excluded them. I think we should explore
this as one possibility, but I don't hold very much hope, really, that
the Canadians would be willing to go for anything like that. There
are problems in the compatability of Alaskan oil and their refineries.
There are a, number of others, pricing and so forth, and I just don't
think they would be prepared to go that route. However, that certainly
is one avenue without discounting it in advance, I think we need to
explore w-ith the Canadians.

Chairman HUMPHREY. Thank you very much. I regret we do not
have more time with you, but we have to move along. Barring objection,
your prepared statement will be placed in the hearing record.

[The prepared statement of Mr. Raicht follows:]

PREPARED STATEMENT OF HON. LAWRENCE R. RAICHT

I welcome this opportunity to discuss with you today energy prospects over
the next several years for the Northern Tier states.

I will first provide a brief, general assessment of oil and gas availability over
the next several years but I will focus on the oil supply situation, particularly
in the short term.

The outlook for the availability of Canadian oil and natural gas during the
coming winter season is slightly improved over previous estimates. No curtail-
ments of natural gas imports from Canada are expected during the 1976/77
winter season. In recent discussions with senior Canadian officials we were
advised that domestic demand and supply conditions for natural gas in Canada
have improved significantly. As a result, assuming normal weather, Canada
does not anticipate any curtailments of natural gas exports to the United States
during the winter heating season.

A parallel situation exists with regard to crude oil. Because of the delay in
the operation of the Sarnia-AMontreal pipelines, exports of crude oil during
1976 are likely to be higher than originally anticipated, and the allowable export
level is not expected to fall to 380,000 B/D until the fourth quarter of this
year. Under the preferential allocation plan which FEA has established this
will ensure continued. supply of crude oil feedstocks from Canada to Priority
One refineries-those with no access to alternative supplies-until the end of
1976.

On January 1, 1977, exports from Canada are scheduled to drop to 255,000 B/D.
This is approximately the minimum level of requirements for Priority One
refineries in the Northern Tier. However, even this level is not certain. It may
be above or below 255,000 B/D. The Canadian National Energy Board has sched-
uled hearings on Canada's crude oil supply/demand situation in October. As
a result of permissible exports to the U.S. for 1977 and beyond, and adjust the
phase out schedule accordingly.

Since Canada announced its intention to phase out exports of crude oil late
in 1974, we have been concerned about the adverse impact this would have on
the oil supply outlook for the Northern Tier states. With other agencies, we
have been actively engaged in) examining supply alternatives in both the short
and long term. Recognizing the role that crude oil exchanges could play, the
Department of State and FEA proposed to Canada in 1975 a joint examination
of such arrangements. I believe you were provided with a copy of the report
of the joint US-Canadian working group, which studied this question, during
your hearings last year.

It is clear that in a fundamental sense, alternative supply arrangements are
the responsibility of U.S. industry and will require the construction of new
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facilities. Both the U.S. and Canadian Governments can facilitate the adjust-
ment and have agreed to do so. A number of possibilities have been suggested
including expansion of the Williams Brothers Pipeline system to move crude
oil north from the Gulf of Mexico, the Kitimat Pipeline from the coast of British
Colombia to Edmonton in Alberta where it would connect with existing facilities
now being used to supply Northern flier industry and the Northeril Tier pipe-
line from the Puget Sound to Clearbrook, Minnesota. FEA has conducted a
detailed study of alternative supply arrangements in response to a request from
Congress. However, even if one or more of these possibilities do materialize,
they will only begin to help in the longer term. The problem that we face now
is assuring adequate oil supplies to these Canadian dependent refineries during
the interim, before permanent supply alternatives come on stream.

We have examined the possibilities and have concluded that exchanges with
Canada can play a significant role over the next several years. It should be
understood that Canada has made unmistakably clear its intention to conserve
its dwindling energy resources. The Canadian objective is a legitimate one.
Indeed the US is pursuing a similar policy. Thus Canada is unlikely to agree
to any proposal which accelerates its dependence on imported oil.

As you know, the understanding between the U.S. and Canada to facilitate
exchanges has seen results. Both countries have now approved three exchanges,
and these arrangements should help to alleviate the impact of the phase-out of
exports by Canada on Northern Tier refineries until alternative supply facilities
become available.

However, in approving these first three exchanges. Canada indicated that it
was only prepared to accept domestic US crude oil. While the Canadian concern
for security of supply is understandable, Canada's insistence on domestic U.S.
crude has created a number of problems which limit the extent to wvhich exchange
arrangements can hell) the short-term needs of Northern Tier industry. A number
of constraints have already become apparent: logistical bottlenecks in moving
domestic US crude-we now estimate that this requirement could limit
exchanges to about 50.000 B/D; this same pipeline capacity is also needed to meet
the supply requirements of non-Priority One refineries, etc.

We have been exploring alternative arrangements for such exchanges wvhich
would involve the use of off-shore sources and expect to begin discussions with
Canada shortly on how wve might agree to widen the parameters for exchanges.

Canada has been cooperative vith the U.S. in vorking with us to alleviate tIme
impact of its decision to gradually lmase-out oil exports to the U.S. It is likely,
however that the Canadians wvill wvant to examine several factors very closely
before agreeing to more flexible exchange arrangements. Two of the most
important factors are:

(1) Action in the U.S.-primarily by the industry-toward development of a
long-term solution to ensure adequate crude oil supplies. and

(2) The extent to wvhich US industry is taking advantage of existing alterna-
tive supply possibilities.

The Department of State stands ready to help with both short and long term
solutions to the energy needs of the Northern Tier. If industry can agree on a
long term solution, we believe the chances for working out a short term solution
with Canada will be substantially improved.

Chairman HuMNIPTIREY. Our next witness is MNIr. Vernon T. Jones,
president of the Williams Pipeline Co., subsidiary of the Williams
Cos., which is headquartered in Tulsa, Okla.

STATEMENT OF VERNON T. JONES, PRESIDENT, THE WILLIAMS
PIPELINE CO., TULSA, OKLA.

Mr. JONES. Thank you, Mrr. Chairman. We are very happy to have
the opportunity to appear in these hearings.

In the interest of time, I think it would be just as well if we moved
to chart 3 of my prepared statement. Chart 3 is a map of our pipeline.
Now, to describe Williams' position with respect to the crude supply
situation into the Twin Cities and upper Minnesota.

In mid-1974 Williams Pipeline Co. converted part of its system
from mid-Kansas up to the Twin Cities to develop the ability to batch

83-836 0 -77 - 11
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crude in its pipe, products pipeline system and since that time has
been moving in the order of 20,000 to as much as 30,000 barrels per day
up that route into the Twin Cities area.

With the crude shortfall developing, our analysis of the situation for
the coming winter season is shown on chart 3, overlay 1. We decided
that we needed to have more capacity into this area for this coming
winter. Our analysis would be indicating that there could be, with a
severe winter, a shortfall of both crude oil and refined products in
the general Minnesota market of as much as 90,000 barrels per day.
Tempering that by the anticipated Canadian crude swaps, by the fact
that there will probably not be a severe winter, although there may be
again a normal winter and other factors, we bring this back to a pos-
sible shortfall within the order of 50,000 barrels per day. That could
occur in most of January and February of this year.

We are installing at the present time horsepower on the northwest
leg of our system that will allow us to develop up to an additional 20,-
000 barrels per day beginning January 1 into this area which can be
used for either crude oil or refined products. This certainly doesn't
solve the problem, but it is the maximum response that we can offer
since we happen to have some equipment in our warehouses that have
been purchased a number of years ago in anticipation of this very
expansion which was then shelved and some other factors that come
into our favor as far as timing is concerned.

Our crude oil expansion that we have announced involves station
expansion represented by the dots on chart 3, overlay 2, that are on
the line sections down in Oklahoma and Kansas and then this line sec-
tion going up to Mason City in Iowa. This is where we are adding
horsepower and new stations.

We will be adding a new 18-inch line between Mason City, Iowa,
and the Twin Cities area to directly connect the Twin Cities refineries.
We also have tentative plans to put in a nominal expansion on our
facilities north of the Twin Cities. This would be additional horse-
power to our existing system. This would allow us to move perhaps as
much as 10,000 barrels per day of crude oil north of the Twin Cities
to the refineries in the Wrenshall-Superior areas.

Chart 3, overlay 3, shows the capability of the addition of horse-
power on our 16-inch system to raise our crude oil capacity in the Twin
Cities up to about 130,000 barrels per day maximum.

Chairman HUMPHREY. What is it presently?
Mr. JONES. We have a maximum of 30,000 barrels per day, the first

step that we are committed to and that will be operating October 1,
1977, is the 80,000-barrel a dav expansion.

This next step, which would require about a year's leadtime as far as
the additional horsepower is concerned from the decision date to
completion would move that capacity from 80,000 barrels a day up to
a maximum of 130,000 barrels per day.

Chart 3, overlay 4, shows that our ultimate capability with respect
to supplying crude into the Minnesota refineries would be the con-
struction of a 24-inch line in Cushing, Okla., or Tulsa origins to Mason
City to connect into the 18-inch line that we are now going to con-
struct. This would give us the capability of putting up 300,000 barrels
per day of crude oil into the Twin Cities area.
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Chairman HUMPHREY. What is the time schedule for this proposed
line, Mr. Jones?

Mr. JoxEs. That would require piobably about 18 months loadtime
from the decision but, since we would be traversing basically our own
pipeline corridors, I think that we could comfortably stay within
that time frame.

I might comment with respect to the alternatives as we view them
and some of the processes we have gone through in deciding to go
ahead with our interim expension. From a time standpoint, we feel
that the earliest one of the lines, either the northern tier or Kitimat
line, could be operating would be 1980. I think it is unlikely that you
could get one in operation much ahead of that.

We feel that our own role is at least one of supplementing the crude
supply into the Twin Cities refineries to the extent of our capacity
and then it may be a diminishing role and we will be in the position of
providing supplemental crude supply in addition to that coming from
the alternatives such as the Kitimat line, and there we would be using
the excess capacity to cover our requirements for hauling refined
products into this market area.

We also feel it is very logical for either the Cushing-Tulsa area to
be built or for a new line to be built from the Twin Cities over to the
Wood River-Patoka area in Illinois to connect into the CAP line
system.

These are lines that can be constructed for a cost on the order of
$100 to $150 million. They are within the United States. They are not
traversing environmentally sensitive areas. They are going through
areas where there are existing pipelines. They traverse States where
the pipelines have rights of eminent domain and their cost is, of course,
only a fraction of what you would have for something like the north-
ern tier.

However, the Kitimat line is less expensive. It seems to us that prob-
ably a combination of these systems is the best response, rather than
to rely on the system that is built to move Alaskan crude into an area
that has a limited ability to refine that crude, and the Alaskan crude
can probably find other markets, logical markets, on the Texas-Louisi-
ana gulf coast where they could displace the other crudes backup into
the northern tier reinerses. That would be a logi-a! component of the
crude slate for those plants as they now stand. We think there may
very well be some expansions of the refining capacity in this area; we
feel, however, to a limited extent.

Chairman HUMPHREY. I think that the general public has the im-
pression that all crude is alike.

Mr. JONES. There are vast differences.
Chairman HUMPHREY. Of course there are.
You mentioned Alaskan crude, adaptability, or lack thereof, to our

refineries in this area. Would you like to give any further comment on
that?

Mr. JONES. Based on that, our conversation with the refiners them-
selves, iou have a plant. here that could run it. We are not certain of the
precise figures, but the other plants can run far less than 50 percent of
Alaskan crude. It is high sulfur, relatively heavy crude, and it is
not particularly attractive for this present refining center with the ex-
ception of one refinery.
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Chairman HUMPHREY. Would you say it is a poxlluting crude as well?
Mr. JONES. It certainly has h;igh sulfur content. There had been

necessarily desulfurization of some form that would have to be at-
tendant to the processing of this crude oil.

Chairman HUMPHREY. Your present intention now is to connect the
Mason City line to the Twin Cities.

Mr. JONES. That's correct.
Chairman HUMPHREY. Will that be completed in October 1977?
Mr. JONES. We will have that completed by October of 1977. The

particular item that was on our critical path from a time standpoint
was our pumps. We have a supplier who is going to be able to deliver
these much sooner than -we originally expected.

Chairman HUMPHREY. What will that yield in terms of barrels per
day?

Mr. JONES. 80,000 barrels per day of capacity into the Twin Cities
area.

Chairman HUMPHREY. How much additional oil does that amount to
over present capacity?

Mr. .JO-ES. That's 50.000 to 60,000 barrels per day.
Chairman HUMPHREY. Over present?
Mr. JONES. Over our present capabilities.
Chairman HUMPHREY. Do you feel that supply will fill in any gap

for 1977?
Mr. JONES. In all probability, this would cover the gap for the last

quarter of 1977 and the first quarter of 1978. This is again, assuming
normal winter conditions.

Chairman HUMPHREY. Can you make any predictions regarding oil
availability next winter?

AIr. JONES. Our delivery capability will be well below the require-
ment if the present schediule for the Canadian export curtaillnents
is followed.

Chairman HUMPHREY. That's in the winter of 1978?
Mir. JONES. 1977-78.
Chairman HUMPHREY. All right, Air. Jones. I understand that you

had plans for an even larger expansion at a later date, is that correct?
AIr. JONES. We have the capability of building the 24-inch line from

Cushing, Okla., and Tulsa where it would connect with the Seaway
and Texoma pipelines that come from the Texas gulf coast area into
Cushing, crude oil lines, and to the Explorer pipeline system that
comes from the Texas-Louisiana gulf coast area into Tulsa and is
currently hauling crude oil in addition to refined products.

We feel this would give us origins that are connected not only to
domestic crude sources but other pipelines that move crude from West
Texas and Oklahoma. but also fromn offshore unloading- facilities to
readily move imported crudes at very competitive and reasonable
tariffs through facilities that are in existence. There is no doubt, they
are ready to operate.

Chairman HUMPHREY. Mr. Jones, we are very grateful to you. Our
time constraints impede my questioning you any further, but I want
to thank you for the reassuring statement youl have given to us and
for the cooperation you have extended in this development between
now and October 1977. This is going to be very helpf ul for this part of
the country, and we are grateful to you. sir. Thank you very much.
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Mr. JONES. We would like to submit our prepared statement for the
record.

Chairman HuNPIPREY-. Thee record will be kept open for 2 weeks and
your prepared statement will be included in the record. Thank you
very much, Mr. Jones.

[The prepared statement of Mr. Jones follows:]

PREPARED STATEMENT OF VERNON T. JONES

Thank you. My name is Vernon T. Jones, president and chief executive officer
of Williams Pipe Line Company, subsidiary of The Williams Companies which
is headquartered in Tulsa, Okla.

As you are no doubt aware, the crude supply problem facing the Northern Tier
today results from the Canadian Government's announced plans to systematically
phase out Canadian crude oil exports to the U.S. by 1982. Chart I compares
actual 1974 and 1975 Canadian exports to the U.S. with the Canadian Govern-
ment's latest export forecast. The rapid curtailment of this crude supply source
to the U.S. signifies the urgency with which historically dependent U.S. refiners
must develop alternative means of supply. While many U.S. refineries presently
running Canadian crude have access to available supply alternatives, several
Northern Tier refiners are faced with no immediate alternative means of supply
to replace the resulting deficit.

These refineries, located in Minnesota, Wisconsin, Michigan, North Dakota,
and Montana, have been designated first priority recipients of the remaining
Canadian crude exports under the FEA's allocation program. The eleven Priority
I refineries in these states have a total crude capacity of approximately 487M
BPD, and in 1975, Canadian crude comprised some 49.8 percent of their total
supply. This program provides these refineries currently with a priority alloca-
tion of approximately 2641M BPD. Current exports in excess of this level are
shared among all other historic users, classified Priority II, on the basis of past
Canadian dependence.

Beginning in 1977 and thereafter, all Priority II allocations wvill be phased out
completely, and Priority I refineries will be faced with shortages of Canadian
crude necessary to sustain present operating levels. Compounding this problem,
increases in petroleum products demand and anticipated decreases in local domes-
tic crude production contribute to the severity of the overall supply situation in
the Northern Tier. Williams Pipe Line's estimate of the shortages in our Northern
market area alone (Minnesota, Wisconsin and North Dakota) is shown on Chart
2. This line indicates the refining capacity of the four Priority I refineries directly
connected to Williams Pipe Line System. These four include the Koch and Ash-
land refineries in the Twin Cities area and the Continental and Murphy refineries
located in the Duluth-Superior area. The refineries have an approximate capacity
of 262M1 BPD and a normal crude run level of about 22851 BPD. This line repre-
sents total Canadian crude oil exports to the U.S.; and the bottom line indicates
WPL's estimate of the impact of export reductions on these four refineries. These
refineries are the only ones located in the 'Minnesota/Wisconsin area. and as a
group, they are the most heavily dependent upon Canadian crude oil. In fact,
these four plants receive approximately 63 percent of the present total Priority I
allocation of 264TI BPD. The dramatic increase in anticipated crude oil deficits
in this area, again, points out the need for quick action.

While several long-term solutions have been proposed, it is our contention that
a very serious short-term problem will exist beginning as early as January, 1977,
long before any of the proposed permanent transportation solutions could become
operational. In 1974, Williams Pipe Line modified one 12" line in its existing sys-
tem in order to batch limited amounts of crude oil in conventional refined prod-
ucts shipments from the Kansas/Oklahoma area to the Koch refinery at Pine
Bend. Subsequently, an additional delivery connection to the Ashland refinery at
South St. Paul Park wvas completed. To date, Williams has delivered over 4.5M.iM
Bbls. of crude to the Twin Cities area. However, considering the magnitude of
future shortages of Canadian crude, additional steps must be taken. Consequently,
in July of this year, Williams began construction to increase refined products
capacity to the Northern Tier by 201M BPD. This expansion is scheduled for
completion by January 1, 1977. Additionally, in August, WPL, announced plans
for a major expansion of our existing system. This project. in conjunction with
the initial 20PM BPD expansion, wvill provide up to 80M BPD of crude oil and/or
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products capacity to the Minneapolis area by October, 1977. This expansion has
been timed to meet the forecast deficits in Canadian crude oil exports for 1978-
and I feel safe in saying, no other company can provide this service. Presently,
all pumping units are on order for this expansion, and the necessary right-of-way
acquisition has begun. Bid invitations for the 18" pipe will be mailed out next
week, and a field office is already in place on the construction site. Williams'
existing permit in the state of Iowa has been updated, and steps required for
permit application in Minnesota are well underway. Actual construction is
scheduled to begin in the Spring of 1977.

