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The potential sources and qualities of
coals available for major utility and in-
dustrial consumers in California are exam-
ined and analyzed with respect to those
factors that would affect the reliability
of sunplies. 0Nther considerations, such
as the requirements and assurances needed
bv the coal producers to enter into long-
term contracts and dedicate larpe veserves
of coal ‘o thes: contracts are also dis-
cussed. Present and potential future
mining constraints on coal mine operators
are identified and a~-~lyzed with respect
to their effect on availabilitv of supply.
This paper concludes, based on a review of
existing and planned new mine expansions
and new mines in the western states, that
adequate coal supplies are available to
cerve a major power generation market in
California.

As 1 began to cxamine in more detail
the potential coal supplies available for
electric power generation in California,

I soon beccme aware that this subject has
been extensively studied and reported on
by the Energy Resources Commission of the
Srate of California, as well as many
others. And, I also found cut that many
coal companies have morc than an academic
interest in the California marksy poten-
tial for their western coal reserves.
Since this subject has been so extensively
explored, I began to wonder what kind of
contribution 1 could make. After doing
more homework to learn what others have
already determined, it was abundantly
clear to me that sufficient coal reserves
to meet California's needs are available
from known and commercially viable coal
deposits in the western coal provinces and
pessibly from Alaska. Since I found no
cvidence that anyone is challenging this
conclusion, 1 could, in pood faith, end
my presentation on this note and let the
panel devote their time to the transporta-
tign issues which seer to be still debate-
able,

However, 1 do not intend to relinquish
my time so readily because, in my analysis
of the coal supply for California issue,

I came away with the feeling that there
are more important caveats which have to
be stressed and attached to the conciusion
that "adequate supplics” exist. Indeed,
after hearing the on-going debate over
California's future electric power genera-
tion fuel supply plans, I came to a con-
cl3ion that I could make a contribution
to this conference and to the debate by
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stressing one simple fact. A fact so sim-
ple, I run the risk of sounding inane.
Yet, I will take that risk to point out
that the existence of a potential coal
soiirce is not enough to make it available.
There are a number of "ifs" whiclh must be
recognized and dealt with before coal can
be shipped from a mine in the quantities
needed for a large base load pcwer plant.
Coal producers are well aware of these
"ifs" -- utilities need tu know them as
well as their consequences. The "ifs" I
am referring to are those inherent in the
mine development schedule or the timetable
required to open up a mine and bring it to
its full production rate. And these "ifs"
can become critical matters because the
timetable to bring on line a large coal-
fired plant and the timetable to opzn a
mine to supply the coal are nearly identi-
cal. Any delays in the wine development
timetable mean a corresponding delay in
getting the wmine into production. And
that 's the bottum line of my message be-
cause, for many reasons it now takes essen-
tially the same time to bring a new mine
into full production as it takes to put on
line an electricity generating plant. In
my brief presentation., I will point oul
some of the factors which are responsible
for this substantial lengthening of the
mine development timetable and discuss the
associated "ifs."”

However. before I highlight the fluid
milestones which are on the c¢ritical path
towards routine deiiveries of coal to a
power plant, I feel duty bound to present
a brief summary on where pntential coal
supplies exist. Actually, the potential
source list is important in itself in that
it makes a point fundamental to a mine
development schedule. The point being that
potential coal fields have a wide range of
coal qualities, topolopic and peolopic
conditions, all of which influence the
mining plans. Since mine development time
schedules are affected by these factors, a
brief look at the more promising coal
deposits will hiphlight their diffcrences
in these arcas.
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I. POTENTIAL SuUr 'S OF COAL SUPPLY
An extensive investigation by the coal
supply group in the UCLA-DWR study (Ref. 1)
identified and analyzed 92 coal fields
within 800 miles of Los Angeles as poten-
tial scurces of coal. Only 17 of these
fields met cheir final criteria of having
recoverabls: reserves of 100 million tons
(over the life of the power plant), neces-
sary coal quality (low sulfur content),
mineabiiity, and proximity to transporta-
tion systems. A summary of the character-
istics of these 17 coal fields is given in
Takle 1 (Ref. 2). Their locations and the
existing railroads and pipeline network
are shown in Figure 1 (Ref. 2). The UCLA
study team concluded that, on the basis
of availability and likelihood of develop-
ment, the coal fields of Central Utah,
Wyoming, and New Mexico were judged to be
the most promising sources. Note, specif-
ically, that the Utah mines would be un-
derground and the Wyoming and New Mexico
mines would be surface mines. Later on in
this presentation, I will be discussing
the differences in time to develop under-
ground-versus-surface mines.

