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CHAPTER 8

Transportation

The existing transportation network in the
West was generally adequate to move coal
production from Federal leases and private
tracts in 1980, although a number of specific
bottlenecks have been identified, It will be
asked to carry greatly increased quantities of
coal in the future. The key link in this net-
work is rail haulage, which handled about 61
percent of Western coal production in 1979
and is likely to originate even more in 1990.
Most Federal coal leases are and will be
served by rail. The principal constraint that
may materialize in moving future production
of leased coal to its markets is the willingness
of the railroads to invest sufficient capital in
time to satisfy demand for increased rail serv-
ice from all shippers, including Federal coal.
The mine-to-market transportation costs of
Western coal range from about 10 to over 70
percent of delivered fuel costs and constitute
an important factor in developing future de-
mand.

Western coal is mined at a considerable
distance from most of the ultimate demand it
serves, usually electric utility demand, and is
used in very large quantities at low unit cost.
Coal production therefore creates a substan-
tial requirement for inexpensive bulk trans-
portation services, Western coal now repre-
sents perhaps one-third of all the freight
moved in its principal market area.

Utilities are the chief consumers of coal. In
1979 they converted 90 percent of all Western
coal production to electricity (table 66). New
utility projects are subject to long-term plan-
ning, ideally for their entire useful lives. Coal
supply, transportation, generating plant sit-
ing, and electric transmission are all coor-
dinated, arranged, and fixed. The availability
and cost of different modes of transportation
will influence the final choices, and thereby
shape the future market and transportation
network for western coal,

The two most important ways of moving
Western coal in 1979 were by rail and wire.

Railroads originated* 61 percent of  al l
Western coal production in 1979 (table 66).
Most of this coal traveled more than 750
miles, and some was delivered to customers
by water, Utilities can also choose to burn
coal in nearby or mine-mouth generating
plants and distribute the electricity to distant
customers through high-voltage transmission
wires, In 1979, 36 percent of all western coal
production was hauled short distances by
truck, tramway, etc. ,  to local  generating
plants (table 66). Some of this power was con-
sumed locally, but a substantial amount was
transmitted over hundreds of miles,

Three major long-distance transportation
corridors exist for Federal coal. powder River
basin coal flows east by rail to utilities in the
middle and upper Midwest. Some of this coal
has penetrated Indiana, western Kentucky,
and Ohio markets via the Ohio River (see ch,
5; fig. 26.) A second corridor flows from the
basin south into Arkansas and Texas. This
coal has been shipped entirely by rail, al-
though a coal slurry pipeline is projected to
carry 25 million tons per year from the basin
to Arkansas on completion in the late 1980’s.
The third corridor originates in the tri-State
area of New Mexico, western Colorado, and
Utah. It moves west into Nevada and Califor-
nia. Coal traffic from the northern Rockies
west to Oregon and Washington is beginning
to increase. Another corridor from Colorado
and Utah to southern California may emerge
if an export market for Western coal develops
in Asia.

Other transport modes  wi l l  not  soon
challenge the railroad’s dominant position in
the transportation of Western coal. Economic
and technical considerations restrict  the
transmission of electricity over distances
much beyond 500 miles. However, higher

* Rail-originated coal includes: 1) coal hauled exclusively by
rail; 2) coal that is transferred to river haulage; and 3) coal
transferred for shipment on the Great Lakes.
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Table 66.—Distribution of Coals (bituminous, subbituminous, and lignite) Produced in the Western
United States During Calendar Year 1979 (thousands of tons)

District of origin

Montana,
Western Arizona, North Alaska,
Interior Colorado California, Idaho and Oregon,

Method of movementa coal and New and New and South and Western u. s.
consumer use province b Mexico c Mexico d Wyoming Utah Dakota Washington subtotal total

United States
Electric utilities . . . . . . . 33,933 14,659 22,582 68,529 7,098 13,361
Coke plants . . . . . . . . . .

36,768 196,930 549,774
170 3,362 — 943 —

Other industrial . . . . . .
— — 4,475 76,971

3,866 1,457 2,265 3,148 2,492 1,531 482 15,241 67,140
Retail. . . . . . . . . . . . . . . . 89 66 1 188 182 47 99 672 1,908
Miscellaneous . . . . . . . 18 19 2 5 37 38 706 825 66,771

Total f . . . . . . . . . . . . . . 38,076 19,563 24,850 71,871 10,753 14,977 38,055 218,145 762,564

United States all-rail
Electric utilities ... . . . 3,473 10,519 10,745 50,323 2,071 4,951 22,159 104,241 287,950
Coke plants . . . . . . . . . . 170 3,362 . 943 –
Other industrial . . . . . . .

— — 4,475 46,033
1,145 1,346 2,252 3,009 1,735 1,300 421 11,208 37,707

Retail sales . . . . . . . . . 8 28 — 119 30 31 99 315 729

Total . . . . . . . . . . . . . . 4,797 15,255 12,998 53,451 4,778 6,282 22,678 120,239 372,420

River and ex-river
Electric utilities . . . . . . . 177 — — 4,930 981 – 1,616 7,704 91,100
Coke plants . . . . . . . . . . — — —

Other industrial . . . . . . .