In addition to WPL's capabilities to meet the Northern Tier market shortages,
several other short-term solutions are available. These would include a temporary
relaxation in Canadian Government export policy, U.S.-Canadian exchanges,
supplemental products and/or crude supplied off of the river and the Great Lakes,
and possibly even unit trains carrying crude from the West Coast to existing pipe-
line distribution points in the Northern Tier. Only the first two, however, are felt
to represent realistic alternatives that would provide any substantial relief to
the affected refiners.

(1) Relaxation of Canadian Policy.-Although a total reversal is unlikely,
there may be some modification to adjust to existing conditions. The heavier
asphaltic crudes could be available indefinitely, free of any quota or allocation
system. At the present time, however, heavy crudes and condensates are included
in the allocation system. Recent information from the FEA and oil companies
emphasize the feeling that Canada intends to take a hard line.

(2) U.S./Canadian Exchanges.-U.S. crude exchanges in small quantities for
Canadian crude has been approved by both governments for Murphy and Koch.
Others have applications pending. These trades would be free from import
quotas. It is not likely that additional exchanges will be approved, and those now
in effect will be terminated in the near future. The Canadian government approval
of exchanges is presently limited to U.S. domestic crudes only, and Canada is
reluctant to allow trades of Canadian crudes for U.S. imported material.

Williams Pipe Line's current expansion-which has been undertaken without
any throughput guarantees-comprises the first phase of Williams' planned four
step construction program to provide additional crude oil and/or refined products
capacity to the central Northern Tier states. This initial step (Phase I) is com-
patible with any of the major long-term systems now under consideration.

Chart 3, overlay 1 shows the phase I expansion which includes construction of
approximately 123 miles of an 18" line from Mason City, Iowa, to Minneapolis,
as wvell as horsepower expansions on the present system. This will enable the
dedication of an existing 12" line to crude service south of Mason City. This step
accesses crude supply sources including Texas, Gulf Coast, Mid-Continent and
Imported crude oils. Additional expansion of existing lines is also required to
accomodate refined products volume that is displaced by the dedicated crude oil
system. The estimated cost for Phase I is approximately $20MM.

In Phase II, shown on Chart 3, overlay 2, WPL proposes the addition of neces-
sary power to enable movement of crude volume from the dedicated 12" system to
a 16" system, which will increase capacity from 8031 BPD to approximately 120M
BPD. Facilities required under Phase II include an additional fourteen pumping
units requiring a total of 34 thousand installed horsepower, approximately 29
miles of new 8" line construction, and an additional 200,000 Bbls. of tankage on
the system.

Phase III, shown in Chart 3, overlay 3, shows that Williams Pipe Line plans to
build, if necessary, a pipeline from Cushing, Oklahoma, to either Tulsa or
Barnsdall, Oklahoma. In all likelihood, this expansion would be made in conjunc-
tion with or after Phase II is constructed, although it could be done at any point
in our overall program. This line is predicated on the continued ability of other
existing pipeline carriers or potential future carriers to provide the necessary
link between the many crude lines converging at Cushing and the origin point of
WPL's 12" or 16" crude systems.

Phase IV, on Chart 3, overlay 4, is the final step in which Williams Pipe Line
proposes to construct a 24" line to complete the Cushing, Oklahoma, to 'Minne-
apolis system. This system will have the capability of pumping up to 35031 BPD
to the Northern Tier States. It would be constructed over 95% on existing pipe-
line R/W and on existing station sites with minimum environmental impact. The
investment for the line will be between 100 and 125 million dollars, all to be spent
within the U.S. Considerable discussion concerning how the Williams Pipe Line
proposal will not totally solve the Northern Tier problem has resulted and it
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should be noted that Williams Pipe Line Company does not maintain that its
proposal represents the solution in entirety but will require additional steps by
others. However, expansion of the Williams system would satisfy the needs of the
Minneapolis/Wisconsin refineries whose dependence represents 63% of the total
refining capacity presently without an alternate supply system. Moreover, through
reversal of the Minnesota and Portal pipelines, Williams could supply the North
Dakota shortfall. However, economics would probably dictate that indigenous
North Dakota and Montana crudes, which are presently exported, be directed
through existing lines to the local refineries. Expansion of existing systems to
Chicago, restriction of crude oil produced and products refined in certain states
to the immediate area, and separate and distinct solutions in the state of Wash-
ington in conjunction with the Williams proposal will provide a more economical
solution to the problem than many proposed.

Chart 4 shows several other long-range solutions that have been proposed to
alleviate the Northern Tier problem. At this point, it appears that the most viable
alternatives proposed may be classified into two broad categories:

1. One group involves the movement of Alaskan and imported crudes from
the West Coast into the Northern Tier.

2. The other group involves the movement of domestic and imported crude
oils from the Gulf Coast into the Northern Tier.

The West Coast group would include the proposed Transprovincial Pipeline
system, the proposed Northern Tier Pipeline system, and the Sohio Pipeline
project. Both the Transprovincial and Northern Tier pipeline proposals would
provide direct solutions to the Northern Tier and would invlove Canadian or
northern U.S. routings. The Sohio project, on the other hand, would provide a
pipeline outlet for surplus Alaskan crude via a southern U.S. routing, which
would link up with existing pipeline systems that supply refineries on the Gulf
Coast, Mid-Continent, and lower Great Lakes areas. The Sohio project's impact
on the Northern Tier area would primarily be to displace crudes presently being
utilized on the Gulf Coast, thereby making this supply available for transporta-
tion to Northern Tier area. In this respect, the Sohio project may be considered
complementary to the proposed Gulf Coast routings.

One of the proposed Gulf Coast routings would involve movement of crude oil
from the Houston area via Explorer, Texoma, and Seaway pipelines to the Cush-
ing, Oklahoma area. From Cushing, the Williams pipeline system expansion pre-
viously outlined would provide access to the Northern Tier.

The other Gulf Coast proposal would involve movement of crude oil from the
St. James, Louisiana area via Capline pipeline system to Patoka, Illinois, near
St. Louis. This would require a major expansion of the Capline system to provide
adequate capacity. From St. Louis, existing pipeline networks would supply the
Chicago area, and a new pipeline would be laid from the Minneapolis area to
Patoka to provide access to the central Northern Tier States.

It is impossible in the short interval of time available today to discuss in detail
the pros and cons of each individually proposed solution to the Northern Tier
problem. All of the different alternatives proposed have shortcomings. I feel,
however, that certain aspects of the Northern Tier problem must be understood
in order to adequately evaluate the dimensions of the proposed solutions.

(1) First, the Northern Tier problem is one of transportation and not of supply.
By that I mean, Northern Tier refiners are primarily concerned with finding the
most economical means of transporting the types of crudes required to replace
the predominately light, sweet Canadian crudes now used to run their refineries.

(2) The proposed Northern Tier P.L. and the Transprovincial P.L. appear to
represent the most economical means of transporting Alaskan crude to the
Northern Tier refineries-but these refineries have only a limited ability to run
the heavy, high sulfur Alaskan crude unless extensive modifications are made.
Therefore, these proposed pipelines would be heavily dependent on imported
light crudes for their throughput.

(3) Economics indicate a wider variety of these light imported crudes would
be available for movement from Gulf Coast origins and thence via WPL at
competitive laid-in costs to the Northern Tier. Moreover, a greater number of
established and proposed transportation systems would be available for move-
ment of these crudes and potentially Alaskan crudes via the proposed Sohio
route. Additionally, and of particular importance, WPL would provide access
to Mid-Continent, Texas, and Gulf Coast domestic crudes which is not the case
with the proposed Northern systems.
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(4) Finally, WPL's proposed transportation system to link the Gulf Coast
with the central Northern Tier could be operational sooner than any alternatives
proposed to date. Because of Williams' ability to capitalize on the spare capacity
in its system, its stepped expansion program can provide the necessary through-
put with comparatively lower investment to furnish the central Northern Tier
refineries with the necessary crude in time. Whereas all phases of Williams
expansion program can be operational by late 1978 or early 1979, we do not feel
that the other proposed solutions could be in place prior to late 1980 or early
1981.

In summary, it is our contention that the ultimate solution will be made up
of a combination of part or several of the alternatives presently proposed. We do
firmly believe, that Williams Pipe Line offers the only short-term solution to the
supply problem in the Northern Tier.

Moreover, when a careful comparison of the types of crude oil and realistic
costs of translp rtation facilities available from the Gulf and West Coast is made,
w-e feel that o r proposal to connect the Gulf Coast crude lines that presently
end at Cushing and Tulsa to the Minnesota, Wisconsin and possibly North Dakota
refineries represents one of the "economic" steps in the overall solution to the
Northern Tier problem.
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Chairman HuxMPHREY. Mr. George Thiss.
Mr. Thiss, before you testify, I understand that Kitimat Pipe Line

Group had a statement they wanted to submit for the record. We will
place that statement in the record at this point.

[The statement of Mr. John R. Hall on behalf of Kitimat Pipe Line
Group follows:]

STATEMENT OF JOHN R. HALL ON BEHALF OF THE KITIMAT PIPE LINE GROUP

My name is John R. Hall and I am Executive Vice President of Ashland Oil,
Inc. Our company operates a modern 65,000 B/D refinery in St. Paul Park,
Minnesota. My testimony today is on behalf of the Kitimat Pipe Line. There are
currently eight participants in the Kitimat Pipe Line, six of whom are Northern
Tier refiners, and two of whom are Canadian pipeline companies. The six
refiners in our group include Koch, Ashland, and Continental who operate
refineries in Minnesota, Murphy Oil who operates a refinery in Wisconsin,
Continental and Cenex who operate refineries in Montana, and Husky who
operates a refinery in Wyoming. The viewpoint of our group represents the
outlook of the Northern Tier refineries who serve the Upper Midwest area.

Before discussing the Kitimat Pipe Line, I would briefly like to comment on
the Northern Tier crude oil supply problem. As you know, most of the refineries
along the Northern Tier have been historically dependent upon Canadian crude
oil. Table I attached gives a list of the refineries that have been historically
served by Canadian crude oil. Because of the rapid decline in reserves and a
recent lack of success in exploration, Canada is phasing out exports to the United
States. Priority I Northern Tier refiners will only have 252,000 B/D available
from Canada in 1977, 160,000 B/D in 1978, and 98,000 B/D in 1979. Major
investment in a pipeline system is required if these refineries are to continue to
operate.

In evaluating the various alternative supply routes to the Northern Tier
refineries, our group's main objective is to provide petroleum products to the
consumers of the Twin Cities and surrounding areas at a competitive price. To
achieve this goal we must select the transportation route that will provide the
lowest laid-down cost of crude oil to our refineries. Our economic evaluations
indicate that the Kitimat Pipe Line represents the lowest cost alternative and
we believe that the recently issued Bonner & Moore study prepared under the
direction of the Federal Energy Administration supports that conclusion.

Time is running out on us. Shortages of petroleum products may occur in the
Twin Cities area in the years 1978 and 1979 unless some method of relief can be
developed. Beginning in 1978, Canada's planned level of exports provides less
than 50 percent of the crude oil needed for Northern Tier refineries. Construction
of any new crude oil supply system cannot be completed before 1979 and there is
insufficient capacity in product pipelines serving the area to make up the shortfall
that will occur in refinery production. We are urgently asking officials of the
Canadian and U.S. Governments to give their immediate attention to this
problem. We hope that Canada can be persuaded to protect the Northern Tier
refineries supply position during the pipeline construction period through either
direct sale of crude oil or some method of exchange. While some token exchanges
have been consummated under which U.S. refiners supply domestic U.S. crude oil
into the Interprovincial system at Chicago in exchange for Canadian crude oil,

the volume of these to date is not significant. To date the Canadians have not
been receptive to exchanges of foreign crude oil delivered to Canadian refineries
in exchange for Canadian crude oil. We hope that the obvious advantages of
the Kitimat Pipe Line to Canada will help convince Canadian officials to continue
our vital crude oil supply during the construction period.

Mr. Chairman, I would appreciate your attention to the map attached to our
statement which shows the proposed route of the Kitimat Pipe Line. Completion
of this pipeline will provide Northern Tier refineries access to Alaskan crude
oil, Persian Gulf crude oil, and other crude oils in volumes from an initial
400.000 B/D expandable to as much as 1,500,000 B/D, depending on the final
pipeline size selected. The Kitimat Pipe Line connects with the Interprovincial
Pipe Line which has 400,000 B/D of spare capacity between Edmonton and
Chicago and can expand further at a cost lower than new pipeline construction.
The Interprovincial Pipe Line can serve not only the Northern Tier refineries

83-836 0 - 77 - 12
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but it can also deliver crude oil to the major refining centers of Chicago and
Toledo and to refineries as far east as Buffalo. Construction of the Kitimat Pipe
Line is the fastest, cheapest way to provide the Northern Tier refineries with
access to crude oil and simultaneously provide access for large volumes of
Alaskan crude oil to the main area of the U.S. market.

After completion of one hundred miles of new pipeline, the Rangeland Glacier
system will have adequate capacity to serve the Montana refineries.

Kitimat Pipe Line expects to file a permit with the National Energy Board
in the fourth quarter of 1976 and with timely approval we hope to start up the
pipeline in 1979.

We believe the Kitimat Pipe Line represents the best solution to the Northern
Tier crude oil supply problem for the following reasons:

1. Ready access to U.S. crude oil from Alaska.
2. An excellent deepwater port that can receive foreign or Alaskan crude

oil in very large crude carriers.
3. Use of 300,000 to 400,000 barrels per day of spare capacity existing in

Interprovincial Pipe Line, thereby minimizing investment.
4. If necessary, the Kitimat and Interprovincial systems can be economi-

cally expanded to move Alaskan crude oil to Chicago and other Midwest
refining centers.

5. The Kitimat Pipe Line has many benefits to Canada which should be
helpful in maintaining some crude oil supply from Canada during the con-
struction period.

6. Kitimat's timing is compatible with the announced Canadian phase-out.
7. The Kitimat Pipe Line appears environmentally acceptable. Only four

hundred miles of new pipeline right-of-way is required, and the Kitimat
Harbor is already an industrial location.

The Kitimat group plans to approach the Canadian government and ask that
they assist in developing a means of supplying the Northern Tier refineries with
what might be termed "window crude" during the pipeline construction period.
This could involve dedication of an additional 180 to 280 million barrels of
Canadian reserves to the export market.

We have been reviewing three possible alternatives to the Kitimat Pipe Line.
These are a new pipeline from Cushing, Oklahoma, to St. Paul, Minnesota; the
Northern Tier Pipe Line project; and a possible pipeline from the Illinois area
that would connect to the Capline system. The Sohio project to move Alaskan
crude through Long Beach Harbor does not really assist Northern Tier refineries
since it is still necessary to move the crude oil from West Texas to the Northern
Tier area. The line from Cushing to St. Paul has some attraction but if this
system were built the Minnesota/Wisconsin refineries would probably utilize
100 percent foreign crude oil to replace Canadian crude oil rather than Alaskan
crude oil. In addition, the new line from Cushing to St. Paul would not alleviate
the problem of the Montana refiners and it appears more expensive than Kitimat
when tanker economics are considered.

A connection with the Capline system might be viable but would require a large
expansion of Capline which might not be acceptable to all owners. If Capline
could be expanded a new pipeline to the St. Paul area connecting with Capline
appears economically attractive, especially when compared to a new pipeline
from Cushing, Oklahoma to St. Paul.

The economics of the Northern Tier system rely upon throughputs in excess
of one million barrels per day. We find it difficult to envision that such through-
puts can be achieved in the early years of pipeline operation. As you know, pipe-
line tariffs are a function of throughput. In order to gain a desired return on
investment, as the throughput goes down the tariff must go up. We are concerned
that the tariff required to service the debt associated with the Northern Tier
project will put crude oil into the Twin Cities area at a noncompetitive cost that
will place an economic burden not only on our company but on the consumers
we serve. In addition, we are concerned about the time required to construct the
Northern Tier line which is over 1,500 miles long, and we are further concerned
that environmental considerations in the Puget Sound area will delay the project.

Apparently Williams Pipe Line Company plans to construct a new pipeline
from Mason City, Iowa to St. Paul. When completed, this will permit Williams
to transport approximately 80,000 B/D of crude oil to St. Paul from Oklahoma.
While this additional quantity would be helpful during the difficult years of
1978 and 1979, this project does not represent a long term solution to the supply
problems of the Northern Tier. If the Northern Tier refiners are to have a secure



175

low cost source crude oil, a new pipeline system must be constructed similar to

one of the alternatives previously discussed.
In summary, Mr. Chairman, the Kitimat Pipe Line gives Northern Tier refiners

who serve the Minnesota/Wisconsin markets economic access to large volume

shipments of crude oil from Alaska or the Persian Gulf. It is the fastest, cheapest,

and best way to solve the supply problems of the Northern Tier refineries and

assure an economic energy base for further growth of this important area of
our country.