In a rep~rt recently released as part
cf the Natiunal Coal L. 1. 1ition Assess-
meot (NCUA) program, "Imp. “rs of Future
Coai Use in California'" (Ret. 3), the
Lawrence Berkley Laboratory (LBL) study
group -oncluded that coal burned in
California is expected to come primarily
from deep mines in Utah. The coal quali-
ty assumed in the LBL assessment had a
heat content of 12,000 Btu per pou-i, 0.8
percent sulfur, and 13 percent ash. From
Table 1, we see that o'y underground
mined coals meet these specifications.

The Central Utah coal fields in the Price
area typically meet or exceed in quality
these specifications and adequate reserves
are reported to be available for long-term
contracrs. In the UCLA-DWR study, these
Utah coal fields are identified in Table 1
as Fields &4, 5, and 6 According teo the
NCUA report, Table 2, at the typical oper-
atin;; parameters of a 800 mw coal-fired
power plant burning coal with a heat con-
tent of 12,000 Btu and 1 percent sulfur,
about 2 million tons of coal would be con-
sumed each year. Assuming a 40-year plant
life, the total coal required is 80 mil-
iion tons. Translating this quantity back
to ccal in the ground, or reserves, and
calculating at a total recovery of 40 per-
cent (a reasonable over-all recovery ratio
for underground mines), a reserve of about
200 million tons would have to be dedi-
cated to this power plant. This reserve
figure on a proportional basis is almest
25 percent greater than that wbich was
assumed adequate in the UCLA-DWR study for
a 500 mw plant.

Perhaps a closer look at these coal
fields will serve to highlight some of the
wide differences in the character of these
deposits and, therefore, the likelihood
for meaningful differences in mine devel-
opment schedules. A good case in point is
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the Black Mesa, Arizona, coal field
(Number 3 in Table 1). 1t has the poten-
tial to provide a quality coal that would
meet the environmental standards achieved
with the base case coal. 1In a report

from the Arizona Bureau of Mines (Ref. 4),
data were given and which data seem to
justify taking a much closer look at this
field (Table 3).

In ications are that Arizona's Black
Mesa coal deposits with its high quality
coals will, despite the present political
situation, be further developed to meet
the state's coal needs as well as those
of the neighboring states, including
California. However, significant coal
supplies from these fields are not expect-
ed to be available until the 1990°s.

One potential coal source that did not
make the UCLA-DWR list is the Beluga coal
fields in Alaska. The questions ot
Alaskan coal as a viable source of supply
for California keeps coming up and, indeed,
wa~ investigated in the UCLA-DWR study.
They concluded that at least in the near
term, coal from Alaska could not be com-
petitive in price with Utah coal and fur-
ther, that the problems associated wi h
the siting of a suitable coal port un-
loading and rail transfer shipment facili-
ty is substantial. Although it is diffi-
cult to argue against this conclusion,
with the public facts available to us
today, I do not believe Alaskan coals
should be written off at rhis time. It
may be premature. For example, an article
in the 16 Jlanuary 1978, ANCHORAGE TI.IES
(Ref. 5) reported that Placer Amex .s pro-
ceeding with their plans to develop a mine
in the Beluga cval field, producing from
6 to 10 million tons a year for markets
v the West Coast and Japan, and possibly
a mine-mouth generating facility.

The Beluga coal field is in the Cook
Inlet sedimentary basin and is about 60
miles west of Anchorage. According to
McGee (Ref. 6), it is believed to contain
2.4 billion s of coal! with about 400
million tons strippable using today's
mining technology. The coal ranges in
rank from sub-bituminous to lignite, 12
to 33 percent moisture, 13 to 25 percent
ash, 7,200 to 8,900 in Br:u content and
sulfur content below 0.20 percent. It is
interesting to note that Placer Amex's
Beluga Coal Project Status report of
December 1977, indicated the first coal to
be mined will have about 20 percent mois-
ture, 16 percent ash, 7,200 Btu and 0.18
percent sulfur. By coal washing, the Btu
content would be raised to 7,500 Btu.