— — — — — 18,989
183 1 — — 184

Retail sales . . . . . . . . . .

— — — 2,650
— — — — — — — — 31

Total . . . . . . . . . . . . . . . 360 1 — 4,930 981 – 1,616 7,888 112,771

Great Lakes
Electric utilities . . . . . . . — — — 5,413
Coke plants . . . . . . . . . .

— — — 5,413
— — —

Other industrial . . . . . . .
— — — — —

— — — 6 45 51
Retail sales . . . . . . . . . .

— —
— — — 4 — — — 4

Total . . . . . . . . . . . . . . . — — — 10 — — 5,459 5,469 20,919

Tidewater . . . . . . . . . . . . . — — — — — — — — 4,881

Truck
Electric utilities . . . . . . . 9,272 4,140 5,622 5,158 2,186 3,746 30,124 78,005
Coke plants . . . . . . . . . .

—
— — — —

Other industrial . . . . . . .
— — — 3,674

1,278
—

109 13 134 758 26 16 2,334 21,862
Retail sales . . . . . . . . . . 80 38 1 65 152 16 — 352 1,107

Total . . . . . . . . . . . . . . . 10,631 4,287 5,636 5,357 3,096 3,788 16 32,811 104,649

Tramway, conveyor and
private railroad

Electric utilities . . . . . . . 21,012 — 6,214 8,118 1,860 4,664
Coke plants . . . . . . . . . .

7,580 49,448 77,875
— — —

Other industrial . . . . . . .
— — — —

1,259
— 1,081

— — — 206 1,465
Retail sales . . . . . . . . . .

— — 1,465
— — — — — — — — —

Total . . . . . . . . . . . . . . . 22,271 — 6,214 8,118 1,860 4,870 7,580 50,913 80,422
aData may not add because of rounding.
bThis province includes all of Kansas, Missouri, Texas, and Oklahoma counties of Coal, Craig, Latimer, Muskagee, Okmulgee, Pitt.sburg, Rogus, Tulsa, and Wagoner.
clncludes all of Colorado, and those counties in New Mexico not listed in footnote d.
dlncludes all of Arizona and California, and the following counties in New Mexico: Grant, Lincoln, McKinley, Rio Arriba, Sandoval, San Juan, San Miguel, Sante Fe, and

Socorro.
e Miscellaneous includes railroad fuel, Great Lakes vessel fuel, Great Lakes commercial docks, coal used at mines and sales tO employees, and destinations and Con-

sumer use not revealable, and exports.
f Includes exports.

SOURCE: Data taken from U.S. Department of Energy, Bituminous and Subbituminous Coal and Lignite Distribution Calendar Year 1979 (Washington, D. C.: DOE,
Apr. 21, 1980), table 1, pp. 7-11.

voltage transmission lines could increase the future. Coal slurry pipelines can compete
economic shipping distance of mine-mouth with railroads over some routes but all the
power ,  and  bulk  power  i s  l ike ly  to  be projects presently proposed would carry less
“wheeled” to more distant consumers in the than half the coal railroads carry now.
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Current Transportation Patterns for Western Coal

The distribution of Western coal produc-
tion in 1979 between end uses and means of
transportation is presented in table 66, Elec-
tric utilities c o n s u m e d  9O percent of  al l
Western coal  (197 mill ion tons) .  Of that
amount, 104 million tons—or 53 percent of
the utility-consumed coal—was hauled by
rail; 4 percent by river; 3 percent via the Great
Lakes; 15 percent by truck; and 25 percent by
tramway, conveyor, or private railroad. Most
of the utility-consumed coal that was moved
by rail, river, and Great Lakes traveled at least
750 miles. The coal described as transported
by water had to travel 500 miles or more by
rail to reach a connecting point. The longest
all-rail hauls are about 1,800 miles. Coal
burned in mine-mouth plants and short-haul
coal is typically moved by conveyor, truck, or
private railroad. Much of the electricity pro-
duced by this locally burned coal is shipped
by wire over distances up to several hundred
miles. Coke plants used only 2 percent of the
West’s coal production in 1979, and all of that
was hauled by rail. Other industrials c o n -
sumed about 7 percent of Western coal, al-
most three-quarters of which was moved by
rail, Fewer than 1 million tons was sold as a
retail product or used for miscellaneous pur-
poses. Railroads moved 55 percent of West-
ern coal output exclusively, and connected
with water for an additional 6 percent.

Table 67 presents origin and destination
data for Western coal production in 1979 by
district of origin and State of destination. In
this table, destination means where the coal
was consumed, not where resulting electrici-

ty may have been consumed. Thirty States
consumed Western coal in 1979. Table 68 dis-
plays dependence on Western coal for each of
the 30 States. The degree of dependence not
surprisingly was related to the distance from
the Western coalfields: the further the con-
sumer market, the less dependency on West-
ern coal. Western coal’s penetration into
Ohio, Indiana, and Illinois has been related to
sulfur-emission standards, which make West-
ern low-sulfur coal attractive despite the dis-
tance and the cost. This market should con-
tinue for older plants, but new source per-
formance standards (1979) may make local
coals more attractive to utilities in these
States.