TABLE I.-Northern Tier Refinerie8 that wilt benefit from the Kitimat Pipe Line

Company and location Capacity,

FEA Priority 1 refineries: B/SD

Big West Oil Co., Kevin, Mont- ----- ___-_____________________-_ 5,500

Cenex, Laurel, Mont ___-- _______-- __________-________-_ 42, 500

Continental Oil Co., Billings, Mont- -_____-____________________-_56,000
Exxon, Billings, Mont- - _____-- ______-- ___________-_____-____46,000
Continental Oil Co., Wrenshall, Mont- - __________________ 24,000

Koch Refining Co., Pine Bend, Minn- - _____________-________-_131,905
Ashland Oil-NW Ref., St. Paul Park, Minn- - ____-______-___68, 000

Murphy Oil Corp., Superior, Wis- -________________________ 46,800

Total -_______--_______--__-- _____--_ 420,705

FEA priority 2 refineries:
Atlantic Richfield, Ferndale, Wash- -_____-___________________-_-_100,000
Mobil Oil, Ferndale, Wash _____--_______________-__________-_ 75,000

Shell Oil, Anacortes, Wash _____--_____________________-________-94, 000

Texaco, Anacortes, Wash… _____--______--___________-__-__-__-81,000
Phillips Petroleum, Great Falls, Mont…------------------_____ _ 6,250

Westco Ref. Co., Cut Bank, Mont-5 ___-______________________-_- 6,000

American Oil Co., Mandan, N. Dak… __-_____________-_-_-49,900
American Oil Co., Casper WyO_--------------------------------- 44,500

Husky Oil Co., Cheyenne, Wyo----------------------------------- 24,600

Husky Oil Co., Cody, Wyo-------------------------------------- 11,300
Little American Ref. Co., Casper, Wyo_-------------------------- 25,500

Pasco, Inc., Sinclair, Wyo_--------------------------------------5 0, 000

Texaco, Inc., Casper, Wyo -_________________ 22, 000

Total ______________________________________.________________ 589,050
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Chairman HUAIPHREY. I)ependin1g on what the time constraints are,
we may very wvell want to follow up this hearing because we haven't
heard as much as we should from the northern tier and lKitimat pro-
ponents. We might want to have a short hearing on this and I will be
in touch with you later.

TMr. Thiss.

STATEMENT OF GEORGE THISS, EXECUTIVE DIRECTOR, THE
UPPER MIDWEST COUNCIL, MINNEAPOLIS, MINN., ACCOM-
PANIED BY MIKE MURPHY

Mr. THISS. Mr. Chairman, Mike Murphy has joined me. Mike is
in charge of the management of the councilfs energy work.

Chairman HUMPHREY. You are testifying here as the executive di-
rector of the Upper Midwest Council.

Mr. 'THIss. We appreciate the opportunity to testify and we recog-
nize pressing deadlines you are under.

At your request, the focus of our testimony is on the natural gas
supply. Our full testimony touches on several other points.

Let me first take up the natural gas question in abbreviated testi-
mony. We believe the Arctic Gas proposal for a pipeline through
Canada to the Midwest and West is in the best interest of the Nation
as a whole. We also believe that it best serves the interest of the Upper
Midwest. Clearly, our objectives in selecting a natural gas transporta-
tion route must be based on developing a system which provides the
most economical, efficient, environmentally sound and firm, long-term
benefits. We believe the Arctic Gas proposal meets those criteria for
the following reasons:

(1) Arctic Gas offers substantially lower consumer costs overtime,
creating an annual savings to consumers in excess of $700 million
per year.

(2) Arctic Gas will provide access to greater volumes of proven and
potential supplies and will give this region a direct link with the
Arctic fields. Otherwise, we would be forced to rely upon supply dis-
placement mechanisms in the 48 States-mechanisms which raise
several uncertainties.

(3) The Arctic Gas venture provides the United States and Canada
an opportunity for a new kind of joint energy venture which is in the
best interests of both nations. The treaty dealing with the movement of
hydrocarbons, recently initialed by both sides, will help to reduce un-
certainties which have risen because of recent Canadian oil and natural
gas export and price policies. Our record of amiable energy relation-
ships with Canada has been good and represents a strong base upon
which to build.

(4) Arctic Gas is the most energy efficient of the three alternatives
being considered and also increases flexibility of our pipeline network
in this region. The Arctic Gas line will pass through potential natural
gas areas in Canada and should be an incentive to spur exploration in
those areas. The Arctic Gas line will be more easily expanded to handle
higher volumes which may be produced in the North.

There are potential problems. Environmental issues loom large in
Alaska and in Canada. Arctic Gas, however, has spent far more money
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and devoted much more effort to the study of these problems than have
the two competing proposals.

In our testimony we touch on several other issues in addition to the
natural gas pipeline. One is the Canadian crude oil question which
has been talked about this morning. The point we raise here, I guess,
is that there are common problems resulting from Canadian oil export
policies, but maybe there are not common solutions. One solution
might be better for Minnesota, another better for North Dakota.
Maybe Montana has difficulties with the potential suggestion.

Other areas that we want to stress and include in the testimony aretiming, which has been alluded to many times this morning. You have
shown wvell in your questioning that both in natural gas and the
crude oil question of timing is critical.

W;Ve touch on shortages and costs. What happens under some of theshortages, whether it be from cold weather or from embargo, heaven
forbid; what do we do? How do we relate, country to State, under
some of these conditions? How do we stay flexible?

Finally, costs, which haven't been touched on much this morning,
but which are important. This particular region, as we have seen in
some publicity lately, sometimes is on the short end on decisions made
in Washington. Maybe the cost factor in energy here may provoke
those further. W1Te hope not, but we think it is important to enter those
kinds of things in the discussion.

Mr. Chairman, that's in a brief way our testimony. Thank you.
[The prepared statement, with an attachment, of Mr. Thiss fol-

lows:]
PREPARED STATEMENT OF GEORGE THISS

ENERGY IN THE UPPER MIDWEST

Mr. Chairman, Mr. Zarb, and ladies and gentlemen. I appreciate the oppor-tunity to testify on the energy situation and problems of the Northern Tier
States and, particularly, Minnesota.

The Upper Midwest Council is a regional organization devoted to the studyof issues and opportunities which face the Upper Midwest. In this role, we haveanalyzed and reported on oil, natural gas, coal, electric power and energy con-servation issues for the past three years. Our study region fits nearly preciselywith the so-called "Northern Tier" and for that reason, we have a keen interestin the export policies of Canada relating to oil and natural gas. We also havelooked closely at alternatives for moving Arctic natural gas to the 48 states andat alternatives for supplying crude oil to this region. Mly testiminy today wvilladdress each of these particular subjects as well as their interrelationships
and implications.
Crude oil and petroleum products

There are three significant proposals-Kitimat, Northern Tier and WilliamsBros-which stand to improve the region's crude oil and product position inthe future. Only one plan-Williams Bros-will provide help in the near termand even that proposal will not meet the full needs of this region as Canadian
crude oil supplies decline.Beginning early in 1977, this region will begin to feel the effects of Canadiancurtailments. These effects will manifest themselves in higher prices for crudeoil due primarily to higher transportation costs. Expansion of the Williams Bros.system will help to alleviate these pressures later in 1977. Williams Bros. has dis-cussed further expansion of its system; yet no firm actions have been taken. Eventhose future expansions do not alleviate our problems, however. By late 1977,the crude oil deficit for this region could well be 80 to 320 thousand barrels per
day.Under ideal conditions, the Kitimat line will not be operational prior to early1979 and the Northern Tier proposal could not come on line any sooner.
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Thus, the near-term crude oil and product picture for this area is, at best,

one of higher prices for supplies we receive. The worse case will be actual

shortages because existing distribution systems probably will not have adequate

capacity to counterbalance declining Canadian crude oil supplies. Therefore,

the dilemma we face is one of timing. No matter what, we face problems. Efforts

which may reduce lead times for placing new systems into operation will be

critical for this region. We truly have but one alternative-intense conserva-

tion-an alternative which does not promise much given current public attitudes

and policy uncertainties at both federal and state levels.
As a regional organization we study the geographical area from Montana east

to the Upper Michigan Peninsula. While this region has common problems result-

ing from changing Canadian oil export policies, a common solution may not be

available.
The Kitimat plan does well to meet future needs of refiners in Minnesota,

Wisconsin and Michigan. We are concerned, however, whether the Kitimat pro-

posal will provide adequate relief to the Dakotas and to Montana. Incidentally,

a large portion of the petroleum product supplies marketed in parts of Idaho, and

In eastern Washington and Oregon come from refinery operations in Billings,

Montana, complexes now served by Canadian sources. We see in this instance

that alternatives for some areas may cause conflicts or other problems for other

areas. Added attention should be given to this potential problem.

Estimates received from Williams Bros. indicate that this region, even with

normal seasonal temperatures could experience an 80-90 thousand barrel per

day shortage of crude oil during the 1976-77 winter. Swap agreements with

Canada could help to alleviate some of this problem. Indeed, a few swaps of

small volume have been agreed upon. Our information indicates, however, that

the Department of Commerce has been slow to encourage such swaps and has

held up approvals on some proposals.

Natural gas supplies

Obviously, our oil problems are aggravated by curtailments and/or higher

prices in the natural gas sector. While our natural gas curtailments are expected

to be minimal (in contrast to other regions), we, too, will feel the effects of

higher domestic gas prices. Some parts of the region already are being impacted

heavily by fast-rising Canadian natural gas prices.
Again, timing for alternatives is critical. There are no major proposals to

consider which will provide added natural gas supplies between now and 1981.

at the earliest. It is not until 1981 that one optimistically could anticipate the

48 states receiving natural gas from the Arctic region.
In testimony we submitted to two Subcommittees of the U.S. House of Repre-

sentatives in early August of this year, the Council recommended that the Arctic

Gas proposal be chosen as the best means for moving natural gas from the Arctic

to the 48 states. I will summarize that testimony here. The full text of our report

is included as part of this prepared statement here today.
We believe the Arctic Gas proposal for a pipeline through Canada to the Mid-

xvest and West is in the best interest of the nation as a whole. We also believe it

best serves the interests of the Upper Midwest. Clearly, our objectives in selecting

a natural gas transportation route must be based on developing a system which

provides the most economical, efficient, environmentally sound and firm, long-term

benefits. We believe the Arctic Gas proposal meets those criteria, and for the fol-

lowing reasons:
1. Arctic Gas offers substantially lower consumer costs over time creating an

annual savings to consumers in excess of $700 million per year.
2. Arctic Gas will provide access to greater volumes of proven and potential

supplies and will give this region a direct link with the Arctic fields. Otherwise,

we would be forced to rely upon supply displacement mechanisms in the 48

states-mechanisms which raise several uncertainties.
3. The Arctic Gas venture provides the U.S. and Canada an opportunity for a

new kind of joint energy venture which is in the best interests of both nations.

The treaty dealing with the movement of hydrocarbons, recently initialed by both

sides, will help to reduce uncertainties which have risen because of recent

Canadian oil and natural gas export and price policies. Our record of amiable

energy relationships with Canada has been good and represents a strong base

upon which to build.
4. Arctic Gas is the most energy efficient of the three alternatives being con-

sidered and also increases flexibility of our pipeline network in this region. The



180

Arctic Gas line will pass through potential natural gas areas in Canada andshould be an incentive to spur exploration in those areas. The Arctic Gas linewill be more easily expanded to handle higher volumes which may be produced
in the North.There are potential problems. Environmental issues loom large in Alaska andin Canada. Arctic Gas, however, has spent far more money and devoted muchmore effort to the study of these problems than have the other two competing
proposals.Timing is critical. Each passing day raises the cost of any one of the threeproposals by about $1 million. Arctic Gas proponents and member firms havedeveloped extensive information and organizational capacity to implement financ-ing for their proposal and already have the initial infrastructure in place to beginconstruction. The other two proposals lag behind in these areas. Because timingis critical, we wholeheartedly support the procedural legislation for makingdecisions on this issue which was passed by the Senate and is now being con-
sidered by the House.

Tinting
As I have repeatedly stressed throughout this testimony, timing is critical.The major proposals for injecting new energy supplies into this region do notalleviate our growing short- and near-term problems. Deregulation of oil andnatural gas prices will not help this area for several years due to the lead timesrequired to bring new supplies from well to consumer. Pipeline proposals nowbeing considered and designed have lead times, which, under even most optimisticconditions, will not increase our supplies at a rate and during the same timeperiod to match declining supplies of Canadian crude oil and curtailment of

domestic natural gas service.
During this critical period through the end of this decade, we must concentrateheavily on increasing flexibility at both the supply and use level. We must con-tinually assess and reassess our supply and distribution network to take ad-vantage of every opportunity. We must continually survey the use sector toanticipate problem areas and to take advantage of opportunities to adjust usepatterns. These kinds of efforts require a great deal of study in advance of theoccurrence of problems. Cooperative federal and state efforts will be critical,particularly in identifying what, if any, alternatives may be impeded by con-flicts between federal and state policies and federal and state goals and objec-

tives.

Shortages
In order to overcome spot shortage situations as well as prolonged and moreserious shortage and higher price problems due to unavailability of crude oil fromtraditional sources, this region will need to make use of all available supply

networks, including: barges, oil unit trains. spot capacity on pipelines and swap
arrangements of any volume. Further flexibility must be built into our effortsthrough the development of contingency and emergency plans designed to meetstate needs. Obviously, state plans must be compatible with federal and regionalpolicies. However, states are in a much better position to assess local needs and
to respond quickly to problem conditions. Federal efforts should be highly sup-portive of state and local initiative in order to reduce margins of error and to
increase response time.

When our natural gas curtailments become significant, we must insure that
federal, state, pipeline company and distribution company curtailment programs
are compatible. Fuel allocations for agriculture, for instance, will do little forus if we've no allocation for critical agri-business operations such as the dried
milk industry.

While like the rest of the nation, we are vulnerable to another embargo, we
also face serious problems if the coming winters bring us a prolonged cold spell.
As you well know, every state is charged with development of emergency alloca-
tion and contingency plans for meeting such adverse conditions. Some areas of
the nation might find themselves having to take actions which could conflict with
existing federal curtailment and allocation Policies. Again, flexibility to take
separate actions at local levels will be imperative.

Costs
As you can see, our problems are serious for the next three to seven years. We

can fully expect higher prices for both crude oil and products-prices which may
cause us some regional disadvantages. Higher natural gas prices nationwide,
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coupled with rising natural gas curtailments, likely will culminate in physical

shortages for some periods in this area and, certainly, will cause operational
difficulties for some use categories.

This region must be and is concerned about regional dislocations which could
cause existing industries to reduce operations or move out. Also, existing indus-
tries may decide not to expand in this region and some new industries would look

elsewhere. Already, some of these things have happened to this area and other
northern regions; and we've yet to enter into a period of prolonged energy short-
age and price problems.

Offsetting these higher costs will require innovative programs to provide tax
programs and subsidy programs which will give users incentives to switch to

alternative fuels, improve efficiencies and to introduce new technologies and the

point of end use. A federal position supportive of state actions through financial
assistance and through uniformity to reduce the potential for regional disad-
vantages occurring would be highly desirable.

Federal and state efforts should be highly supportive of private sector-energy
and otherwise-actions to spur investigation of and investment in alternative
energy sources and use systems. In particular, greater attention must be given
to small and medium-sized businesses which need outside support because they
currently lack the expertise, money, and time to undertake the studies required
or to finance the changes they could make to improve their energy use patterns.

I thank you for this opportunity to appear here today. I will be pleased to
answer any questions you might have.

Attachment.
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TRANSPORTING ARCTIC-REGION NATURAL GAS TO THE 48 STATES

For more thai two years, the Federal Power Commission, Congress and the
Administration have studied and debated alternative proposals for moving
natural gas from the Arctic region to the contiguous 48 states. Two primary
proposals - El Paso, across Alaska and via tankers to southern California;
Arctic Gas, across Alaska, through western Cana4a and into the U.S. - have
been most thoroughly considered. A third proposal - Alcan, across Alaska
and through Canada carrying only U.S. gas - was announced in May.

At this time, the House of Representatives is considering a Senate-passed
bill (S.B. 3521) which would speed up the decision-making process and help to
avoid protracted political battles and attendant delays in designating the
preferable route for moving natural gas south from the Arctic. The bill would
require a Federal Power Commission recommendation on the most preferable system
by March 1, 1977; a presidential decision by July 1, 1977; and concurrence
from Congress by September 1, 1977.

Coincidentally, Canadian interests are examining alternatives in terms of
their own interests. Also, negotiations are proceeding between the U.S. and
Canada and a treaty has been initialed by both sides. It would allow for
nondiscriminatory treatment of hydrocarbons owned by one nation and flowing in
pipelines of the other; and would assure the flow of energy in such a way that
neither country could arbitrarily cut off deliveries of hydrocarbons to the
other country. All three processes must evolve with some sense of coordination
so that a decision by one nation does not inadvertantly cause difficulties for
the other.

COUNCIL OBJECTIVE: The purpose in studying this topic is to consider the net
effect of any of the three alternative transportation systems on the Upper
Midwest and the nation as a whole. The effort is designed to summarize for
purposes of comparison the key factors of economics, timing, physical capabili-
ties and impacts, domestic and international political factors and net energy
contributions of the proposed systems in terms of how they fit into the region's
energy picture and that of the nation.

RECOMMENDATION

The Arctic Gas proposal is recommended as the system which provides the best
overall benef its to the Upper Midwest and the nation as a whole. In this situ-
ation, the interests of the region and the nation are not substantively differ-
ent. Clearly, the objective for the nation, for all regions and for all persons
is to pursue the system which provides the most economical, efficient, environ-
mentally sound and firm, long-term supply alternative.
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MAJOR REASONS: The Arctic Gas proposal best serves the interests of the
American people because:

. It offers substantially lower costs to consumers in both the short-
and long-term -- more than $700 million per year.

. Access to total proven and potential Arctic gas reserves is greater
through a joint system with Canada.

. It provides Canada an economical means for moving its gas reserves
to Canadian markets.

. It provides both nations an opportunity to work together aggressively
to the mutual benefit of both.

. Gas Arctic has done substantially more study and has created a more
sophisticated organization through which to implement the planning,
construction and operation efforts required to bring the energy
supplies to market. This will help reduce further delays in pro-
viding access to supplies.