I believe it was us 'ul in the UCLA-DWR
studv of coal availability Lo establish
the basic coal quality specs that would be
appropriate in a baselire case study of
coal-fired power generation in California.
However, 1 believe it is just as important
to recognize that the model conal does not



preclude the use of coals having a lower
Btu, or coals having higher sulfur con-
tents. For any specific cval, the power
plant design and the envirormental require-
ments are interrclated with the speciiica-
tions and burning characteristics of the
coxl. For this reason, the potential
sources of coal supplies for Califormia
probally erceed those identified in

Table 1. Again, all this just supports the
conclusion I started with, that there are
acple supplies of coal for California, if
proper recognition is taken of the factors
that are necessar: to assire a reliable
and economic supply at the time it is
needed. Some of these "its” will now be
discussed against tae hackdrcp cf adequate
coal deposits irom widely varying geograph-
ic areas with each area having their spe-
.cial economic and regulatory requirements.
In most cases, these requirements have to
be met in a time-specific sequential se-
quence. And most of these requiremen”s
are on the critical p.th.

To ’llustrate their overall impact, a
larpe surface mine on federal lands would
take from 12 1o 14 yezrs to develop to
fall production. For a larpe underground
mine, the time frame could he extended
another 3 to 5 years as the construction
times ar> greater and run up to full pro-
duction takes longer. A more detailed
look at the major steps in the mine devel-
opment process would also show “hat an
early commitment by a utility is essential
and that normall; the commitment must be
made shortly after rLhe decision is made to
build a coal plant. This commitwment point
is probably the most significant one in
the entire time schedule because it gives
the full speed ahead signal for all the
other actions required by the mining com-
pany.

II. MAJOR STEPS IN THE MINE
DEVELOPMENT PROCESS

If time were available, I would like to
discuss the mine development process in
~he detzi  given in an eacellent paper
prepared bv James R. Jones (Ref. 7). 1In
this pape-, Jones explains the ten major
steps required to develop a surface mine
in the West on federal lands. As shown
in Figure 2 and explained in Jones' paper,
he started out with a number of federal
leases sufficient to constitute a logical
mining unit The market development phase
can thus begin the second year. Now let
us take a look at the situation where a
company does no- have any federal leases.
Should a coal company today r .. :ive notice
that a utility is seeking bids for a sup-
pl: of conal with deliveries beginning in
tern years, and if rthat company does not
already have federal leases under their
control, it would not be in a favorable
position to resnond to th2 utility’'s bid
based on coal from federally leased lands--
the owner of about 8C percent of western
coal which talifornia must rely on. Under
the new Federal Coal Leasing Amendments
Act of 1977 (FCLA) and the recent

REPRODUCIBILITY OF THE

ORIGINAL PAGF 1S POOR

judgement rendered under the NRDC v.
Hughes suit, the earliest date that feder-
al coal leasing can be resumed is now es-
timated tov be in mid-1980. If these cc di-
tions prevail, they would preclude any com-
pany from biading unless they were already
well iato the stage of delineating their
coal reserves and the quality of the mine-
able coal. And these data can orly come
from an extencive drilling program. In
other words, only those companies which
had been willing to invest substantial
capital in the hope that a market would
develop would be in a reasonable position
to render a bid to supply 2 to 3 million
tons of coal per year for a power plant
coming on stream in less than ten years.
Another important fac*or tc keep in mind
is that the diligent development require-
wents under the FCLA of 1977 .pecify that
2% percent of cthe total reserve in a logi-
cal mining unit must be mined by 1986 or
the leases will revert back to thc govern-
ment. aerefore, companies holding unde-
velopeu federal leases may soon be running
out of time.

It would also appear in this hypotheti-
ca! case, if the plant were to bhe =ited in
California, thai the utility had already
submitted their "Notic2 of Intent” which
means that the plant criteria and the coal
specifications would then be "locxed in”
and the number of potential suppliers would
be reduced considerably. Even in this
case, assuming a coal supplier had the
necessary coal quality and reserves, and
was actively seeking a market, the time
required to proceed with the necessary
federal and state permits, prepare an EIS,
and secure all rhe necessary approvals
would, in most wcostern states, be a lengthy
pro-ess filled with many uncertainties and
"ifs" that wiil result in delays in the
mine development schedule. Development of
a mine to its full production in eight to
ten years wovld be a very close race, even
assuming that there were no delays in the
entire process.

T€ all this sounds negative., I want to
assure you that this is not my intent, nor
ry personal feeling. To prove to vou tha:
my optimism is based on solid ground, I
have some statistics that clearly show that
the coal industry and the utility industry
are working together in other parts of this
councry and that they are committed to
coal.