Table 69 ranks these 30 States according to
how much Western coal each consumed in
1979, Texas was by far the largest consumer;
more than half of its consumption was mined
locally and shipped a short distance. How-
ever, the powder River basin shipped about
11.6 million tons to Texas by rail. Most of the
16 million tons that Wyoming consumed was
mined locally, for customers such as mine-
mouth plants, All of Illinois’ 15,2 million tons
was shipped by rail, most of it from Wyoming
and Montana. Most of Minnesota’s 12.8 mil-
lion tons was hauled by rail from Montana.
Kansas,  Iowa, and Nebraska tapped the
powder River basin via rail for their coal.
North Dakota used mostly locally mined
coals. Colorado and Arizona consumed local
coals hauled by rail. Little coal moved west to
the Pacific rim.
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Table 67.—Distribution of Coals (bituminous, subbituminous, and lignite) Produced in the Western United States
in Calendar Year 1979 by District of Origin and Method of Movement (tonnage in thousands of tons)

District of origin

Ohio 72,804 3,835 (5%)
River

Indiana
Rail
River

Illinois
Rail
River

Michigan
Great Lakes

Wisconsin
Rail
River
Truck

Minnesota
Rail
River
Great Lakes
Truck

Iowa
Rail
River
Truck

Missouri
Rail
Truck
Tramway, etc.

North Dakota
Rail
Truck
Tramway, etc.

South Dakota
Rail
Truck

Nebraska
Rail

Kansas
Rail
Truck

Florida
River

Tennessee
Alabama
Mississippi

Rail
River

Arkansas
Rail
River
Truck

Oklahoma
Rail
Truck

Texas
Rail
River
Truck
Tramway, etc.

Colorado
Rail
Truck

5%
5,000
7.7%
1.9%

15,297
35.7%

0.1 %
4,353

13.4%
5,546

31.5%
4.8%
0.1

12,786
77.3%
4.6%
7.8%
0.2%
9,382
61 %
5.7%
2.3%
9,339

22.9%
10.5%
4.9%

11,049
21.6%
34.3 %

44%
2,911

94.7%
5.3%
4,929
100%
9,634
83%
17%

33
0.5%
Neg f

Neg f

957
33 %

1%
1,940
84%
3.8%
9.6%
4,834
95%
4.9%

40,228
32.6%
0.2

13.8%
51.3%
13,046

67%
32%

5

2.3 2.3

4.1 15.4

52,320

42,719

32,385

15,192

14,225

13,571

24,356

11,050

2,912

4,929

9,640

6,193

28,703
25,989

2,820

1,988

4,854

41,090

13,251

(9.6%)

(36%)

(13.4%)

(36.5%)

(90%)

(69%)

(38%)

(1 OO%)

(100%)

(1OO%)

(99.9%)

(0.5%)

(34%)

(98%)

(99.6%)

(98%)

(98.5%)

0.5 2.4
1.9e

Neg
0.1

0.4 15.7

13.4

17.5 14
4.8

0.1

Neg
0.2

0.1

3.4

2.3

9.8
10.5
4.9

Neg Neg

Neg

4.5 52
3.8

3.7 1.1 8.3

9.2 68
4.4
7.8

Neg

Neg 0.8
1.8

Neg

Neg 21.6
34.3
44

890.2 5.8
5.3

8.4

3.9

86Neg 5.6

0.1

Neg

6.7
17

72

0.5

24 9.5Neg
1

786.3
3.8
9.6

3
4.9

0.2 92

1.6 Neg 242.3
0.2

13.8
51.3

4.4

43
32

23 Neg
Neg
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Table 67.—Distribution of Coals (bituminous, subbituminous, and lignite) Produced in the Western United States
in Calendar Year 1979 by District of Origin and Method of Movement (tonnage in thousands of tons) —Continued

District of origin

Utah
Rail
Truck
Tramway, etc.

Montana
Rail
Truck
Tramway, etc.

Idaho
Rail
Truck

Wyoming
Rail
Truck
Tramway

New Mexico
Truck
Tramway

Arizona
Rail

Nevada
Rail
Truck

Washington
Rail
Tramway, etc.

Oregon
Rail

California
Rail

30-State total

6,797 6,796
2 7 . 3 %

45.3%
27.4%

3,731 3,730
32%

0.3%
68%

516 516
96%

3.9%
16,005 16,005

17%
32%
51%

8,702 8,702
29%
71%

12,878 12,878
100%

4,303 4,303
25%
75%

5,664 5,643
10.5%
89.2%

243 242
100%

2,735 2,730
99.8%

482,565 216,644

(100%)

(100%)

(100%)

(100%)

(100%)

(100%)

(100%)

(100%)

(100%)

(99.8%)

(45%)