Also, the Arctic Gas system, by its very location through Canada, would act
as a major stimulus to additional exploration in the MacKenzie Delta region.
Further, its presence in Canada would also stimulate energy exploration along
most of its route because the line would traverse a very large area of sedimentary
deposits necessary for oil and gas accumulation. Neither the El Paso nor Alcan
lines, except for those segments already served by pipelines, traverses any areas
where sedimentary deposits are located. The stimulation of exploration and
possibility of finding of significant Canadian oil and gas reserves would help to
improve the North American energy picture. The United States would, therefore,
benefit.

Lastly, the Gas Arctic proposal would mean that additional transportation
facilities would be introduced into the central regions of the North American
Continent in both Canada and the U.S.; increasing future flexibility for both
nations in the movement of natural gas to consumers.

ii
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SUMMARY ANALYSIS

Situation
Substantial volumes of natural gas have been found in the Prudhoe Bay

region of Alaska and the MacKenzie Delta region of northwest Canada. In
addition, potential reserves in these two regions are considered immense and
are growing as exploration widens. Development of a system for moving gas
from these areas is critical to the energy future of the two nations in the
coming years.during which supplies from traditional on-land and off-shore
production areas is declining. Arctic natural gas supplies are not a panacea;
they are but one piece of what many consider a comprehensive program to secure
additional natural gas supplies from a wide variety of sources.

Efforts to date in Congress and by the Federal Power Commission to choose
between the two most widely known proposals - Arctic Gas (a consortium involving
several U.S. and Canadian natural gas and other energy companies) and El Paso
(a proposal of the El Paso Natural Gas Company) - have been stymied by the
realization that, no matter which system chosen, considerable litigation likely
will follow, further delaying ultimate implementation of any plan. The Alcan
(Northwest Pipeline Corporation) proposal, announced in mid-May, 1976, could
serve to delay a final decision because only preliminary study has been done on
this alternative. At this time, relatively little detailed data is available
with which to make reasonable comparisons with the other two proposed systems.
Additionally, there are all-Canadian proposals which would move only Canadian
gas to Canadian markets.

Currently, legislation is being considered in Congress to produce a pro-
cedural pipeline bill (S.B. 3521). This legislative alternative to mandating
a particular route has evolved due to concern that regional competition for the
delivery system would block any legislation via filabuster action.

SYSTEM DESCRIPTION/COMPARISONS

ROUTES OF SYSTEMS (see maps attached at end)
El Paso would build a 42-inch, 809-mile long pipeline paralleling the oil

line route of Alaska Pipeline Company. At Point Gravina, Alaska, the gas would
be liquified and moved via tanker fleet to a point near Los Angeles. A 142-mile
long, 42-inch line would be built near Los Angeles to interconnect with existing
gas networks for distribution of the Alaskan gas. Also, pipeline capacity would
have to be built to serve the northwest U.S. In reality, much of the Alaskan gas
would stay on the Vast coast; but its presence there may allow supplies now
being sent west from the Texas/Oklahoma region to be diverted to other gas con-
suming areas of the U.S. In this manner of displacement, the Upper Midwest could
receive the benefits of Alaskan natural gas development on the basis of how much
reserves in Alaska are owned by regional suppliers. Some questions have been
raised, however, regarding whether displacement of gas supplies will occur or
can occur. In terms of the future, midwestern and eastern users would have to
rely on currently shrinking traditional fields while western users could have-
access to new and expandable Arctic reserves.

-1-
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The Arctic Gas would involve 4,490 miles of line, including 195 miles of
48-inch line from Prudhoe Bay, Alaska to near the MacKenzie Delta in Alaska.
From there, the 48-inch line would move south a total of about 2,150 miles to
a point near Caroline, Alberta. From this point north of Calgary, Alberta,
the gas would move into the U.S. via two legs - one into the western states and
one, a new 42-inch line, through the Midwest to Chicago. The western lines will
take advantage of existing and already proposed pipelines.

Alcan proposes to construct 5,000 miles of line, including a 42-inch line
along the so-called "Fairbanks Route" in which the Alaska leg of the system
would parallel the oil line to Fairbanks and then move easterly into Canada to
connect with existing gas lines in both British Columbia and Alberta. The Alaskan
portion of the line would run 730 miles; the Canadian leg 936 miles. Additional
pipe would be required in the U.S., too.

CAPITAL COSTS
El Paso's proposal would cost about $7.90 billion assuming a system capable

of moving 2.4 billion cubic feet per day (Bcf/day). El Paso recently~proposed
to build a 3.4 Bcf system but has announced no specific dollar amount for that
system. Absent in this cost figure are the expenditures which will be required
to construct additional pipeline facilities within the 48 states to insure that
displacement of gas supplies will occur. There is concern whether companies in
the Midwest and East which own or will own Arctic gas reserves can obtain the
supplies they need.

Arctic Gas's plan would cost a total of $8.30 billion: However, $1.50
billion of this cost is applicable to the movement of Canadian gas in the system.
Therefore, the net capital cost to the U.S. applicable to U.S. consumers would
be about $6.80 billion. This last figure includes $1.4 billion reserved for
funds used during construction. Arctic Gas figures are the result of more in-depth
study than are the figures of the other two proposals, and have been subjected
to greater review. The Arctic Gas consortium of companies has, to date, been
much more aggressive in developing the managerial infrastructure and financial
planning links which are capable of producing more detailed and usable numbers
for analysis.

Alcan's proposal is estimated at about $4.6 billion total. Of that figure,
about $2.3 billion to build the line in Alaska would be applied against U.S.
interests, while the remaining $2.3 billion would be spent by Canadian partners
in the venture to construct the Canadian portion of the line. Alcan has indi-
cated that the involved Canadian interests have agreed to spend this amount
themselves. The Alcan proposal also does not include the additional pipeline
facilities which will be required to move natural gas into the Midwest and East.

ACCESS TO PROVEN RESERVES
El Paso would create access to about 24 trillion cubic feet (Tcf) of proven

reserves in Alaska.

Arctic Gas would create access to 24 Tcf in Alaska plus another 7 Tcf in
Canada. (Canadian gas would move with Alaskan gas. However, Canadian gas would
supply Canadian not U.S. markets.)

Alcan would create access to about 24 Tcf of Alaskan gas reserves and not
provide access to Canadian reserves even though the line would traverse Canada.

-2-
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NOTE: Potential reserves in Alaskan fields have been estimated high as
100 Tcf. Potential reserves in the MacKenzie Delta area have been
estimated as high as 74 Tcf.

PIPELINE VOLUMES
El Paso proposes a system which would carry 3.2 Bcf/day of Alaskan gas.

Arctic Gas would build a system which would carry 4.5 Bcf/day maximum.
It is expected that initially 2.00 Bcf/day would be available from Alaska and
1.00 Bcf/day from the MacKenzie Delta. By the fifth year, maximum volumes
would be moved with 2.25 Bcf/day going to the U.S. and a like amount to
Canadian users.

Alcan proposes a line to carry 2.4 Bcf with initial deliveries commencing
at 1.00 Bcf. All of this would be Alaskan gas.

NOTE: Generally it is believed that efforts in the future to expand carrying
capacities of these three systems are less costly on the pipelines
through looping lines and increasing pumping pressure. The El Paso
system would require increased capacities at the liquefier and gasifier
plants as well as additional tankers. Arctic Gas has planned for
future expansion by building its Alaskan segment at 48-inch diameter
which will allow for increased movements of gas in the future without
having to build new pipelines. Incremental line'capacity expansion
would be readily possible.

TIME REQUIREMENTS FOR CONSTRUCTION
El Paso initially proposed low-volume deliveries within just under 6 years

from start of construction. Later filings indicated full scale deliveries could
occur within 6 years.

Arctic Gas indicates that MacKenzie Delta gas could be in Canadian markets
within 3.5 years and that Alaskan gas could be in U.S. markets a year later or
over a total of 4.5 years construction.

Alcan's announcement indicated it could have Alaskan supplies to U.S. markets
within 3 years or from 2 to 3 years sooner than could the other systems. How-
ever, Alcan has made only basic application and has just begun studies.

NOTE: Of the three proposed systems, only Arctic Gas has gone through the
complexities of developing a supportive organization which aids in construction
and financing of the system. Neither El Paso nor Alcan has produced environ-
mental materials supporting their applications. Arctic Gas has developed the
consortium of firms, a working financial plan, equity commitments and supportive
organizational systems needed to proceed once a decision is reached in Washington,
D.C.

MAJOR ISSUE AREAS

ENVIRONMENT
The El Paso line would follow the Alaska Oil Pipeline route, making use of

existing haul roads, buildings, equipment, etc. Concerns have been raised over
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liquefied gas tankers and potential explosions. El Paso will affect only about
one-fifth the land surface the other two systems will.

Arctic Gas's line as proposed would traverse the northern side of the
Alaskan Wildlife Range, a subject of much concern to environmentalists. Arctic
Gas points out, however, that legislation creating the Range made provisions
for use of certain areas for pipelines. Arctic Gas indicates that the northerly
route along the coastal areas is more preferable overall than an alternative
proposal to construct the Alaskan segment of its system along the southern
edge of the Alaskan Wildlife Range. In addition, there are environmental con-
cerns over building the line through currently untouched natural areas in Canada.
The Federal Power Commission's final Environmental Impact Statement found the
Arctic Gas plan superior to that of El Paso.

The Alcan proposal would only partly follow existing oil line and highway
corridors in Alaska and Canada respectively, thus creating several environmental
impacts. Alcan's pipeline requirements will exceed those of Arctic Gas, dis-
rupting more land area.

ENERGY LOSSES
El Paso's system would lose about 13.0 percent of the total natural gas

introduced at Prudhoe Bay due to the energy requirements for liquification,
tanker shipment, gasification and miscellaneous operations.

Arctic Gas's system would consume about 9.60 percent total energy carried.

Alcan's proposal would, it is believed, be less efficient than the Arctic
Gas proposal in terms of energy consumption per unit of natural gas shipped.

CONSUMER COSTS
The Arctic Gas alternative will be LESS COSTLY to the consumer. Current

estimates indicate the Arctic Gas system will save consumers over $700 million
annually in comparison to the El Paso system. To date, Alcan has not produced
specific data on consumer costs.

The table which follows provides comparative figures for transportation
costs for moving Alaskan natural gas to three locations in the 48 states. These
figures are based upon a 20-year averaging of costs. For each system, daily
average flows were placed at 2.5 Bcf/day for comparative purposes. These figures
are based upon the best available data or reliable estimates of costs. Figures
shown for Alcan actually are drawn from a similar but not precisely the same
route and system which Northwest Pipeline Corporation proposes.

Even when figuring these transportation costs on a 10-year average basis,
the differences remain quite favorable to Arctic Gas. The savings obtainable
to consumers via Arctic Gas would total $14 billion for moving the entire volume
of Alaskan proven reserves (24 Tcf) over the lifetime of the system's operation.
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TRANSPORTATION COSTS EXPRESSED IN DOLLARS
PER THOUSAND CUBIC FEET MOVED

Delivered via via via
to: Arctic Gas El Paso Alcan

S. Calif. $1.17 $1.70 $1.48

Chicago $1.18 $2.00 $1.58

Pittsburgh $1.27 $2.17 $1.68

NOTE: These figures were supplied by four firms expert in the planning,
construction, financing and operation of pipeline and other energy
moving systems. Those firms are: Purvin & Gertz, engineering
consultants; J. J. McMullen & Associates, Inc., marine transportation
experts; Northern Engineering Services, Ltd., experts in pipeline
design/operation; and Mdrgan Stanley & Company,.a financial
institution.

INTERNATIONAL POLITICS
The El Paso system would traverse only U.S. lands, thus requiring no

approvals or negotiations with other nations. Selecting the El Paso route
might foreclose the Canadians having an economically viable option for moving
gas south from the MacKenzie Delta, however; a situation which potentially
could aggravate U.S./Canada relations.

Alcan will traverse both U.S. and Canadian lands, yet it will not move
any Canadian natural gas. It would require approvals from Canada's govern-
ment while not providing any direct benefits to Canada. Benefits occurring
in Canada would involve Canadian investment and efforts to build and operate
the line plus operating revenues to Canadian pipeline companies.

Arctic Gas will require a coordinated process of analysis and decision
making, coupled with renegotiated trade agreements and treaties to allow the
system to be implemented.

CANADIAN-AMERICAN RELATIONS
Since a treaty addressing the movement of hydrocarbons across borders and

through pipelines owned by interests in the two countries has been initialed,
a major step has been taken toward removing any concerns over whether Canada
could, in fact, interrupt pipeline operation through its territory. Even with-
out a treaty, the current movement of Canadian energy supplies through the United
States should be sufficient to allay any fears of Canadian action.

About 40 percent of Canada's natural gas and nearly all of the oil produced
in western Canada and used in eastern Canada passes through the United States.
Oil Canada purchases from other nations passes through New England into the
Montreal area. The long history of movement of U.S. goods through the St.
Lawrence Seaway has provided no instances of discriminatory action, taxation
or expropriation.

-5-
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COSTS AND BENEFITS

El Paso would make use of all-American industries, people, etc. All taxes,
wages, income, etc., would flow into the U.S. The El Paso proposal would not
provide a means for Canada to move its natural gas south, however; potentially
denying Canada of an economical option.

Arctic Gas would pay about 80 percent of total construction costs to U.S.
interests with the other 20 percent going to Canadian interests. In addition,
it is estimated that about $200 million in taxes per year will be paid to
Canada. Arctic Gas would provide a means for moving Canadian gas to Canadian
markets more economically than within other proposals made previously by
Canadian pipeline interests.

Alcan would split the total project cost between U.S. interests and
Canadian interests. U.S. consumers, however, will pay for the Canadian portion
of the line in the end. Operating revenues also would be split because Canadian
companies would own the Canadian segments of the system. Alcan also does not
provide a means for moving Canadian gas to market, yet it requires approvals
from the Canadian government to move natural gas from Alaska through Canada.

Dr. Ezra Solomon of Stanford University, in studying the balance of payments
situation posed by Arctic Gas, determined that the Arctic Gas project would
yield a net balance of payments benefit to the United States in the amount of
$3-4 billion over the first ten years of operation.

The net benefit from Arctic Gas is in direct contrast with a zero balance
of payments situation via the El Paso proposal. The Alcan proposal would
provide no balance of payments advantage and American consumers would end up
paying for the portion of the line in Canada even though it would be built and
operated by Canadian interests. Canada would receive income from the Alcan line
but would not bear the cost.

UPPER MIDWEST CONCERNS
Minnesota, Wisconsin and parts of South Dakota and upper Michigan are

served by members of the Arctic Gas consortium. Western South Dakota, Montana
and North Dakota are not. Officials in both North Dakota and Montana have
expressed concern that lines through their states may not provide them access
to Arctic gas supplies. At this point, these states. (and their private natural
gas distributors) should investigate securing an option position in the Arctic.
If this is not economically feasible, gas suppliers in these states should in-
vestigate opportunities for developing joint relationships with those other gas
companies who now have or will be developing option positions for purchase of
Arctic natural gas supplies.

RECOMMENDATION

The Arctic Gas proposal represents the most desirable system in terms of
both the regional interest and the national interest. The major reasons of this
position are:
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ECONOMICS: The Arctic Gas proposal offers substantially lower consumer costs
over time due to significantly lower operating costs and more direct movement
of energy to consumers.

ACCESS TO SUPPLIES: Arctic Gas offers access to proven U.S./Canada reserves
totalling 31 Tcf. Potential reserves for both nations total 174 Tcf. El Paso
or Alcan would provide access only to U.S. reserves totalling 24 Tcf. proven
and 100 Tcf. potential. Arctic Gas would be a direct link between the Upper
Midwest and Arctic reserves, not dependent upon gas displacement methods in
the 48 states.

U.S./CANADA RELATIONS: The Arctic Gas system provides a new and opportune joint
venture for both nations. It also can be implemented without falling into
past patterns of U.S. actions over-influencing Canadian economics. The develop-
ment of the energy treaty does much to enhance future Canadian-American activities.
Potential Canadian energy feserves in the Arctic region west of Hudson Bay are
immense and will require joint ventures to develop. Concerns over pipeline
operation seem about to be resolved and history shows a solid, positive working
relationship between the two nations in the area of commodities movement, thus
allaying any suspicions.

DELIVERY TO THE 48 STATES: The Arctic Gas system provides the most desirable
means for delivering maximum amounts of natural gas the most economical and
direct way to more areas of the 48 states. The Arctic Gas system also provides
the most readily expandable system for handling future, higher volumes should
the potential reserves in the Arctic prove up as hoped.

SERVING TIHE NATIONAL INTEREST: Each of the three proposing private organizations
seeks to gain approval for its system because of its own interests. Yet, there
also is the issue of how best to serve the national interest. The Arctic Gas
proposal represents the best opportunity available now and in the future to
serve the national interest and to serve the interest of the firms which make
up the Arctic Gas consortium and their direct consumers.

The Arctic Gas system will provide the nation an economical means for using
the natural gas moved in both the near- and long-term. It also offers benefits
for the future because it can be easily expanded to move greater volumes. Lastly,
such a joint venture with Canada - a venture which serves the needs of both
nations - is beneficial to long-term Canadian-American relations.

POTENTIAL PROBLEMS AREAS:
ENVIRONMENTAL CONCERNS are important. Several environmental groups have

shown concern and opposition to the Arctic Gas system. The other two proposals
have not provided supportive environmental data to indicate there are major
differences. Strict environmental guidelines are established for the Arctic Gas
route and have been considered by Arctic Gas and factored into its economic
analysis.

DECISION MAKING: Costs for any of the three systems rise by about $1 million
per day. It is important for resolution to be reached. At issue is consideration
of the national interest as opposed to the interests of separate private sector
organizations, state governments and individuals. Further delays will raise the
cost of all three systems relatively the same. The American consumer, therefore,
is hurt the most because delays do not provide a better decision; just a later
decision.
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I LLUSTRATI ON OF EL PASO SYSTEM
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UPPER MIDWEST COUNCIL

The Upper Midwest Council was created in 1959 by a group of concerned leaders

throughout the Ninth Federal Reserve District in response to needs for more

information on regional socio-economic trends and options available to stimulate

growth and improvement in the upper-midwest community.