111. FUTURE COAL PRODUCTION

Each year the National Coal Association
makes an annual stuly of the industry’s
p'ant for new mines and expanded production
from existing operations. In the latest
study, released in November 1977, the
findings were:

594 miliion te annual
production would be
brought on line 1977-1¢3¢
this S94 millio: tons
would come from

fationally:



In_the East:

In the West:

- 142 mines operating at
the end of 197in, which
plan to add addit _omal

annual production of 170

million tons through
1985.

- 190 new mines which
would be opened 1977-
1985 with an expected
annual production of
424 million tons.

. Expangion of 95 mines and

the opening of 111 new

mines would brin: on line

199 million tons of new

and replacement production

in the 1977-1985 period.

Just over 155 million

tons, 78.0 percent, would

be wmined underground: 44.5

million tons, or 22 per-
cent, would be mined on
the surface.

= 123 willion 1ons, or
61.6 poreent, of the
new p.odu-*ion will be
for stea. -—oal; 7 ¢
million rons, 38.4 per-

cent, will be for metal-

lurpical coal produc-
tion.

~ Almost alt -- 926 per-
cent or 76.6 million
tons -- of the total
planned new or replace-
ment metallurgical pro-
duction 1977-1985 would
be in the East. Two
eastern states, Wesr
Virginia and Alabama.
account for 60 percent,
48 million tons of the
planned metallurgical
voal production.

. Expansion of 47 .aines and

the opening ot 79 new
mines would add 394 mil-
lion tons new praduction
in 1977 through 1985.
(This is new produ-tion
as replacement is not a
factor in the relatively
new ‘cstern coal indus-
try.)

- Over 9) percent of the
new production in the
West, some 358.38 mil-
Jion tons, will | sur-
irace mines; 95.5 per-
cent (388.2 million
tons) will be for steam
use, in utility boilers
and industrial use.

- The 385.2 million tons
planned new steam pro-
duction in the West
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represents over 75 pec-
cent of all reported
steam coal production
additions in the United
States: 40 percent of
the national steam coal
total is scheduled to
come from one state --
Wyoming .

Table &4 summarires the new and replace-
ment production which the National Coal
Association studv shows coming on line
1977-1985. A more detailed summary of the
future production hv states. by use and by
type of mining is prescented in Table 5.

A word of caution must be piven on the
use oI these study results. First, the
icsults do not represent the expansion
plans of the entire coal industry. This
study represents plans of coal producers
which accounted for 65_6 percent of output
in 1976, as well as most companies that
ar~ expected to become major coal producers
by 1s85. Second. thx plans reported by
companies are. in many instances, far from
complete. Some Tirm: did noer consider
their plans for the (98- 1989 perisd sal-
ficiently firm to warrant specific identi-
fication. Additionally, it is bdelieved
that plans reported herein for western
minces are aore complete tham are the plans
for castern mines.

The net effect of these caveats is that
actual production additionx, smd thus the
actual capability of the industry te pro-
duce coal, 2i11 be higher than the date
reported would indicate.

IV. POWER GENERAL WITH COAL

As of April 1977, the +atility industry
reported to the Federal Power Commission
that thev would bring on line 250 new
coal-fired power plants by 1985. These
new units would consume an apgregated total
of 190 million tons of coat. Adding this
1o the present amoat of coal ased, the
utilities could require up to 8350 million
tons in 1985, The Natiomal Coal Associa-
tion has projec.ed a lower ranpge, conserva-
tive figure of 320 million tons, since it
appears reasonable that delays will occur
ir the construction schedules of these new
plants.

V. CONSTRAINTS ON COAL PRODUCTION

In a preceding section, the optimism of
the coal producers was Jdemonstrated by
their planning for new capacity to moect
expected substantial increase in demand.
While their optimism is real, there is also
the realization that extensive delays in
expanding or opening aew mines are likely
to be encountered.

the

Heading the list of potentially con-
straining actions is the Surface llining
Control and Reclamation Act of 1977, be-
cause of its marny unnecessary and costly
impcediments o miring. As mentioned



earlier in this report, the federal coal
leasing program, or lack of one, is another
serious concern to western coal producers.
There are other coustraints to coal produc-
tion. such as the rigid applicatinon of the
coal mine health and safety laws and regu-
lations, labor-management relations.
unauthorized work stoppages, produccivity
dec!ines. and transportation bottlenecks.
All of these constraints can aund are being
aanraged, but more consistent policies from
and cooperation between the federal and
state governmcnts would do much to reduce
these protlems to a ninimm.