18.3
Neg

0.8

2.1

1

4

2

0.3 0.2

2.8 0.8

37.6

28
71

0.4
0.8

3.5
0.2

81

16.5
32
51

95

Neg
75

2.3

89.7

11 51

8.5
44.5
27.4

1.2

13
3.9

0.3
0.3

1

23

7.7

26.3
0.1

68

89.2

6.2

a percentage may not add due to rounding, Neg indicates negligible coal tonnage.
bThls province includes all of Kansas, Missouri, Texas, and Oklahoma counties of Coal, Craig, Latimer, Muskogee, Okmulgee, Pittsburg, Rogus, Tulsa, and Wagoner.
clncludes all of Colorado, and those counties in New Mexico not listed in fotnote d.
dIncludes all of Arizona and California, and the following counties in New Mexico: Grant, Lincoln, McKinley, Rio Arriba, Sandoval, San Juan, San Miguel, Santa Fe, and

Socorro.
e River transport accounts for only a portion of the route; coal is shipped by rail to barge terminal.
f Delivery is by river

SOURCE: DOE, Bituminous and Subbituminous Coal and Lignite Distribution Calendar Year 1979 (Washington, D. C.: DOE, April 1960). Table 3, pp 27-67.
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Table 68.—Western Coal Consumed as Percent of Total Coal Used
in the 30 States Consuming Western Coal, 1979

Less than 10% 11 to 25% 26 to 50% 51 to 75% 76 to 100%

Ohio . . . . . . . . . . 5% Michigan. . . . . 13% I l l i no is .  .  . . . . . . . 36% lowa ..  . .69% Minnesota . . . . . . . 89%
Indiana . . . . . . . 1O% Wiscons in  .  . . . . 36% Arkansas . . . . . . . . 98%
Alabama . . . . . . O% Mississippi. . . . . 34% Ok lahoma.  .  . . . . . . 100%
Florida . . . . . . . . 1% Missour i  .  . . . . . . 38% Texas . . . . . . . . . . . 98%
Tennessee. . . . . O% Colorado. . . . . . . . . 98%

Utah . . . . . . . . . . . . 100%
North Dakota .  . . . .100%
South Dakota .  . . . .100%
Nebraska  .  . . . . . . . 100%
Kansas . . . . . . . . . . 100%
Montana . . . . . . . . . 100%
Idaho. . . . . . . . . . . . 100%
Wyoming . . . . . . . . 100%
New Mexico . . . . . . 100%
Arizona . . . . . . . . . . 100%
Nevada . . . . . . . . . . 100%
Washington . . . . . . 100%
Oregon . . . . . . . . . . 100%
California . . . . . . . . 100%

SOURCE: Calculations derived from DOE data in table 67,

Table 69.—Destination of Western Coal Production in 1979 (millions of tons)

Less than 3 milIion 3 million to 5 5 million to 10 10 million to 15 15 million tons
Geographic div is ion tons/year million tons/year million tons/year million tons/year plus/year

East North Central Ohio . . . . . . .3.8 Wisconsin .. ..5.5 Illinois .. .15.2
Indiana. .. ..5.0
Michigan .. .4.3

East South Central Alabama . . . . . . Neg. a
Mississippi. .. .1.0
Tennessee. . . . . Neg.a

Florida . . . . . . . .0.01b

West North Central S. Dakota .. ...2.9 Nebraska. .,4.9 lowa . ........9.4 Minnesota .. .12.8
Missouri . . . . ..9.3 N. Dakota. .. .11,0

Kansas. . . . . . 9,6
West South Central Arkansas .. ...1.9 Oklahoma ..4.8 Texas. .. .40.2
Mountain Idaho. ... , .. ..0.5 Montana .. .3.7 Utah . ........6,8 Colorado .. ..13.0 Wyoming  .16 .0

Nevada . . . .4.3 New Mexico . .  .8.7 Ar izona. . .  . . .12.9
Washington . .  .5.6

Pacific Oregon ., .. ...0.2
California .. ...2.7

aNegligible tonnage.
b Florlda iS grouped in this category for convenience

SOURCE: Office of Technology Assessment, derived from DOE, Bituminous, and Subbituminous Coal and Lignite Distribution Calendar Year 1979 (Washington, D. C,:
DOE, April 1960).
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Rail: Capacity Assessment

Railroads carry most leased coal because
rail is the only transportation mode currently
available to move large quantities of coal
away from leases. In most cases, a mine is
served by a single rail line.1 Rail transport is
also an efficient, available way to move the
coal over long distances to major consumers.

Western rail lines are adequate to handle
current coal shipments. Car shortages and
traffic bottlenecks were a problem in the past,
but the National Coal Association has not
heard similar reports for more than a year.2

Railroads are expected to maintain their
dominant position in the transportation of
Western coal, The ability of Western railroads
to handle increased future production of Fed-
eral coal will be influenced by: demand for
rail services to transport Federal coal, non-
Federal coal, and noncoal commodities; the
capacitities, condition, location, and utiliza-
tion of rolling stock, tracks, and loading and
unloading facilities; and the management, in-
vestment policies, and financial character-
istics of rail carriers, shippers, and utilities.