The Council was established to meet a specific need for which no existing organ-

ization was responsible - to evaluate objectively significant emerging issues

from a multi-state perspective. It is our belief the interest of the region

will be served to the extent public and private decisions can be based on a

more comprehensive and accurate understanding of the changing needs and oppor-

tunities in the Upper Midwest. Thus, the Council seeks to stimulate discussion

of issues with interstate implications as well as local issues that are common

throughout the region.

Our activities are designed to provide workable and useable information which

will benefit planners and decision makers. We also strive to raise the level of

general public understanding.

Recent Council Publications

Northern Great Plains Coal: Conflicts and Options in Decision Making, Michael J.

Murphy, April, 1976, 284 pages, $5.00.

Northern Great Plains Coal: Issues and Options for Suppliers and Users, Michael J.

Murphy, August, 1975, 128 pages, $2.50.

Land Use: Trends and Policies in the Upper Midwest, Ned Crosby, Neil Gustafson

and Joe Stinchfield, February, 1976, 98 pages, $5.00.

Differing Perspectives, A Summary of the Proceedings of the Canadian-American

Dialog held in the Twin Cities May 6-7, 1975, 19 pages, $1.00.

Population Mobility in the Upper Midwest: Trends, Prospects. Policies, Neil C.

Gustafson and Mark Cohan, July, 1974, 40 pages, $2.00.

Recent Trends/Future Prospects: A Look at Upper Midwest Population Changes,

Neil C. Gustafson, December, 1972, 69 pages, $2.00.
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Chairman HUMPHREY. The escalating costs of energy are indeed
alarming, no matter how optimistic you wish to be. It surely is a fact,
Mr. Thiss, and I'm glad you brought that up.

Mr. THISS. Right.
Chairman HuMPHREY. I think that's one of the inevitables. Our peo-

ple don't like to look ahead at that. For example, I know there's an
article stating that there's a great deal of natural gas in Alberta, Can-
ada. In fact, the Oil Daily says mounting volumes of surplus natural
gas are being proved up, mostly within Alberta. According to esti-
mates by the Alberta Gas Trunk Line, the sole transporter of fuel in the
province, as much as 9 trillion cubic feet of gas might be supplied from
western Canada. It goes on to say that the glut of gas is affecting the
entire natural gas industry from wellheads to burner tips. So it is a
very volatile industry in many ways.

The estimates change at times because of new discoveries and poor
calculations, but the fact is that, while Canada continues to export its
natural gas, it continues to raise the price. Furthermore, the price of
domestic gas is going up as well and we have to face up to that.

How do you feel about what Mr. Millhone and Mr. Jones said about
spot shortages of up to 50,000 barrels a day and the possibility of that
occurring this winter?

Mr. THISS. We haven't done any direct work to tell us whether the
figures are correct or incorrect, but as long as we hear of some of those
figures, as Mr. Millhone presented them, it seems incumbent on us to
take them under consideration and not just fall back on the fact that
maybe there will not be a shortage; because we have to prepare for the
worst.

Mr. HUMPHREY. In the natural gas field, our interest is not only for
home heating, even though that takes a high priority. There is a con-
version now by our utilities from gas to oil or coal, However, this also
affects agribusiness in our processing of the products from our farms,
particularly the drying and processing of our corn, soybeans, and
others. What do you hear about the concerns over that?

Mr. THIss. They are very high concerns in terms of priorities and the
priorities get established naturally within the State, as you well know.
This is an agricultural region, this whole northern tier area. There are
many parts of the agricultural process that absolutely have to have
natural gas. Consequently, the priority has to be high.

Chairman HUMPHREY. We have emphasized that in the law. Has it
been interpreted adequately?

Mr. THISS. The difficulty gets to be the interpretation. It is very diffi-
cult to interpret because there are enterprises and businesses that carry
out agriculture or agribusiness as a part of their business, not a total
part; and some parts of their business are exceedingly high in needs of
natural gas. The ability of the State and the Federal Government to set
priorities to meet these needs is very difficult.

It seems to us from our work that this needs continuous work, maybe
high flexibility and maybe a higher relationship and more coordina-
tion between the Federal and the State Governments to achieve what
you people want in terms of your priorities.

Chairman HuMPHREY. What about propane? Have you gone into
that, Mr. Thiss-the availability of adequate supplies of propane gas,
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the possible mixture of propane with natural gas and the pricing
structure?

Mr. THIss. Mr. Murphy.
Mr. MURPHY. We haven't looked at the propane question precisely,

Senator. We tend to rely on what the State energy agency is doing. I
don't have any comment on that.

Chairman HuMPHREY. Mr. Millhone, propane is terribly important
in and around our State. Do you have any comment?

Mr. MILLHONE. Just walk on.
The propane availability is going to follow the availability of na-

tural gas because some 70 percent of propane comes from natural gas.
The need to continue, I think, the allocation program in the propane
area occurs because, since propane can be used as a substitute for na-
tural gas, larger purchasers and users may buy propane rather than
paying the cost of converting to coal or petroleum products, and this
buying pressure, then, would take propane away from the traditional
users of propane which are home heating, crop drying, and some of
these sorts of uses in rural Minnesota. So I think the propane area is
one where the need to protect the present users appears to exist and the
allocation program needs to be continued.

Chairman HUMPHREY. Are you keeping a close eye on that?
Mr. MILLHONE. We are.
Chairman HUMPHREY. You let us know because every time we get

into any bind on this, we get a flood of calls and letters from around
this State-but only when it looks as if there is a bind. Nobody ever
looks ahead. They only pay attention when it hits you between the
eyes.

Mr. MILLHONE. This is an area, 'because of the Canadian propane
price being a good deal higher than the U.S. price, there is quite a price
difference.

'Chairman HUMPHREY. Flexibility.
Mr. MILLHONE. Price has been going up and it is something we are

watching.
Chairman HUmPHRFY. Thank you very much, Mr. Millhone.
On August 5, the Upper Midwest Council published an evaluation

of the three competing proposals to transport Alaskan natural gas,
which you commented on. The most expensive route was paralleling the
Alaska Pipeline, including the use of tankers to California.

If the House passes a 'bill, and I think it will do so promptly and
I believe the President has indicated he would sign it, it will be up to
the FPC and the President to select the route. If one of the trans-
Canada routes is selected, do you anticipate any problems from the
Canadians in crossing their territory?

Mr. THISS. Our inclination tells us that that should be able to work
itself out because it is our belief that it is in the best interest of both
countries for that type of a route, especially the arctic gas one, con-
trary to the Alcan one, where they have the opportunity to move the
natural gas into their markets. That is our belief. But it is very diffi-
cult to tell what will happen and how Governments will see things. It
is hard enough in our Government, let alone what the Canadian Gov-
ernment visualizes. But it would make sense for the Canadian Govern-
ment to move along with this decision.

Mr. MURPHY. I might point out that the Kitimat proposal for mov-
ing oil also lies in the best interest of Canada, too. It does sometime
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in the future, it seems to me, give opportunities for Canadian access
through an expanded system for getting oil. It looks to me, if Kitimat
were to become reality, it could tend to lay some groundwork for a
more favorable decision on the part of Canada.

Mr. Tess. But the decisionmaking process by both countries is a
very difficult one. It can't be coordinated in that sense because they
are two separate, autonomous nations and the proposal we recommend
does need decisions by the Canadian Government as well as by this
Government. It is all the more important to make sure we get on
with the decision so that they can clearly see that we are in the proc-
ess of making that decision, that difficult decision.

Chairman HUMPHREY. What do you see as the earliest date we might
be able to expect to have Alaskan gas available ?

Mr. Tihiss. I think 1981, 1982.
Chairman HUMPHREY. Was that in your report ?
Mr. Ti-niss. Yes. I guess that gets back to your comment earlier, Mr.

Chairman, where you mention the glut of natural gas and it is a prob-
lem that the glut will probably postpone decisions like this one and
we still have to get on with this. As you mentioned in regard to
propone, we don't see it until it hits us in the face. With the glut we
have leadtime and then the problems get to be difficult again at a later
time.

Chairman HUMPHREY. The glut may very well be what you might
call regional as well. It may be a glut at the locality of the supply with
inadequate means of distribution.

I think we have to be awfully careful about the terminology we
use here, the sum and substance of what has been said here, starting
with Mr. Zarb-that we continue to have a serious energy problem. It
is a critically serious one here in the Upper Midwest and the Northern
Tier area, unless we are able to move along systematically in the
pipeline routes and work out our negotiations with the Canadians for
whatever period of gap or transition we might have. That's what it
really boils down to. We have to keep on the pressure, such as you have
in the Upper Midwest Council, of pointing out what are the most de-
sirable alternatives and what the time schedule is for meeting these
alternatives.

My time schedule has run out, too, Mr. Thiss. I wish that Northwest
Airlines had a plane leaving at 12 :45 as it once did or 12:50, but it
moved it up to 12 :20, and since there are representatives here of the
law enforcement agencies, I would like to stay within the speed limits.

I will have to leave, but if you have any concluding statement, we
would welcome it.

Mr. Tiiss. Thank you very much.
Chairman HUMiPhiREyr. Thank you.
I thank all of those who are here. You have all heard that we would

welcome any further statements that any of you have. I do especially
thank the witnesses for the extraordinarily well-documented prepared
stat ements that are a part of this record.

As you know, we will analyze these statements and in due time
make them available to the legislative committees of the Congress.

Thank you.
[Whereupon, at 11 :50 a.m., the committee adjourned, subject to the

call of the Chair.]



APPENDIX

STATEMENT OF AmOcO OIL CO. ON NORTIIERN TIER STATES ENERGY SITUATION

Amoco Oil Company is a major marketer of petroleum products in Minnesota
and other Northern Tier states. As the owner of a 49,000 B/D landlocked refinery
at Mandan, North Dakota which currently processes Canadian crude oil, Amoco
is directly affected by the new Canadian crude oil export policy which calls for
phase-out of all exports by 1981.

Amoco's 'Mandan, North Dakota refinery currently processes all available
domestic North Dakota crude oil and 9,000 B/D of Canadian crude oil which
is allocated to Amoco under the PEA Canadian Crude Oil Allocation Pro-
gram. Mandan faces the loss of all its Canadian oil supply in 1977 because
the PEA has classified it as a Priority II refinery. Yet, Mandan meets every
criterion of a Priority I refinery and is uniquely dependent upon very special
crude oil from Canada. But for an arbitrary restriction imposed by the PEA
which states that Priority I refineries must have processed at least 25 percent
Canadian crude oil in the base period, Mandan would have been classified as a
Priority I refinery. During the base period Mandan processed 20.5 percent Cana-
dian oil. It would have processed more but was unable to obtain greater
Canadian supply. Mandan is a landlocked Northern. Tier refinery and has no
access to outside crude oil sources. Therefore, Amoco believes it is a gross in-
equity to treat Mandan on a different basis than all other landlocked Northern
Tier refineries. In the initial Canadian allocation proposal published on Novem-
ber 25, 1975, the PEA classified Mandan as a Priority I refinery based on its
landlocked location and inability to obtain replacement crude from alternative
sources.

Unless the PEA changes the basis of its priority classifications under the
Canadian Allocation Program the Mandan refinery will be forced to operate at
reduced levels. This will idle some of the nation's most efficient refining capacity
and will reduce the amount of Mandan products available to citizens of North
Dakota and Minnesota. Minnesota currently receives over 50 percent of the out-
put of this refinery. These products must be replaced from other sources. Since
U.S. refining capacity may be limited, the loss of Mandan capacity would result
in greater U.S. reliance on foreign refineries.

Until crude oil pipelines are built to supply replacement crude oil to these land-
locked Northern Tier refineries they xvill all face crude oil shortages. Amoco
has fully supported efforts of the U.S. Government and the PEA to work with the
Canadian Government and NEB towards modifying the Canadian export and
exchange policies in such a manner as to minimize the hardship to these
Canadian-dependent landlocked refineries during the next few years. However,
until something can be accomplished in this area, shortages during an interim
period seem inevitable. It is appropriate that all landlocked refineries, including
Amoco's 'Mandan refinery which have no realistic alternatives for crude oil re-
placement, be given equal first priority in obtaining available Canadian crude
supplies. This priority would apply not only to PEA allocation of allowable ex-
ports but also to Canadian crude obtained on PEA-approved exchanges for U.S.
domestic or offshore crude oils.

STATEMENT OF INTERPROVINCIAL PIPE LINE, LTD.-LAKEIrEAD PIPE LINE Co., INC.

Interprovincial Pipe Line Limited and its wholly owned U.S. subsidiary, Lake-
head Pipe Line Company, Inc., own and operate a pipeline system for the trans-
portation of crude oil and other liquid hydrocarbons. The Interprovineial/Lake-
head system extends some 2,300 miles from Edmonton, Alberta, across the Cana-
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dian Prairies, through the Great Lakes region of United States to Toronto, On-
tario, and Montreal, Quebec, with a lateral line to Buffalo, New York. The general
location of the system is shown on the attached map.

Interprovincial is a publicly owned company with shares traded on the Toronto
and Montreal stock exchanges. About 42 percent of the outstanding common stock
is held by three major oil companies and the balance by some 22,000 shareholders.

The company operates as a common carrier and is engaged in the transporta-
tion of crude oil and other liquid hydrocarbons at established tariffs. Currently
37 different shippers tender crude over the system.

Since the initial pipeline was constructed in 1950 from Edmonton to Superior,
Wisconsin, the system has been extended and expanded over the years. The pres-
ent system is comprised of a number of separate pipelines. There are three par-
allel lines between Edmonton and Superior-the first is a 16-inch/18 inch/20 inch
line; the second line consists of 24-inch and 26-inch pipe; the third line consists
of 34-inch pipe; and a fourth line has been commenced by the installation of 330
miles of 48-inch diameter pipe in the form of 28 loops on the 34-inch line. (See
map at end of statement.)

Between Superior and Sarnia, Ontario, there is a 30-inch pipeline via the
Straits of Mackinac and a second line via Chicago consisting of 34-inch pipe to
Chicago and 30-inch pipe from Chicago to Sarnia. In Eastern Canada there are
two 20-inch lines to Toronto with a lateral line to Buffalo and the most recent
addition is a 520-mile extension of 30-inch pipe from Sarnia to Montreal, just
placed in service in June.

The present system has a capacity of approximately 1.5 million b/d from
Western Canada with capacities of the various sections of the system noted in
table form alongside the system map.

In the United States, the pipeline system has served 25 refineries in Minnesota,
Wisconsin, Michigan, Illinois, Indiana and up-state New York through either
direct connections or by connecting pipelines.

For several years the pipeline system has been transporting U.S. domestic crudes
as well as Canadian. Total deliveries of Canadian crude through the systems to
U.S. refineries peaked at 750,000 d/b in 1973 and with the curtailment of Canadian
reports, has declined to a current level of about 290,000 d/b. The system trans-
ports a growing volume of U.S. as well as some off-shore crudes received into the
system in Michigan and the Chicago area for refineries in the Detroit/Toledo and
Buffalo areas. The current volume of 175,000 b/d U.S. and off-shore is expected to
increase as the allowable level of Canadian exports continues to decline.

The Interprovincial/Lakehead system is in a unique position to be able to
handle substantial volumes of Alaskan crude for delivery to refineries in the
Upper Mid-West via either the proposed Kitimat pipeline project from Kitimat,
British Columbia to Edmonton, Alberta or the proposed Northern Tier pipeline
project from the State of Washington to Clearbrook, Minnesota. Use of the In-
terprovincial/Lakehead system with either of these proposed pipelines would
provide direct access with in-place pipeline facilities to the refineries in Min-
nesota, Wisconsin, Michigan, the Chicago area and the Detroit/Toledo and Buf-
falo areas.

The existing pipeline system presently has a reserve capacity of between 300,-
000 and 400,000 between Edmonton, Superior and Chicago which space could
be used for movement of Alaskan crude. The system can be readily expanded
to accommodate additional volumes of Alaskan oil received at either Edmonton,
Alberta or Clearbrook, Minnesota. Thus Interprovincial/Lakeliead is in a posi-
tion where receipts can be accommodated from either of the proposed new pipe-
lines from the West Coast.

While Interprovincial is a participant in the Kitimat project group, we have
also worked closely with those promoting the Northern Tier project, providing
both technical advice and engineering data relative to movement in the Inter-
provincial system beyond Clearbrook. Our greater interest in the Kitimat pro-
posal should be apparent, as Interprovincial obviously would benefit by the longer
haul from Edmonton. However, we have indicated to both the Kitimat and North-
ern Tier groups that we are prepared to expand our system to handle larger vol-
umes of Alaskan oil-assuming there is a reasonable long term supply commit-
ment.
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As previously mentioned, the system could be easily expanded to handle larger
volumes. For example, between Edmonton and Superior a fourth line of 48-in
in diameter was started in 1972. At present, 330 miles of the approximately 1,100
miles required for a complete line have been installed with the 48-in pipe op-
erated as loops on the present system. This system can be readily expanded by the
construction of additional 48-in pipe and necessary pumping equipment. Exten-
sion of the present 48-in loops can be tailored to a specific requirement for any
single year. Similarly the Superior to Chicago section could be expanded by loop-
ing this line-likely 34-in size, but a larger diameter could be considered. The
easements for the existing pipeline right-of-way generally provide the right to
lay an additional line.

The prime advantage of using an existing large diameter pipeline is that it can
be expanded in a step-wise fashion to meet the growving demands in the markets
served. Construction could be spread over several years with each annual con-
struction program modified to meet short-term forecast requirements.

The most economic transportation system for movement of Alaskan oil surplus
to West Coast requirements should make maximum use of lowv cost in-place facili-
ties. We believe the Interprovincial/Lakehead pipeline system is in a key position
to provide this type of transportation service.

STATEMENT OF NORTHERN TIER PIPELINE CO.

Mr. Chairman and members of the committee:
My name is D. Michael Curran, and I am President of Northern Tier Pipeline

Company, a Montana corporation wvith its principal office in Billings, Montanla.
Northern Tier is pleased to have the opportunity to present this testimony re-

garding the transportation and distribution of Alaskan crude oil to the United
States.