VI. CONCLUSION

In closing these brief remarks, I once
again emphasize what 1 said in my opening
statement. There are adequate supplies of
coal for power generation in Califormia
over the long term because there are enor-
mous reserves of coal in the western states
and Alaska. In the short term, there can
be adequate supplies if the utilities pro-
posiag to build coal-fire¢ plants secure a
commitment cf commercially viable reserves
that can be developed within the sawme time
frame it takes to construct the powex
plant. The prospects are bright that
California wi!l call on coal to provide a
greater share of its energy needs in the
future and rhat many coal producers are
standing by ready to help Califormia - ~ach
that goal.
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Table 1.

tummary of Coal Source Quality and Cost

Qualicy
Hining Heat Estimated 1976 Cost
ield Hethod Ash Sul fur Content (f.0.b. mine)
{Percent) tu G/ton maltu
1) Alcon, UT Surf 9.6 1.3 10,772 5.00 23.21
Z) Kaiparowits Ug 8.96 0.87 11,999 11.00 6£5._84
Plateau, UT
3) Black Mesa. AR Surf 10.9 0.40 10,825 3.09 14.26
4) Book Cliffs, UT Ug 6.7 0.85 12,762 10.00 39.18
5) HWasatch Plateau, Ug 6.5 0.60 12,589 10.00 48.14
uT
6) Emery, UT Jg 8.9 0.99 11,424 12.00 28.20
7) Salluep, WM Surf 7.95 0.42 10,637 6.00 23.68
8) Star Lake, N Surf 20 0.6 9,500 4.50 54.55
9) Sego, UT Ug 11.1 0.60 11,000 12.00 60.87
Book Cliffs, CO
10) Socmerset, CO Ug 8 0.6 11,500 14.00 58.33
11) Grand Hogback, CO Ug 3 0.6 12,000 14.00 33.02
Carbondale, CO
12) Yampa, 0 Surf 19.53 0.47 10,5938 7.00 36.62
13) Kesmerer, WY Surf +.89 0.50 5,683 7.09 57.42
14) Evanston, WY Ug 7.2 0.4 10,450 12.00 57.42
15) Rock Springs, Surf 10.58 C.60 9,210 4.55 24.72
16) Great Divide, Sury 10 0.9 19,500 5.00 23.81
wY
Little Snake
River, WY
17) Hanna, Wy Surf 6 9.6 10,500 5.00 23.81
Table 2. Characteristics of Coal Source (uality and Cost

Awmospheric

Conventional Fluidized
Combustion Bed
Capacity 800 300
Capacity Factor (percent I &)
Heat Rate (Rtu.kWh) 9500 950G
Efficiency 0.359 0.357
Energy Input (1012 Bru/vr) 50.0 50.2
Coal Input (10® tons/yr 2.08 2.09
Heat Rejected (1012 Bru/yr) 32 32.3
Water Evaporated (ac-ft/yr) 9650 975¢C
Make~up Water (ac-fr/yr) 10859 10930
S0, Emission (103 tons/yr) 4.14 4.18
NO_ Emission (10> tons/yr) 17.5% 12.0
Particulates (10~ tons/yr) 1.76 2.5
Solid Waste (10° tons/yr) 600 450t

a

b

Assuming no sorbent regeneration.

Based on EPA New Source Performance Standards.

116



Table 3. Characteristics of Black Mesa Coal

Estimated Gross Coal Resources of Black HMesa

Billions of

short tons Utilization

Wepo .orration 5.65 Presently being mined

Torvva Fo ation 6.00 Smali Mines - inoperative
Dalota Lan:stcne 9.60 Small Mines - inoperative

Quality and Heat Content of Black llesa Coals
Dakota Coal Toreva Coal Wepn Coal

Average Asb (%) 11.9 13.8 3.27
Average .ualfur 1.62 1.09 0.58
Avera. e Bru/lb 11,125 12,338 12,332

Table 4. New Production 1/ at Mines Covered in This Summary, 1977-1985
East Vest Total
(Millions of Tons)
fee:

Steam 123.¢ 388.2 511.2
Metallurgical 76.6 6.2 32.8

Type of Nining:
Surface 445 158.R 4131
tderpround 155.1 I%.6 e 7
Total 199.6 ‘394.4 594.0

1/ Includes both new and replacement production.

opucCIBIl. [
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New Coal Mines and Expansions of Existing Mines

Table 5.
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SELECTED PORSIBLE POWERPMLANT UTES & CAMFIELDS
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Figure ). Southwestern railroads and coalficlds
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Figure 2. Dlustrative surface mine development schedule (Federal Coal-West)
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