Physical Capacity

Future Western coal traffic may stretch the
physical capacity of the railroads. The Na-
tional Energy Transportation Study (NETS)
predicted a “, . . potential shortfall in the ca-
pacity of the Nation’s railroad system as it
now exists to move the 1990 predicted coal

1The National Coal Association (NCA) estimates that 85 to 90
percent of Western coal production is “captive” to a single car-
rier. The Association of American Railroads (AAR) claims
there is no merit in NCA’s assertion. “Such an assessment
overlooks competition among railroads, among different coal-
producing areas—served by competing railroads—and com-
petition with other sources of energy, ” according to William
H. Dempsey, president of AAR. DOE could not come to any
firm conclusions regarding possible anticompetitive effects of
railroad involvement in Western coal, although it warned of
“possible” problems if coal is leased to the Burlington North-
ern. Department of Energy, Coal Competition: Prospects for the
1980s, Draft Report (Washington, DC.: DOE, January 1981),
pp. 270-291.

2Telephone interview with Joseph Lema of the National Coal
Association, March 1981.

traffic particularly in the West.”3 congestion
was projected to occur at almost 50 Western
rail links in 1990, and a smaller number of
congested links were identified for 1985 at
lower coal traffic. The l990 capacity shortfall
assumes that Western coal shipments by rail
increase from about 97 million tons in 1975 to
625 million tons, and that no new rail invest-
ment occurs other than that already under-
way as of 1979 -1980.4 More recent Depart-
ment of Energy (DOE) coal production fore-
casts show smaller increases in Western coal
traffic, projecting that the NETS 1985 traffic
level will not be reached until nearly l990.
This would give the railroads much more
time to improve their facilities.

Several problems in the physical plant of
the Nation’s railroads have been identified
which bear on Western rail capacity. Limited
locomotive-manufacturing capacity may
prove to be one constraint because expected
locomotive requirements in 1990 for all rail
needs are “substantially in excess of current
fleet size,” according to the ICC.5 A doubling
of the current national 28,000 locomotive
fleet is estimated to be needed by l990, which
would require a 15- to 20-percent growth in
locomotive-manufacturing capacity annually,
While some excess capacity in locomotive
manufacturing is currently reported to exist,
heavy demand for locomotives may tax the
capability of this sector to respond.

The adequacy of the hopper-car fleet may
be another question mark. The Association of
American Railroads (AAR) estimates that
285,000 cars, 80 percent of the open-top hop-
per fleet, were dedicated exclusively to coal.
The fleet averaged 84.5 tons capacity and 25.5

3 U.S. Departments of Energy and Transportation, National
Energy Transportation Study: A Preliminary Report to the Presi-
dent (Washington, D. C.: DOE/DOT, July 1980), p. iii (herein-
after INETS).

4Ibid., pp. 34, 37.
5International Commerce Committee, Ex Parte No. 347 West-

ern Coal Investigation-Guidelines for Railroad Rate Structure
(Washington, D. C.: ICC, 1979).
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trips each in 1979.6 With these figures, AAR
calculated the 1979 theoretical capacity of the
coal fleet at 616 million tons, 23 percent in ex-
cess of the 500 million tons estimated to have
been originated on both major and lesser rail-
roads. However, the average coal car made 23
rather than 25 trips in 1979 (with 45 mainte-
nance days), thereby reducing calculated fleet
capacity to about 555 million tons, an excess
of 11 percent rather than 23 percent. It is dif-
ficult to determine whether the average coal
car made fewer trips than the fleet average
because of lack of demand or operational dif-
ficulties.

Unit trains haul most Western coal and
almost all Federal coal. These trains typically
consist of 100 100-ton hopper cars that shuttle
exclusively between a mine and a utility. A
growing percentage of these cars—now about
40 percent—are owned by the utilities them-
selves. The amount of rolling stock needed in
the next decade will depend on coal demand
and the time needed to complete a unit train
cycle—loading,  hauling,  unloading,  and
return. The shorter the cycle, the fewer cars
are needed, other things being equal. Cycle
time, which ranges from several days to 14
days or more,7 is a function of the efficiency
of the loading and unloading facilities, rolling
stock, roadway, and traffic control systems.
unit trains typically experience shorter cycle
times than mixed-freight trains—most Bur-
lington Northern (BN) unit trains make their
roundtrips in 4 to 7 days8—and their utiliza-
tion is generally much higher.9 The coal fleet

6AAR, “Submission to the interagency Coal Export Task
Force,” Oct. 2, 1980, p. 14.

7Data from the Association of American Railroads indicate
that the cycle time of the average coal car was about 14 days in
1979. This figure was derived by dividing 365 by 25.5, the aver-
age number of trips per year, according to AAR. See AAR,
“Submission,” p. 16. The Congressional Research Service cal-
culated a 13-day average coal car cycle several years ago, See
U.S. Senate, Committee on Energy and Natural Resources, and
Committee on Commerce, Science, and Transportation, Na-
tional Energy Transportation, Vol. I—Current Systems and
Movements (Washington, D. C,: U.S. Congress, 95th Cong., 1st
sess., 1977), p. 56.

80TA correspondence with Allan Boyce, Assistant Vice-
President of Burlington Northern, Feb. 26, 1981.

9Willard D. Weiss and Ronald Dunn, “Modern Railroad Con-
cepts for Transporting Western Coal, ” a paper presented at
Engineering Foundation Conference on Transportation of
Fuels for Utility Consumption (Henniker, N. H., 1976), p. 3.

could be stretched by future coal traffic if cur-
rent overcapacity is-taken as a sign to reduce
future car orders. If demand for another bulk
commodity, e.g., grain, were suddenly to rise,
coal cars owned by the railroads might be
quickly converted. This kind of situation en-
courages utilities to invest the $45,000/car in
buying their own hoppers.