Mr. Chairman, the problem under consideration today arises out of two situa-
tions.

One is the need for new sources of crude oil in the northern tier and central re-
gions of the United States to replace Canadian crude oil exports which the gov-
erunment of Canada has announced wvill be totally discontinued after 1981. The re-
fineries in these regions are partially or wholly dependent on Canadian crude oil
as feedstock to run their refineries-new sources of crude must be made available
so that the refineries wvill not be forced to shut down.

The other situation is that by late 1977 the Trans-Alaskan Pipeline should be in
operation making available large quantities of crude oil from the Prudhoe Bay
Fields on Alaska's North Slope. The refineries located along the Pacific Coast can-
not process all of this available crude. A surplus wvill exist.

Therefore, the basic problem is howv to get this surplus oil, as wvell as other re-
quired crude oils, to the deficit areas in the most effective and economic manner
consistent with the interests of national security.

Northern Tier Pipeline Company offers the most feasible, economic, and ema-
bargo-proof direct mechanism to accomplish this goal.

IWe are preparing to build and operate a crude oil pipeline originating at a deep-
water tanker terminal at Port Angeles, Washington, and extending approximately
1,500 miles across the states of Washington, Idaho Montana North Dakota and
Minnesota.

At the pipeline terminus near Clearbrook, Mlinnesota, and at other points along
tile route, Northern Tier Pipeline xvill have the flexibility to deliver crude oil into
existing pipelines which have available capacity and which are nowv supplying re-
fineries in states as far south as the Kansas/Oklahomia area and as far east as

New York and Pennsylvania. -Most importantly, however, Northern Tier will
supply those refineries that are now dependent omn Canadian crude. and which xvill
be forced to shut down unless an alternative source of crude oil is available soon.
As you know, the refineries located here in the Minneapolis area are among those
that xvill be affected.

Before Canadian supplies are eliminated, Northern Tier Pipeline Company
plans to he in position to deliver new supplies of oil to every refinery needing raw
material in our Northern Tier, Rocky -Mountain, .Mid-Contillent, Mid-Western and
Eastern States which heretofore have been using Canadian oil and wvil require an
alternative and supplemental source of supply. Northern Tier Pipeline Company
plans to provide a transportation facility which can assure supplies of crude oil
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to the affected areas thus averting potential economic hardships to the consumers,
taxpayers, workers and businesses located in these regions.

Our line will have an initial capacity of 600,000 barrels per day to Clearbrook,
Minnesota, with provisions for expansion to 800,000 barrels daily as demand
increases. Northern Tier will have a tanker terminal located in the protected
deepwater harbor at Port Angeles, Washington. This tanker terminal will have
the capability to handle very large crude carriers thereby permitting maximum
flexibility in economically receiving crude oil from off-shore.

I have attached as an exhibit a map of the United States showing the route of
the Northern Tier Pipeline, the existing crude oil pipelines with which we will
connect, and the principal refining centers which these existing lines serve. In
addition, the map generally illustrates the consuming areas which are directly
and indirectly affected by the Canadian cut-off of crude oil.

The dark shading shows consuming areas which have been primarily dependent
on Canadian oil. The light shading indicates areas which have been using various
quantities of Canadian oil and which will need alternative sources of crude oil
-is the cut-off takes effect.

Consumption of petroleum products in these areas is forecasted by industry
economists to increase an average of about three percent per year for the next
decade. As is wvell known, production of crude oil in the Lowver 48 states is steadily
declining. There is no economically comparable way other than Northern Tier
Pipeline by which oil from Alaska, or other existing sources, such as the Middle
East, Far East and West Africa can effectively reach the large consuming areas
which are losing their Canadian supply.

A very serious situation confronts these areas, most particularly the Northern
Tier and Great Lakes states. Some indication of the magnitude of the problem
can be gained by examining the on-farm consumption of petroleum products used
in the physical production of individual crops in only six states. For example,
it has been estimated that corn and silage production alone in the states of Wash-
ington, North Dakota, Montana, Minnesota, Wisconsin and Michigan requires
some 6.1 million barrels of petroleum products per year. Similarly, wheat pro-
duction in the same states requires some 5 million barrels per year. Imagine the
quantities involved if these two agricultural usages are extrapolated to other
agricultural and industrial energy consuming sectors of the six-state area. As
you are alvare, the Senate is very cognizant of this problem and on June 9, 1976
passed resolution S-460 requesting the President to allocate North Slope Alaskan
crude oil to the Northern Tier region of the United States. Certainly the States
themselves are extremely concerned. Some indication of the depth of their con-
cern can be obtained from the testimony of Montana Governor Tom Judge at a
recent Congressional hearing. A copy of Governor Judge's testimony is attached.

More than two years ago, Mr. Chairman, following the Arab embargo of oil
shipments to this country, wve foresaw a vorsening crude oil deficit in the North-
ern Tier and Great Lakes states. We began making plans to fill an economic need
and gathered a team of partners within the transportation industry whose experi-
ence, industry stature and financial standing would sustain this vital project.

Thus, Northern Tier Pipeline Company was formed by seven participants; they
are:

Burlington Northern Inc., St. Paul, Minnesota through its Glacier Park Com-
pany subsidiary.

Chicago, Milwaukee, St. Paul & Pacific Railroad Company, Chicago, Illinois,
through its Milwaukee Land Company subsidiary.

AMAPCO Inc., Tulsa, Oklahoma, a petroleum and energy company which, among
other activities, owns and operates a 5500 mile products pipeline system in the
southwest and north central United States.

Western Crude Oil Company, Denver, Colorado, a worldwide purchaser, mar-
keter, and transporter of crude petroleum and petroleum products and which
owns over 3500 miles of domestic U.S. pipeline facilities.

Butler Associates, Inc., Tulsa, Oklahoma, an international engineering con-
sulting firm long experienced in designing pipelines and related facilities.

Curran Oil Company, Great Falls, Montana, which has a long background in
pipeline construction.

Patrick J. MIcDonough, Billings, Montana. a prominent independent oil pro-
ducer and investor.

One of the greatest assets of Northern Tier Pipeline Company is the knowledge,
expertise, and background of its owners. The subsidiaries of the two railroads,
which traverse the entire Northern Tier states from Washington to Minnesota,
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have knowledge of transportation matters and-very importantly-own right-of-
way which may be utilized in laying our pipeline. We also anticipate utilizing
existing utility power corridors wherever possible.

MAPCO, Butler Associates and Western Crude Oil all have vast experience in
the design and operation of petroleum pipelines. I personally have been in the
pipeline construction business for nearly 30 years. No major oil company is in-
volved in our project.

Northern Tier Pipeline Company was incorporated in the fall of 1975, at which
time we publicly announced our intentions and began preliminary engineering
and route evaluations. As of today, the Northern Tier Pipeline project is well
along. We have completed the preliminary engineering and design study and
tentatively settled on the pipeline route.

Northern Tier has completed an economic analysis which indicates that the
project is economically feasible and very competitive. The New York firm of
Kidder, Peabody & Company, Inc. has been retained as Northern Tier's invest-
ment banker. Preliminary conversations with potential equity investors and debt
sources have been encouraging.

Northern Tier Pipeline Company made application to the Energy Facility Siting
Council of the State of Washington for authority to construct an oil port and
terminal in the vicinity of Port Angeles, Clallam County, on the Olympic Penin-
sula, and to build a pipeline across the state. The council accepted the application
and gave Northern Tier a list of questions to be answered by August 20, 1976.
Replies to the questions were completed and delivered to the council on that
date. Having received all of the information requested, the council has prepared
a schedule of public hearings to be held in each county affected or traversed.

These hearings are currently underway. Preliminary contacts have been made
with the Bureau of Land Management and the Forestry Service regarding the
appropriate procedures and agency contacts necessary to facilitate any Federal
permits which may be required. Future discussions with these and other Federal
agencies are planned in the very near future. Work is also underway with respect
to the permits and other authorizations which will be required from the various
States the pipeline will traverse.

Dames & Moore, our environmental consultant, has completed a preliminary
environmental assessment of the marine terminal and pipeline facilities and are
in the process of performing the final in-depth study. The final E.I.S. for the State
of Washington will be completed by November 1 and work is continuing on the
environmental statement for the remainder of the route.

Northern Tier has obtained options to purchase some 212 acres of industrially
zoned land for the storage facilities and other pertinent installations in the
vicinity of Port Angeles.

In August, 1976 Western Air 'Maps of Lenexa, Kansas was awarded a contract
to do the aerial photography of the route and to prepare a set of strip maps to
be used in making the final location of the pipeline. Work is to commence imine-
diately and is scheduled for completion within sixty days.

During the next three months we expect to complete our financing program,
refine our engineering design, make a final determination of our proposed route
on the basis of aerial and surface mapping which is now underway, complete
Environmental Impact Statements, and initiate final filing of permit applications.

We chose initially not to seek definitive agreements with shippers, producers
or refiners until we were in the position to propose something definite and
entirely viable. Over the last 45 days, we have had numerous meetings with
potential shippers and are encouraged by the reception which they have afforded
the Northern Tier Pipeline project. We anticipate that we will be in a position
to enter into formal and definitive discussions with them within 30 to 45 days.

It will take two construction seasons to complete the pipeline in the mountain-
ous areas where work most likely will need to be suspended during the severest
winter months. By obtaining permits no later than early 1977, Northern Tier
Pipeline could start delivering crude oil to consumers by the spring of 1979, or
approximately 24 months after start of actual construction. This schedule antici-
pates that once satisfactory Environmental Impact Statements have been filed
and the appropriate permits issued, there will be no delays due to frivolous law-
suits, no matter how well intentioned. It should be noted that serious concerns
in this regard have also been expressed by potential shippers and refiners who
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will use Northern Tier Pipeline. Needless to say, any unnecessary time spent in

obtaining permits will cause a corresponding delay in delivering much needed

crude oil to consumers.
Northern Tier Pipeline will require some 635,000 tons of pipe and the project's

total capital cost is estimated to approximate 1.1 billion dollars. During con-

struction, we estimate that approximately 3,500 to 4,000 workers will be em-

ployed at the port facility and along the pipeline route with an annual payroll

of some 75 to 90 million dollars. Once in operation, it has been estimated that

Northern Tier xsill, directly and indirectly, create some 500 permanent jobs with

an annual payroll of 11 million dollars. In addition, Alaskan crude oil coming to

the United States will, we presume, be carried in American bottoms using

American crews in compliance with the Jones Act.
Northern Tier Pipeline will be a common carrier, available to any and all

shippers. Appropriate tariffs will be duly published and timely filed with the

Interstate Commerce Commission. At present, we anticipate that these tariffs

from Port Angeles eastward (and including terminalling) will approximate o1

cents per barrel to the Glacier Pipeline, just north of Billings; 64 cents per barrel

to Butte Pipeline; 75 cents to Mandan, North Dakota; 90 cents to 'Clearbrook,

Minnesota; $1.07 *to Minneapolis, Minnesota and $1.18 to Chicago, Illinois.

During the past few months, interest in the Northern Tier Project has in-

tensified. This is due in large part to -the fact that the actual existence of a sur-

plus of Alaskan crude on the West Coast becomes closer every day. The Alaskan

Pipeline should be completed and in operation sometime in 1977. Two other

groups are investigating pipelines to move this Alaskan surplus.

'One project is called the Sohio Project and involves the building of a port

facility in the Los Angeles area and moving the oil by a pipeline to Midland,

Texas and then to the Texas Gulf Coast for refining. This project does nothing

to alleviate the crude oil shortage projected for the Northern Tier States. The

cost of delivering Alaskan oil through this system to Chicago would be prohibi-

tive.
The other project is called the Trans-Provincial Project which calls for con-

struction of a pipeline from Kitimat, British Columbia to Edmonton, Alberta.

Through existing systems, oil could be moved form there into a portion of the

Northern Tier States, but not all. This project is in the nature of a stop-gap or

temporary solution in that a through-put of only 300,000 barrels per day is

planned. The project, by its very nature, would be under the absolute control of

the Canadian Provincial Governments, as well as the Canadian National Govern-

ment. Recently, the Canadians have abrogated and refused to honor their long-

term contractual commitments for natural gas supply to many of the Northern

Tier States. Based upon this performance, or lack thereof, we believe it is dan-

gerous to assume that any long-term agreements for the transport of Alaskan oil

would be honored. Furthermore, we do not believe that Alaskan or domestic

crude oil supply for eight million Americans in the Lower 48 States should be

under 'the jurisdiction of a foreign power if it can be avoided.
The Science Council of Canada offered just this past week this dispassionate

review and report. I quote, "A critical energy supply situation is now developing

despite reduced oil and gas exports * * * by 1990 there will be a dramatic

change in the net oil situation of today. There will be an enormous gap between

supply and demand." This report, in our opinion, has dangerous implications with

regard to dependence upon Canadian pipelines to move crude oil to United States

refining centers. The Canadians xvill require these systems to move crude oil to

their own interior refining centers. I would also like to make part of the record

an article from the August, 1976 issue of Fortune Magazine entitled: "Canada's

Nationalism Exacts a High Price" by Herbert E. Mayer. It requires no editorial

comment from us.
I would now like to return, for the moment, 'to -the subject of tariffs. As men-

tioned, the Sohio Project really does not solve the northern tier problem so

their tariffs are not germane to this discussion. In recent testimony, the Trans-

Provincial group stated that their average tariff from Kitimat to Edmonton

would be 66¢ but that their early years tariff would range between 77¢ and 80¢

per barrel. However, even if we assume that Trans-Provincial's start-up tariff

from Kitimat to Edmonton were 66¢, a comparison of that project's tariffs to

those of Northern Tier Pipeline is as follows:

83-836 0 - 77 - 14
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[In dollars per barren

From Port From Kitimat,ToV Angeles, Wash. British Columbia

North Bend 0.11Glacier pipeline -. 51Butte pipeline -. 64Mandan 75
Clearbrosk. 90 1. 01Superior/Wrenshall -1.02 1.08Twin Cities -- -- --------------------------------------------------- 1.07 1.18
Chicagoe 1.18 1.21Marysville -1.22 1.24B uffalo -- -- ------------ ---- -------- ---- -- -- ---- ---- -------------- ---- ------ I1. , 1 1.37

KIt should be noted that no tariffs are provided by Trans-Provincial to either
Billings or Mlandan; the areas which wvil be most severely affected by the
Canadian oil cut-off. Had there been, they would be significantly higher than
the Northern Tier tariffs to those points; perhaps twice as high. In effect, Trans-
Provincial is proposing a Canadian system which will result in higher energy
costs to parts of the U.S. Northern Tier States than might otherwise be
achieved.

The recently published F.E.A. report to the Senate entitled Crude Supply
Alternatives for the Northern Tier States sets out some tariff data which differs
from that presented above. It should be noted that many of the tariffs presented
in the F.E.A. report are theoretical tariffs based upon hypothetical pipeline
systems, none of w-hich represent the pipelines actually proposed to be built. This
report is very misleading in this respect.

'In conclusion, Mr. Chairman, let me say that Northern Tier Pipeline Company
studied several sites for a port facility on the Pacific Coast, and several
alternate pipeline routes and engineering designs. We are convinced that we
have settled on a project with the optimum economic, technical, and environ-
mental considerations.

'Northern Tier will be a direct route, able to serve every one of the states nowv
using Canadian oil. In addition, Northern Tier u-ill have the capacity to supply
refiners as far south as Kansas and Oklahoma, as far southwest as Salt Lake
City, and as far east as New York and Pennsylvania through interconnecting
pipelines. In effect. Northern Tier Pipeline vill have the capability to directly
or indirectly reach refiners having a rated daily capacity of some 4.5 million
barrels-approximately one-fourth of U.S. domestic refining capacity. Our con-
tacts with refiners indicate that a substantial number of these can use Alaskan
crude oil without significant modification.

Northern Tier will be an all-new line. Ours is the most efficient route between
the source of oil and 'the place where it is needed the most with the lowest net
energy consumption.

If all goes wvell. Mr. Chairman, by the time Canadian oil is entirely cut off,
Northern Tier Pipeline Company xvill be supplying the vast consuming area
vithin. the center of our nation with domestic American crude oil from Alaska
via an all-new, all-American, direct pipeline built wixth American capital, by
American enterprise, and employing American workers paying American taxes.

I thank the committee for permitting me to make this presentation.
Attachments.
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TESTIMONY BY HON. THOMAS L. JIJDGE, GOVERNOR, STATE OF MIONTANA, PRESENTED

TO THE SUBCOMMITTEE ON PUBLIC LANDS, HOUSE INTERIOR COMMITTEE, CONGRESS-

MAN JOHN MELCHER, CHAIRMAN, BILLINGS, MONT., SEPTEMBER 8, 1976

MONTANA REFINERY FEEDSTOCKS: CANADIAN CURTAILMENTS AND

SUPPLY ALTERNATIVES

Good afternoon. It is a pleasure to be here in Billings testifying before a

Congressional committee, rather than in Washington, D.C. The problem of the

Canadian curtailment of our refinery feedstocks is a very important one to

Montana, and I appreciate being given the opportunity to make our situation

and position clear. In my testimony I will briefly outline the situation we face

in Montana, discuss several pertinent aspects of the alternatives available to us,

and present some conclusions and recommendations. I would like to enter into

the record two Montana Energy Advisory Council staff papers which supple-

ment my testimony. They are ".Montana Petroleum Situation," Montana Energy

Advisory Council Staff Paper 76-1, and 'The Economic Importance of Montana

Refineries and Projected Impacts of Curtailments in Canadian Petroleum Im-

ports," prepared for the 3Montana Energy Advisory Council by the Montana

Bureau of Business and Economic Research.' At the time these reports were

prepared, it was the objective of the participants ;to accumulate a data base

without prejudice which would in turn assist the State of Montana in arriving

at policy decisions.