Rail capacity did not present a problem in
1980 as the growth in coal demand slowed
and improvements were made in rolling stock
and roadways. Three years ago, a number of
Western coal shippers reported problems in
obtaining hopper cars for mine loadings de-
spite excess capacity on paper. Peabody’s Big
Sky Mine reported, for example, a shortfall
of 200,000 tons—about 9 percent of total
planned production in 1978—due to car
shortages and scheduling diff icult ies.10 A
similar situation was reported at ARCO’s
Black Thunder Mine.  Coal  car shortfal ls
forced ARCO to ship less coal than required
by its contracts. The cycle time from ARCO’s
mines to Southwest Public Services’ Barring-
ton Station plant in Amarillo, Tex., jumped
from 87.5 hours (as stipulated in its 1977 BN
contract) to 190 hours in 1978, and the utility
was forced to increase the number of unit
trains and purchase coal from other sup-
pliers. 11

The recent slower growth in demand for
Western coal has reduced the pressure on the
Western railroads. This breathing spell has
enabled the rail lines and utilities to have new
rolling stock delivered before widespread
shortages materialized. The diversification of
hopper-car ownership should also benefit
coal deliveries by creating less pressure on
the rail-owned fleet and by guaranteeing car
availability to large utility consumers. When a
railroad controls the hopper cars, it controls
their distribution and can, if it chooses, favor
some shippers. Utility ownership of hopper
cars then provides an insurance for the utility
that its coal can be shipped.

It does not appear that the reported coal
car shortages of 3 years ago had much to do

l~TA draft report on the Wyoming task force.
lllbido
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with technology, fleet capacity, or railroad
finances. Since the railroads have argued that
their capacity has always been adequate—in-
deed, in excess–the shortages that have de-
veloped may have been caused by railroad
policies regarding maintenance, traffic co-
ordination and the like, and management in-
efficiencies with respect to planning and in-
vestment. It is reasonable to assume that the
more Western coal production strains fleet
capacity in the future, the greater the role that
management policy and management effi-
ciency will play,

Two other major rail infrastructure fac-
tors—roadway variables and traffic-control
systems —determine the number of trains that
can use existing track at any one time. Carry-
ing capacity is related to track configuration,
the extent of single and double trackage, the
number of sidings, and their length and spac-
ing. Double tracks facilitate fast haulage in
both directions, Sidings on a single track
allow trains to pass in either direction. The
more sidings and the closer their spacing, the
more trains can be run on a single track. The
longer the siding, the longer the train a track
can handle. Traffic control systems deter-
mine how close trains can be operated to each
other. Automated Block Signals (ABS), a man-
ual system, is less capable than Centralized
Traffic Control (CTC), a radio and remote
control arrangement, Table 70 estimates the
number of coal unit trains that can be run on
three different track configurations with a
CTC signal system. Longer sidings that are
closer together can double the daily train traf-
fic on a single track. Double tracking has
three to five times more capacity than a single
track.

BN, which originated more than half of the
coal hauled by rail in the West, controls three
key rail corridors from the Powder River
basin:

1.

2.

3.

the line east through North Dakota into
the North-Central States;
the line east through Nebraska and Iowa;
and
portions of the line south through Col-
orado and Texas.

Table 70.—Estimated Capacity of Alternative Track
Configurations With Centralized Traffic Control

(CTC) Signal System

Average number of
coal unit trains

Configuration of rail line per daya

Single track
2½ mile sidings, 11 miles apart . . . 20-25
2½ mile sidings, 7 miles apart. . . . 30-35
5 mile sidings, 7 miles apart. . . . . . 40-45

Alternating single/double track
10 miles double and 30 miles single
track, with 2½ mile sidings . . . . . . 50-55
10 miles double and 10 miles
single track . . . . . . . . . . . . . . . . . . 60-70

Double track . . . . . . . . . . . . . . . . . . . . 70-125
a Assurnes a capacity of 10,000 tons per train.

SOURCE: Samir A. Desal and James Anderson, Rail Transportation
Requirements for Coal Movements in 1980 (Cambridge, Mass.. Input
Output Computer Services, Inc , 1976), p 2-32.

BN has been upgrading the single track
with sidings on its Nebraska line (between
Alliance and Lincoln), which had an esti-
mated capacity of 15 to 20 trains per day in
the mid-1970’s, l2 A CTC signal system with
double track and alternating single and dou-
ble tracks are being installed. The Union
Pacific (UP) appears to be better able to trans-
port Wyoming coal east because it double-
tracks and uses heavier gage rail.13 However,
the east-west UP line through southern Wyo-
ming and Nebraska does not originate coal
from the Powder River basin, which is served
exclusively by BN. UP track in Wyoming and
Nebraska is divided about equally between
CTC and ABS traffic control systems.

Financial Considerations

NETS estimated that all railroads will have
to invest $5 billion to $7 billion between 1978
and 1985 in rolling stock to have the capacity
to handle all future traffic. 14 Another  $4
billion to $5 billion will be needed to upgrade
existing track and construct new coal-trans-

12Montana Energy Advisory Council, Montana ‘S Major Ener-
gy Transportation Systems: Current Conditions and Future De-
velopments (Helena, Mont.: State of Montana, December
1976), p. 49.

13 Comment from the Wyoming task force, Wyoming Report,
VOl. 1, p. 6 3 .

14 NETS, p. 62.
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.

port lines.15 Inasmuch as most additional coal
production will occur in the West, it can be
assumed that at least half of these sums will
need to be invested there by Western rail-
roads. Recent coal traffic projections indicate
that this schedule may be stretched out, but
the investment will ultimately be necessary.

Western railroads range from highly profit-
able to below-average money makers.16 Table
71 presents company performance data for 11
railroads, assembled by Forbes, The two larg-
est Western coal carriers—Burlington North-
ern and Union Pacific—both ranked near the
top of the list in growth, but were very dif-
ferent in profitability. BN, the major Western
coal line, showed below-average profitability
measures, but UP profitability was well above
average for the railroad industry.

‘51 bid., p. 64.
16The M ilwaukee line is bankrupt. A revised reorganization

plan will be presented to a Federal District Court on Sept. 15,

1981. Shippers, States, and other railroads are negotiating the
purchase of Milwaukee track. BN and UP have acquired about
500 miles so far. Standard and Poor rated Western roads in
1979 as follows: Union Pacific (AAA), Santa Fe (AA), Denver&
Rio Grande (A), Southern Pacific (A), Burlington Northern (A),
Missouri Pacific (A-), Chicago & Northwestern (B), and Mil-
waukee (D). A number of mergers are being negotiated that
may affect coal haulage, including the Union Pacific with the
Missouri Pacific, Burlington Northern with the St. Louis-San
Francisco, and the Santa Fe and Southern Pacific.

A railroad’s ability to borrow capital or
raise it through stock sales is closely related
to its rate of return over a period of time, as
well as expectations of future growth. Many
Western railroads are subsidiaries of diver-
sified companies who must choose where
their capital should be invested. In 1977,
return on rail assets amounted to 8.6 percent
for the Denver and Rio Grande; 3.3 percent,
Burlington Northern; 5.9 percent, Santa Fe;
2.3 percent, Southern Pacific; 7.9 percen t ,
Union Pacific; 5.8 percent, Missouri Pacific.17

Yet the parent companies of these lines made
at least 10 percent on their other assets
(nonrail transport, real estate, forest, and
natural resources). Table 71 shows a similar
comparison between the rail industry and the
all-industry medians.

Table 72, which summarizes the coal busi-
ness of the major Western railroads, indicates
that the coal revenues received by the West-
ern roads were low in proportion to coal’s
share of their total freight traffic. Coal, for ex-
ample, made up 44 percent of BN’s total
freight in 1978, but accounted for only 24 per-
cent of all of BN’s freight revenues,

1 7 NET’s ,  p .  67.

Table 71 .—Railroads: Yardsticks of Management Performance

Profitability Growth

Earnings
Return on equity Return on total capital Sales per share

Latest Debt/ Latest Net
5-year 5-year 12 equity 12 5-year 5-year profit 5-year 5-year 5-year 5-year

Company average rank months ratio months rank average margin average rank average rank

Chicago & North Western . . . . . 27.1% 1 45.9% 2.2 10.2 %
Missouri Pacific . . . . . . . . . . . . . 26.7 2 21.8 1.1 10.9
Union Pacific . . . . . . . . . . . . . . . 13.3 3 15.6 0.3 10.3
Southern Railway. . . . . . . . . . . . 12.9 4 14.3 0.6 8.1
Norfolk & Western Ry . . . . . . . . 12.6 5 15.1 0.3 9.5

Santa Fe Industries . . . . . . . . . . 10.4 6 13.3 0.3 8.9
IC Industries. . . . . . . . . . . . . . . . 9.8 7 10.2 0.7 5.7
St Louis-San Fran Ry . . . . . . . 8.0 8 10.3 0.8 6.3
Burlington Northern. . . . . . . . . . 7.2 9 10.7 0.5 7.0
Southern Pacific . . . . . . . . . . . . 6.9 10 7.1 0.6 4.8
CSX . . . . . . . . . . . . . . . . . . . . . (b) (b) (b) (b)

6 6.6% 4.0% 10.8% a

1 11.2 8.0 14.2 a

2 8.9 8.6 19.5
4 7.4 10.6 10.6
3 7.4 13.6 5.9

5 7.2 9.0 13.4
7 6.1 2.7 19.4
9 5.1 5.3 9.4
8 5.2 5.5 14.9

10 4.9 5.3 8.7
(b) 6.7 9.2a

6 20.8% a 3
4 18.7 a 5
1 21.0 2
7 13.3 9

11 18.9 4

5 14.3 7
2 13.3 8
8 14.5 6
3 25.5 1

10 6.4 10
9 6 1a

11

Industry medians . . . . . . . . . . . . 11.5 13.8 0.6 8.5 6.9 6.7 10.8 14.5

All industry medians . . . . . . . . . 15.8 16.1 0.4 11.0 11.1 5.0 14.3 13.9

aFour year growth.
bNot available: not ranked.