Montana petroleum situation

In the last five years, Montana crude oil production has been relatively stable

at about 34 million barrels per year. Montana proven reserves of crude petroleum

as of December 31, 1975, are estimated at from 164 million barrels to 2.5 million

barrels. At 1975 production levels, this would leave the state with from five to

seven years of production before presently-known recoverable reserves are

depleted. Due to transportation limitations, only about 36 per cent of these

known serves are available to the major Montana refineries. If all of this faction

of total reserves were immediately available and used by Montana refineries, it

would represent less than two years supply at current rates of crude oil

throughput.
Montana both imports and exports large volumes of crude oil. In 1975 the

source of total crude refined in Montana was 17 per cent from Montana production,

40 per cent from Wyoming and 43 per cent from Canada.

l See hearing record of Sept. 8, 1976, for staff papers presented for the record before

the Subcommittee on Public Lands, House Interior Committee, 94th Congress, second

session.
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Production of crude oil from Northern, Central and Southeentral Montana,
the areas that supply Montana refineries, has been relatively stable over the
past three decades, accounting for only about 30 percent of total Montana
production in recent years. Major discoveries of crude reserves in the Williston
Basin in 1951 and the Powder River Basin in 1967 imposed substantial changes
on the state's crude production picture. However, crude produced from these two
areas is almost totally dedicated to export, since no pipelines exist to transport
it to the major refineries in the Billings area.

The three Billings area refineries have accounted for nearly 90 percent of
total Montana refinery output in recent years. All these refineries are heavily
dependent on imported Canadian crude oil. The Continental Oil refinery in
Billings, in addition to receiving Canadian crude oil, relies for almost one-third
of its total inputs on imported Canadian natural gas condensates. Import of
Canadian feedstocks to Montana began in 1962 with the completion of the
Glacier pipeline system. Reliance on Canadian inputs has steadily increased, as
the refineries expanded and adjusted to the lighter and sweeter (lower sulfur
content) Canadian crude oil and condensates. Annual importation of Canadian
crude oil and condensates reached a peak of 24.3 million barrels in 1973 and
declined slightly to 20.7 million barrels in 1975.

As we know, the Canadian feedstock is a very uncertain source for the future,
since the National Energy Board of Canada has announced plans to completely
curtail exports of crude oil to United States refineries. This curtailment has
already begun. From a peak export level of over a million barrels a day in 1973,
the Canadian exports are now scheduled to reach ten per cent of that level by
the end of 1978, and zero by 1982.

Longcr termn supply altcrnatives for woiatauna
Looking only at the effects of refinery closings, Montana would suffer a loss

of between 2,115 and 2,755 workers (primary plus derivative) if the Canadian
crude oil is curtailed and no replacement made. We have not estimated the
economic and social costs of cutting off our petroleum products. Here ii Yellow-
stone County alone, total employment could decline between 3.7 and 4.8 per
cent just due to the loss of Canadian feedstocks. The loss of these important jobs
is simply not acceptable. We must have a replacement for the Canadian crude oil
and condensates.

In our assessment of the options, only the Northern Tier Pipeline appears to
offer a viable alternative to the Canadian supply situation. The Northern Tier
Pipeline and Trans-provincial pipeline (and some other alternatives which
would only serve the Central Northern Tier states) have been examined in a
Federal Energy Administration study which was submitted to the United States
Senate last month. We worked with the Federal Energy Administration and
their consultant as the study was carried out, and we have some familiarity
with it. We believe that the Federal Energy Administration effort has assembled
some useful information; however, it has severe limitations if it is to be used
as the primary basis for the setting of federal policy. The Federal Energy
Administration study is particularly weak in its considertion of interactive and
timing factors of the alternatives, and in the cost comparisons.

A question of major concern involves the international dimensions of placing
our petroleum supply under the control of a foreign nation. Construction of the
Trans-provincial pipeline would occur completely on Canadian soil. The initialed,
but not yet signed, United States/Canadian Pipeline Treaty would appear to
provide some assurances that our hydrocarbons in transit would not be arbitrarily
cut off. Hydrocarbons from international sources bound for eastern Canada now
transit the state of Maine, and they thus have a similar dependence on us;
however, there will of necessity be major supply uncertainty tied to international
politics if this line is built.

Exchanges of crude oil have been frequently suggested as both short and
long-term solutions to our problem. Such exchanges would obviate the need
for a massive capital investment and the associated costs, however, it appears
that this is inconsistent with Canadian national energy policy.

From Montanas' point of view, new jobs and tax revenues accruing from
Northern Tier Pipeline construction and operation cannot be overlooked. The
combined primary and derivative effects of construction of the Northern Tier
Pipeline would amount to an estimated 1,950 to 2,660 jobs for each of two years
of construction, and would produce an estimated $29,600,000 per year new (total)
earnings for each year as well (expressed in 1973 dollars). The annual effects in
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the operational phase wvill amount to an estimated 48 to 63 total workers and

total earnings of $427,700. We have not estimated tax revenues produced by the

pipeline, but they certainly could be important to those counties whose property

tax base would be enlarged.

Conclusions and recommendations
Gentlemen, I feel that it would be a criminal act for SOHIO to be allowed to

move Alaskan crude oil to refineries on the Texas Gulf-that would be like

hauling coals to Newcastle. We in Montana and the Northern Tier states are

experiencing a crude oil supply crisis. We feel this crisis can only be eliminated

by a supply of Alaskan crude oil which cannot be cut off by an OPEC embargo.

I believe that the intent of the law that was passed by Congress when the

Alyeska Pipeline was given its permit was to the effect that Alaskan crude oil

should be equitably distributed in the lower 48 states. I do not believe that

Alaskan crude is really needed or required in Texas. It is needed in Montana

and the Northern Tier states-and badly needed. Should the SOHIO pipeline

be given a permit by the Department of Interior, the State of Montana will

call on all of our legal resources to see to it that this permit be rejected. Alaska

will be our only firm source of crude supply, and the Alaskan West Coast

surplus should be allocated to Montana and the Northern Tier states.

In regard ot the Trans-provincial pipeline, which would be built in Canada,

our recent experience with the Canadian federal and provincial government in

honoring long-term natural gas contracts has been devastating. The Canadians

have arbitrarily increased the price from 32¢ per thousand cubic feet in 1972

to $1.94 per thousand cubic feet this coming January at the border-a 600 per-

cent increase in four years! This increase will have a serious impact on Montana

business, industry, and the home-owners in the Monltana Power Company service

area. Alberta natural gas at the wvell-head will sell for approximately 72¢ per

thousand cubic feet in January. Transported all across Canda to Toronto, it

wvill sell at city gate on January 1 for $1.50%½. Every state in the United States

will be paying over $2.00 per thousand cubic feet. That is an incredible situation

when you consider that the natural gas fields in Alberta lie close to the Montana

border.
Another disastrous situation is the curtailment by the Canadian National

Energy Board of long-existing contracts between the Montana Power Company

and their supplier in Canada. In 1975, the National Energy Board curtailed 10

billion cubic feet of natural gas per year to Montana. Last year, they curtailed

another 5 billion cubic feet, and they are proposing to cut back another 5

billion cubic feet next May. If the Canadian federal government continues to

curtail our supply of natural gas, it will mean the cancellation of industrial

contracts and no new residential hookups. These industries in western Montana

employ 10,000 workers who could be out of a job because of arbitrary, capricious

actions of the Canadian federal government. The curtailment of Canadian crude

oil to the United States was a greater percentage than the Arab Oil Embargo.

For years we have enjoyed close and friendly ties with our good neighbors in

Canada, but that is changing with irresponsible actions and policies of the

Canadian national government. In view of our experience, how can the U.S.

government seriously give any consideration to a proposal to bring American

crude oil through Canada?
I strongly oppose both the proposed SOHIO and Trans-provincial pipelines.

I enthusiastically endorse the construction of the Northern Tier Pipeline, and

I urge Congress to act in any way possible to immediately expedite its

construction.

[From Fortune magazine, August 1976]

CANADA'S NATIONALISm ExAcTS A HIGH PRICE

(By Herbert E. Mayer)

For four years now, the Canadian government has been trying to loosen

Canada's economic ties to the U.S. The effort has met with only modest success;

some of the ties between the two countries seem tighter today than they were in

1972. But it is increasingly clear that attempts to loosen the U.S. connection have

vastly expanded the role of government in the Canadian economy. In fact,

Canadian businessmen are now worried that the price of economic nationalism

may be their own freedom of operation.
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The concentration of economic control and policy in the hands of a highly
centralized government has come at a time when the economy is dangerously
weak. Rising wage rates, high inflation, and low productivity gains are all
eating away at Canada's export position, especially in the U.S. market. That's
bad news indeed for a country whose economic health rests so completely upon
its ability to sell products abroad.

Economic trouble is especially dangerous for Canada because any sustained
decline in the general standard of living must inevitably aggravate the internal
political struggles-among the ten provinces, and between the provinces and
Ottawa-that have always kept this vast, resource-wealthy land from realizing
its extraordinary potential. The provinces are so different, so independent, so
much at odds with each other and with Ottawa, that it is hardly an exaggeration
to describe Canada not as a country, but rather as an idea for a country that
has not yet come into being.

TIlE MIDDLE OF THE ROAD IS EMIPTY

The divisions among the provinces are of several kinds-cultural and economi-
cal, as well as political. In the French-speaking province of Quebec, for example,
a separatist movement is dormant but by no means dead. A lot of people in Que-
bec, and elsewhere in Canada. want to see this troubled, sometimes violent prov-
ince leave the confederation. Out in the western provinces, dislike for Quebec is
exceeded only by distrust and even loathing felt for Ontario, the richest and
most powerful province. With 42 percent of Canada's manufacturing and 28
percent of its farm income, Ontario is regarded elsewhere in the country with the
mixture of jealousy and contempt some Americans have for New York, only
more so.

Politically, the middle of the road is a fairly empty place in Canada's provinces.
Voters in British Columbia elected a socialist government in 1972 (and voted it
out in 1975), and a socialist government in Saskatchewan is taking over the
province's potash mines. But Alberta, in the Rocky Mountain region, has vast oil
reserves, and a government that is as capitalistic and growth-oriented as they
come. To a degree that often surprises Americans who mistakenly equate Cana-
dian provinces with U.S. states, the provinces have the political power to set
their own courses. They often do it with little regard for each other, and less for
Ottawa. Think of Canada as a collection of notes; do not think of it as music.

THE U.S. STAKE IN CANADA'S LARGEST INDUSTRIAL COMPANIES

[Dollars in thousandsl

Rank in 500
Canada rank Company U.S. share

1975 sales (percent)

Ford Motor of Canada
General Motors of Canada -- --
Imperial Oil -- ------------------------
Massey-Ferguson --- -- --
Chrysler Canada -- -
Alcan Aluminium-.
Gulf Oil Canada
Inco
Canada Packers
MacMillan Bloedel
Steel Co. of Canada
Noranda Mines
Moore
Northern Telecom
Seagram --------
Texaco Canada --
Canadian General Electric. ---
Domtar --
Abitibi Paper ----------
Cominco - - - -
Dominion Foundries & Steel ---- ---
Genstar ----
Consolidated-Bathurst - -------- - --
Molson -- --- ----------------------
Burns Foods --

---------- $4, 363, 331 88. 0
------ - - 4, 262, 365 100.0

3,9 78, 999 69.5
2, 513, 302 35. 4
2, 431, 985 100.0

-- - 2, 301, 453 38.4
1,700, 833 68.2
1, 694, 768 37. 0

---- 1, 479, 492 2.0
1,274, 901 12.9
1, 181, 563 2.2
1, 136, 992 4.0
1, 005, 610 36.2
1,001,270 8. 7

977,430 13.2
------- --- 850, 016 68. 2

808,320 91. 9
801, 523 2. 5

--------- - 751, 540 8. 0
733, 645 2. 1
725, 681 2. 4
708,000 10.0
632,903 .1
624,503 .4
611,630 .3

Note.-This list of the 25 largest industrial corporations in Canada is drawn from the Fortune Directorv of the 500
Largest Industrials Outside the United States (p. 232). Canadians control even less of these companies. than the numbers
indicate. That's because some shares are owned by investors who are neither Canadian nor American. Moreover, the
American ownership figures represent shares owned by the U.S. parent, and do not include stock in the hands of other
private investors. Sales are in U.S. dollars.

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

35
38
46
85
88
92

126
127
147
168
180
188
214
216
220
247
258
261
284
291
294
299
319
326
332
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As so often happens when a country is divided internally, an overpowering urge

develops to unite against a common enemy or what is perceived as one. For

Canadians, the large, powerful, and dynamic U.S. has always been a most appeal-

ing villain. It is close enough to put the smaller country in a permanent shadow,

big enough to hit at will, and too big to really feel the blows or become angry

enough to hit back.
Canadians have been tweaking the eagle's tail feathers for a century, but it

was not until 1972 that the government made nationalism an official policy.

Since this policy is utterly devoted to permanently changing the U.S.-Canadian

relationship, it is especially important to understand the Canadian perception of

this relationship as it now stands. Prime Minister Pierre Trudeau is fond of

describing Canada as a mouse in bed with an elephant, and the analogy is not

without merit. U.S. companies control 36 percent of Canada's paper and pulp

industry, 43 percent of its mining and smelting industry, 45 percent of its manu-

facturing industry, and 58 percent of its oil and natural-gas industry. Of the

100 largest companies in Canada, forty are American-owned.

It is a cliche in Canada that extensive U S. investment, which totals about $30

billion, has turned the country into a branch-plant economy. Sixty-six percent of

Canada's $32 billion worth of exports in 1975 went to the U.S. And of the $34.6

billion of goods and services that Canada imported last year, 68 percent came from

the U.S. This makes Canada by far the United States' best trading partner. So

tight is this partnership that the two economies have historically performed in

tandem, the smaller one trailing the larger by several months. Canadian econ-

omists say they look at the U.S. to see where they are going, and U.S. economists

can look north to see where they've just been.

America's cultural influence in Canada is as pervasive as its economic influence.

An overwhelming majority of books and magazines sold at Canadian newsstands

are of U.S. origin.' Since 90 percent of all Canadians live within 200 miles of the

U.S. border, American television shows are readily available and extremely

popular. American films and hit records fairly dominate the Canadian market,

and virtually every brand-name American product is available to Canadian

shoppers.
THE TALENT 'MOVED SOUTH

Canadian nationalists argue that America's overwhelming influence and wealth

often work to Canada's disadvantage. They point out, accurately, that U.S. com-

panies with plants in Canada have a tendency to layoff workers at those plants

before cutting back production at plants in the States. And they complain that

the higher salaries and vastly greater opportunities for advancement available

in the U.S., especially in the worlds of business and art, have drained Canada of

some top-quality talent that might otherwise have stayed at home and contributed

to Canada's development and glory.
John Kenneth Jamieson, the former chairman of Exxon, was born and raised in

Medicine Hat. Cyrus Eaton was a Canadian, too: So were James L. Kraft, who

came to Chicago in 1903 and founded a cheese company. Alfred C. Fuller, who ar-

rived the same year and got into brushes and Elizabeth Arden, who was born in

Ontario. The list of Canadian-Americans includes John Kenneth Galbraith, the

economist; S. J. Hayakawa, formerly president of San Francisco State College

and now a Republican candidate for the U.S. Senate, and novelist Saul Bellow.

Raymond Massey, the actor, comes from the Toronto family that founded Massey-

Ferguson, the farm-machinery company. Mary Pickford was born in Canada, and

so was Jay Silverheels, better known to a generation of Americans as the Lone

Ranger's Tonto.
The tendency of U.S. companies to shut down their Canadian plants first is irri-

tating and obviously unpleasant for Canadian workers, but thoughtful Canadians

understand that if it had not been for U.S. investment, those jobs would prob-

ably not have been there in the first place. And they readily admit that Messrs.

Kraft and Fuller could not have built their empires in a market as small as Cana-

da's; that nothing could have kept an actor destined to portray Abe Lincoln in

111inoi8 away from Broadway and Hollywood. In fact. all but the most fanatical

Canadian nationalists concede that their country's close relationship with the

U.S. has, on balance, been a very profitable one for Canada. They know full well

'The magazine with the largest paid circulation in Canada is American-owned Reader'
Digest. Time, the fourth-largest magazine in Canada. Is published by Time Inc.. which

also publishes Fortune. Changes in Canadian law forced the suspension of Time's special

Canadian edition earlier this year.
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that only by riding the back of the powerful U.S. economy has their country ofjust 22 million people-roughly the population of California-been able toachieve a standard of living that equals the U.S. standard.
The problem with the U.S.-Canadian relationship is not so much what it is to-day, Canadians emphasize, but rather with what it might become. They argue thatno intelligent mouse, however warm and comfortable, can be blind to the awfulpossibility of being injured or even crushed should the elephant beside it getangry, or simply forget the mouse is there and roll over on it. Fair enough. Buthow best can the mouse assure its safety?

GRAVITY AT THE EDGE OF THE BED

In the fall of 1972, Mitchell Sharp, then Canada's secretary of state for externalaffairs, outlined three options for Canada. The first was to maintain the coun-try's existing relationship with the U.S. and (so to speak, hope for the best. Thesecond was to move deliberately toward even closer integration with the U.S.,which would increase the risk but also increase the benefits. And the third op-tion-the one Sharp told Canadians their government was adopting as the corner-stone of its policy-was "to pursue a comprehensive long-term strategy to developand strengthen the Canadian economy and other aspects of its natural life and inthe process to reduce the present Canadian vulnerability." In language less diplo-matic, Canada was going to move its pillow further toward the edge of the bed.Now, one need not actually have had the experience of sleeping with an elephantto recognize that any attempt to move toward the bed's edge would be an uphillstruggle. Gravity pulls you back toward the center. Likewise for any Canadianeffort to put some distance between Canada and the U.S., for the Americaneconomy and culture have an almost gravitational attraction to many Canadiansand Canadian organizations.
Moreover, nationalism was by no means the only force at work in Canada. Theprovinces were pulling in assorted directions, and the country's business com-munity actively opposed the third option. Most businessmen favored letting mar-ket forces determine the U.S.-Canadian relationship, and those forces were likelyto make the links even tighter. In any case, Canadian businessmen had neither thecapital nor the inclination to buy out U.S.-owned companies; only the governmentcould afford to do it. But the federal government would need much more powerthan it had to make the third-option policy work-enough power to overcome anyopposition and attain sufficient thrust to blast Canada beyond the gravitationalreach of the U.S.

"THE SYSTEM IS OUT OF JOINT"

The man at the vortex of all the forces in Canada-rather like the sunaround which all the planets in a galaxy revolve-is Pierre Elliott Trudeau, thecontroversial, contradictory, undeniably charismatic prime minister whose pol-icies and personality have dominated Canadian political life since 1968. Today,because of Canada's economic troubles, even more attention than usual is focusedon the prime minister. After winning the 1974 elections largely on his oppositionto the idea of controls on wages and profits, lie stunned the country last October13 by imposing them.
When the controls program was announced, most Canadians assumed thatTrudeau's only purpose was to provide a shock that would somehow jolt theeconomy off its downward course. He put a 12 percent ceiling on wage increases,and companies were ordered to reduce their profit margins to a ceiling equalto 95 percent of those margins during the last five years. This percentage hassince been lowered further, to 85 percent.
It was not until the closing days of 1975 that Canadians learned how theirprime minister viewed the controls program-not as a temporary evil, but ratheras a prelude to permanent changes in the role of government in Canada. Theoccasion was a year-end television interview. A comment by Trudeau that theneed for controls proved "the system is out of joint" prompted an interviewer toask whether the prime minister thought "bigness" was the source of Canada's

economic problems.
Trudeau agreed that it was, and then went on to explain precisely what hehad in mind to do about it. "We can't destroy the big unions and we can't destroythe multinationals," he said. "We can control them-but who can control them?The government. This means that government is going to take a larger role Inrunning institutions ... even after the controls are ended .. . It means there'sgoing to be not less authority in our lives but perhaps more."
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In a recent interview with Fortune, Trudeau talked about his philosophy
and about his plans to expand the role of government in the Canadian economy.
The conversation took place in the prime minister's small, elegant office on
Parliament Hill, just off the House of Commons visitors' gallery. Trudeau, a
slightly built, athletic man who looks much younger than his age (fifty-six),
sat in a beige suede chair behind a hand-carved wood desk that sported a match-
ing suede surface. A former law professor and the son of a millionaire business-
man-his father, a lawyer, owned an auto-service business, said to be worth
$1.4 million, that he sold to Imperial Oil in 1931-Trudeau is obviously com-
fortable in the job he has held for eight tumultuous years. He leaves no doubt
that he intends to pursue his policies despite opposition from businessmen-
especially bankers.

THE SOUND OF GALBRAITH

"When they put me in the bag as a socialist, I begin to wonder if they're
kidding or if their vision of socialism isn't so wide that they'd accept only an
Adam Smith liberal," the prime minister said heatedly. "Do they honestly think
our economy can work in an absolutely free market? It's obvious that we don't
have a pure free market in Canada and probably never did."

Although Trudeau denies he has been much influenced by the works of John
Kenneth Galbraith, his analysis of how large corporations and big unions connive
to circumvent market forces matches the Galbraith analysis almost to the word.
"If the free-market system worked well," argues Trudeau, "in areas of over-
production or economic slowdowns, companies would be cutting prices and cut-
ting their salaries-which they're not. The corporations themselves are not
obeying the rules of the market. The consumer is not, in a period of slowdown,
buying cheaper goods. He's buying at the same price. And there are fewer lay-
offs, and certainly you don't see wages going down any more in a period of
recession. Presumably there's a sweetheart deal between some unions and some
corporations to pass the costs on to the consumers and keep the prices up."

In Trudeau's view, businessmen object to government intervention only when
the government's actions are not the ones that businessmen want. "In the same
week that the bankers were complaining that I was interfering in the market
system, there was a group of bankers enjoining us to change the Bank Act to
give them much greater protection [from competition] .. . So how can you expect
me to take them seriously when they say the government shouldn't be regulating
the economy?"

Trudeau believes that it is the responsibility of government to step in where
free enterprise fails-in the area of matching people with jobs. "We've got
high inflation and high unemployment in our industrialized societies. In Canada's
case we've got unemployment at 6.9 percent now and we've got inflation down
to 8.9 percent. Both we consider too high. How do you put the unemployed to
work? Is the market putting these unemployed together with the work that needs
to be done?

"And what do the bankers say about that? I'll tell you what they say. They
say the government should step back. It's too much meddling that is causing
these problems. My hands fall at that point. If they think the coexistence of high
inflation and high unemployment is Pierre Trudeau's fault, well, it's happen-
ing in other countries, some of which are socialist, some of which are Tory, some
of which are republican, some of which are liberal. It's a problem not solved
by ideological accusations." But the prime minister lets loose one scathing ac-
cusation of his own: "The worst bitchers of all are the bankers. They've never
had it so good as under my government. I'm ashamed they've been making profits
way ahead of the secondary manufacturing and service sector, the industrial
sector, and the natural-resource sector."

Trudeau's reasoning has led him to the belief that "structural changes" need
to be made in Canada's economic system. "The public interest requires govern-
ment to play a coordinating role in economic planning," he says. "The changes
we will make are designed to enable government to play this role." The prime
minister says he'll announce some of these changes this fall.

OTTAWA CONSTRUCTS A FORUM

A few deails about those impending changes have been revealed by other gov-
ernment officials. Donald S. MacDonald, Trudeau's powerful and ebullient finance
minister, says Ottawa plans to increase its powers to regulate a wide range of
business activities-especially the activities of banks, including foreign banks
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operating in Canada. In addition, says MacDonald, the federal govenmsent will
vote itself increased powvers to "coordinate" access by private corporations and
provincial governments to the capital markets.

One of MacDonald's colleagues in the Cabinet, Donald Jamieson, minister of
industry, trade, and commerce, says that the planned structural changes wvill
give Ottawa a big role in "priority setting" for the entire process of economic
development. Jamieson is certainly not about to leave something as important
as economic development to Canada's business conununity. The minister recently
told a group of Dallas executives that most Canadian companies "are small and
have limited management talent and financial influence, vhich calls for substan-
tial government involvement in their affairs."

The groundwork for all these structural changes is being done by a coin-
mittee of ten deputy ministers. One member of this powerful group, called the
DAI-10 committee, is Thomas Eberlee, deputy minister of labor. Eberlee says the
new structure wvill essentially be a "tripartite" forum comprised of government,
organized labor, and business. "We wvill soon see new relationships emerging
among these groups," Eberlee predicts. Among Canadian bureaucrats, the word
"tripartite" is heard almost as often as "third option" these days.

HERE COMES CANADA INC.

While the organizational details of tripartitism still remain to be completed
and announced-at first blush, the idea sounds like a cross between West Ger-
many's Mlitbestinnunug and the Soviet Union's GOSPLAN-it is easy to see how
such a system would vastly expand the federal government's powers to plan and
coordinate Canada's economic growth. Neither private companies nor provincial
governments would be able to run their affairs without Ottawa's approval. By
controlling access to the capital markets, for example, the federal government
could reward some companies, punish others, and force construction of new plants
wherever the authorities want them built. And so long as the controls program
remains in effect (it expires D)ecember 31 1P7N and Trudeau says that only a
",miracle" would induce him to end it sooner) the government can force adjust-
ments in wages and profits whenever it likes.

Tripartitism is the culmination of Trudeau's drive to increase the power
of the Federal Government. That dovetails neatly with his effort to loosen
ties to 'the United States, because the third option's objectives cannot le ac-
complished until Ottawa gets the authority to guide and direct the country's
economy. Tripartitisin is a way to knit a weak, loosely connected group of
provinces and private enterprises into a coherent, rational, manageable orga-
nization-a sort of Canada Inc., with the prime minister as chairman of the
board.

The third option has been opposed from the start by some provincial gov-
erments. Quebec, for example, wants tighter economic links to the United
States in hopes of attracting investment that wvould create jobs. "We are
among the poorest provinces in C'anada," explains Robert Bourassa, Quebec's
intense. French-speaking premnier. "WVe u-ant foreign investment here. We need
the jobs such investments wvill bring." Bourassa regularly visits the United
States. "You are welcome here," he says, over and over again. "Please, come
and build plants in Quebec."

Alberta, which produces 85 percent of Canada's oil, also wants closer ties
with the United States. The province currently produces 1.2 million barrels a
day, and its ultimnately recoverable reserves have been estimated at 262 billion
barrels (including vast quantities in expensive-to-process tar sdands). That's
more than the proven reserves of Saudi Arabia, and the province seeks Ameri-
can investment so that it can get its oil out of the ground while prices are high.
In the booming oil towns of Calgary and Edmonton, Pierre Trudean's third
option is viewed as a dirty trick to keep Albertans fromn getting rich.

The opposition of provincial governments to the third option has been a serious
problem for Trudeau, because the provinces have been able to set their own
courses independently of Ottawa's direction. The source of their power is a doeu-
ment written in another country, in another century. The British North America
Act of 1867 established the federal-provincial relationship in Canada. In com-
posing the document, the British parliament gave most powers to the provincial
governments, leaving Ottawa in a relatively wveak position.
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THE PROVINCES ARE TIGHTFISTED

The 1867 act, which stands today as Canada's constitution, contained a time

bomb that exploded at precisely that moment when Trudeau launched his third

option. All mineral resources are owned by the provincial governments. That

ownership was not a great source of powver before 1972. But when the age of

shortages arrived, and with it skyrocketing prices for virtually anything that

came from the ground, sonic of Canada's provinces found themselves on the

threshold of extraordinary wealth. They were not inclined to be generous about

sharing the wealth with Ottawa or the other provinces.

In setting out to take over the eleven potash mines that are operating within

its borders, the government of Saskatchewan, a miidwvest farming procince, aims

to get control over deposits representing 40 percent of the world's potash reserves.

Last year the mines, mostly American owned, poured $100 million of royalties and

taxes into Saskatchewan's coffers. But the Trudeau government opposed the take-

over, though the result would be a broken link with the U.S. Ottawa argued that

the profits should go to the federal governient to redistribute as it saw fit.

Saskatchewan, in effect, told Ottawa to buzz off, and is going ahead with the

takeover.
A similar battle for mineral-ersource wealth developed between the Trudeau

government and the Pacific northlvest province of British Columbia. As prices

zoomed for British Columbia's copper and zinc, the provincial government in

Victoria boosted mining taxes and royalties to the point where Ottawa, once

again, felt it was being cut out of the money. Trudeau responded by raising the

federal mining tax rates and by declaring that provincial taxes and royalties

would no longer be deductible. As a result of this particular struggle for revenue,

the effective tax rate for some nmining collmpanies in Briitish Columbia exceeded

100 percent. In 1975, Gibraltar Mines Ltd., a Vancouver-based affiliate of Noranlda

Mines, earned $1,633,000; its taxes that year totaled $2.000,000.

Ottawa's most potent weapon in its struggle with the provinces for control

over mineral resources is the Canada lDevelopmiient Corporation. This government

company was established in 1971 to invest in Canadiall-colntrolled corporations

and give them a chance to grow. But C.l).C.'s mission soomi widened. In .July,

1973, it made a tender offer for 30 percent of the shares of Texasgulf Inc., the

giant U.S. mining company with extensive Canadian properties. The buy-back

stunned the U.S. and Canadian business communities, and cost Canadian tax-

payers $271 million. It effectively transferred control of the American company

to the Canadian government.
Last year came the formation of Petro-Canada, a government-owined oil com-

pany whose purpose, the prime minister said, was to provide Ottawa with a

"window" into the country's foreign-controlled energy industry. But Petro-Can

soon abandoned that modest pretense and began to expand rapidly into a major

oil company with multinational connections. Its chairman, Maurice F. Strong,

a highly successful oilman, has already held preliminary discussions on deals

with Venezuela and North Vietnam. "We mmowv have an international mandate,"

Strong insists.
Petro-Can started off with $500 million in equity and the right to borrow $1

billion more over the next five years with government backing. Regulations an-

nounced in May by the ministry of energy, mines, and resources give the com-

pany sonic roaring advantages over private companies. For example, it nowv has

the right to explore any open federal acreage, and also has first choice of any

allocated federal acreage that isn't developed by private companies during the

next seven years.
Another new rule requires that all new exploration ventures on federal acre-

age be at least 25 percent Canadian-owvlied. Since Petro-Can is the only big Ca-

nadian-owmied oil company in the country, the rule wvill force private companies to

take on the government as a partner. And in a further extension of its power,

Petro-Can announced plans in June to buy the Canadian subsidiary of Atlantic

Richfield for $335 million.
IT'S NOT TILE PRINCIPLE

Like the provincial governments, the Canadian business community has con-

sistently opposed Trudeau's third-option policy. Most Canadian businessmen

have been more concerned with the health of their country's economy than with

the nationality of its owners. And at just about the same time that Trudeau
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launched the third option, the Canadian economy was beginning to weaken. As
Paul H. Leman, the president of Alcar Aluminium, puts it: "We caught a bad
case of the English sickness." Wage rates, for example went up so high, so fast,
that by 1975, Northern Telecom Ltd., a subsidiary of Bell Canada, was paying
$1.85 per hour more to its Canadian workers than to its U.S. employees. In the
paper and pulp industry, wages in Canada rose to nearly $1 per hour more thanin the U.S.

Canadian businessmen are reacting by doing exactly the reverse of what the
Trudeau government wants them to do. They are allowing market forces rather
than political considerations to guide them, and those forces lead them to tighten
the U.S.-Canadian connection Ottawa is so anxious to break. "We've done a mag-
nificent job of making ourselves uncompetitive internationally" is the very bitter
conclusion of Robert C. Scrivener, chairman of Northern Telecom. "Canadians are
now being paid more to work less efficiently than their counterparts in the U.S.
Our competitive position has eroded to the point where we're seeing the ultimate
irony: Canadian companies starting up plants in the U.S. so they may compete in
the Canadian market."

Last year Dominion Textile Ltd., a Mlontreal-based company with annual sales
of $273 million, bought a U.S. textile company called DHJ Industries Inc. that
operates ten plants in the States. Dorntex says its operating costs for these plants
are 15 to 20 percent lower than for its similar plants in Canada. The company has
warned shareholders that "as our plants reach obsolescence they are not being
replaced here in Canada."

Some Noranda Mines affiliates have slashed their budgets for mineral explora-
tion in Canada by as much as 50 percent, and put the money into U.S. exploration
projects. Dominion Bridge Co., a Montreal structural-steel manufacturer, is also
weakening its ties to Canada-its principal officers are now based in New Hamp-
shire, and the company is expanding in the U.S. "Canada was pricing itself out of
the world markets and we weren't prepared to sit there and see this happen," ex-
plains Kenneth S. Barclay, the company's president.

FLRA SHOWS ITS COLORS

Today, in a reversal that could mean big trouble for Canada's future develop-
ment, the flow of investment capital from Canada to the U.S. exceeds the north-
ward flow. This outflow of badly needed capital is likely to increase still further
as a result of some recent decisions by the Foreign Investment Review Agency,
which was established by Trudeau back in 1974 and which is now beginning to
show its colors.

The enabling legislation requires foreign-owned companies to obtain FIRA's
approval before starting a new company in Canada, buying a Canadian company,
or expanding into a new line of business. Only if FIRA deems the project to be
"of significant benefit to Canada" is the application approved. But now FIRA
is using this vague, very broad authority to force U.S. companies into selling
their Canadian subsidiaries back to Canadians.

When Gulf & Western Industries acquired the U.S. publishing firm of Simon &
Schuster in June, 1975, FIRA ruled that the publishing firm's Canadian sub-
sidiary, Simon & Schuster of Canada Ltd., could not be transferred to the new
owners. Gulf & Western had to sell off the subsidiary to a Canadian buyer.

FIRA's actions, combined with Ottawa's other policies and the Saskatchewan
potash takeover, have led American businessmen with interests in Canada to
start asking, "What's the political risk factor up there?" Some have already
decided that it's too high. Robert E. Naegele, president of Dow Chemical of
Canada, says his company is seriously thinking of abandoning plans to build a
petrochemical plant in Alberta.

LABOR'S ROUTE TO POWER

Trudeau's term of office ends in 1978, and he must call an election sometime
before then. But even if he were thrown out of office, his successor would find it
difficult to reverse the present policies. Both government control of the economy
and nationalism remain extremely popular with Canadian voters. A public-
opinion survey published in May showed that a majority considers U.S. economic
and cultural influence to be a "major source of concern." The new leader of the
opposition Conservative party, thirty-seven-year-old Joe Clark, concedes that even
if he came to power, "we'd be more inclined to slow things down, rather than
reverse them."
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As Trudeau pushes ahead with his plans to reshape the Canadian economy,
he is welcoming a new, potentially very powerful ally: Canada's labor movement.
Its guiding organization is the Canadian Labor Congress, a fast-growing coalition
of militant unions that now represents 36 percent of the country's work force.

Previously no friend of Trudeau, the C.L.C. believes that the policy of tri-
partitism will give labor a much larger role than it now has in planning and
managing the country's economy. Ronald Lang, forty-three, C.L.C.'s director of
legislation, says the organization views tripartitism as its route to power in
"all economic affairs" of Canada. "Quite frankly," says Laug, who quit high
school at sixteen, started again at thirty-one, and kept on going until he earned
a Ph.D. from the London School of Economics, "what we're doing now is orga-
nizing ourselves so that when tripartitism comes, labor has got the strongest
voice at the table."

Events are moving swiftly now, and deep and lasting change in Canada is
inevitable as Trudeau pursues his policies. In June, he held the first of a series
of meetings with C.L.C. leaders to discuss tripartitism. In July, he announced
the establishment of a "contractual link" between Canada and the Common
Market that he says will pave the way for Canadian businesses to get additional
non-American trading partners. The prime minister has been so deeply immersed
in projects to push Canada away from the U.S. and to centralize economic power,
in fact, that he seems to give scant thought these days to what Canada will be like
if his efforts prove successful.
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