SOURCE: Forbes, Jan. 5, 19b1, p. 92
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Table 72.—Coal Carried and Revenue Received as Percentage of
Total Freight for Western Railroads, 1978

Coal originated Total coal revenues

Coal as Coal revenue as
Tonnage percent of Coal revenues percent of all

Railroad (million tons) all freight (million dollars) freight revenue

Burlington Northern . . . . . 63.0 44 $463.7 24
Union Pacific. ... , . . . . . . 17.3 26 167.6 11
Denver & Rio Grande . . . . 13.2 69 65.7 31
Missouri Pacific . . . . . . . . 9.2 14 63.8 5
Milwaukee . . . . . . . . . . . . . 4.9 19 34.0 8
Chicago & Northwestern . 2.6 6 44.2 8

SOURCE. National Coal Association, Coal Traffic Annual, 1979 Edition (Washington, D C. NCA, 1980), p II-8

—

On the other hand, the unit costs of moving
coal are lower than costs for many other com-
modities. Western coal haulage costs are low-
ered by the extensive use of dedicated, highly
cost-effective unit trains, often owned by the
consumer rather than the carrier. Coal ship-
pers, unlike consumers of many other rail-
hauled commodities, even build and operate
their own loading and unloading facilities.
Railroads also use a betterment accounting
system, which tends to show lower earnings
than would depreciation accounting. These
factors mitigate what otherwise seems to be a
generally bleak profit picture for coal haulage
by Western carriers.

Rail-related capital can be raised in many
ways. However, the parent companies of
Western railroads may be reluctant to invest
their limited capital in new rail capacity if
nonrail investments consistently generate
greater returns. Consequently, future rail in-
vestment and capacity for Federal coal seems
to be linked more to the investment priorities
of individual railroads than to questions of
physical plant, technology, and capital avail-
ability. Although sufficient investment has
been undertaken to provide adequate capaci-
ty for current and future coal traffic over the
next few years, constraint on Western coal
production could develop by 1990 or 1995 if
the railroads decide not to make additional
capital stock investment and roadway im-
provements.

This question of capital application was
spelled out in detail by Richard Bressler,

President and Chief Executive Officer of BN
to Western utility executives, Bressler said:

One of the first things 1 did at Burlington
Northern was to look at where our invest-
ments had been made.

Here’s what I found. For many years, Bur-
lington Northern has invested more than its
cash flow,

. . . and a large part of those investments
has gone to coal–into our ability to haul coal
from the Powder River basin to you, the util-
ities. . . .

about $1 billion has been intvested in
(coal-carrying) capability so far. Our plans
call for the investment of another billion
over the next several years.

. . . Last year, the railroad made $41 mil-
lion before tax, according to our annual
report.

$41 million–that’s a before-tax rate of re-
turn of less than 4 percent on what Burling-
ton Northern recently invested in coal-haul-
ing alone. Less than 4 percent.

I can look at an array of tariffs and
figure out that relatively little of that $41 mil-
lion came from hauling coal,

. . . we at Burlington Northern will be very
careful about future investments in coal-
hauling capacity—at least until the picture is
clear.

Burlington Northern has other good in-
vestment opportunities, many solid oppor-
tunities.

. . . Burlington Northern is prepared to
continue investing in coal capacity. We are
prepared to continue our commitment, as-
suming there is a reasonable return on such
investments, (Emphasis in the original. )18

18Richard M. Bressler, “Remarks Before the Western Coal
Transportation Association” Denier, Sept. 10, 1980.
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The unclear picture of the future to which
BN’s Bressler referred involves future rail
rates, coal demand, litigation (utilities have 18
separate suits against BN related to coal-haul-
ing contracts), and slurry pipelines. If an ap-
preciable investment is made in pipelines, BN
vice-president Allan Boyce said, the railroad
will cut back its coal-related investment.19

If return is not sufficient to cover antici-
pated investment, other financing arrange-
ments—such as borrowing, shipper or cus-
tomer purchase of hopper cars, shipper con-
struction of roadway, or public subsidy,
among others—will be considered. Such ar-
rangements are an increasingly common way
of financing new railroad equipment. Rolling
stock is normally financed through either
leases (often from banks) or equipment trust
certificates, which are, in effect, mortgages.
Utilities that have long-term coal contracts
now frequently finance the hopper cars and
locomotives necessary to transport the coal.
In some cases, utilities and coal shippers are
also providing money to the railroads for im-
proving roadbeds. The Staggers Act of 1980,
which partially deregulated the railroads,
provides the legal framework for utilities to
negotiate long-term contracts with railroads.
Coal industry spokesmen believe that custom-
ers and shippers will begin to negotiate such
contracts because they introduce more
predictability into rate and supply issues.

Western railroads have made major capital
investments in recent years to meet expected
coal traffic. The higher efficiencies that this
investment has produced and the slower-
than-expected rate of growth for Western coal
has resulted in excess coal-haulage capacity
throughout the Western rail network. The
railroads have argued that the Interstate Com-
merce Commission’s (ICC) rates have not pro-
duced sufficient return to continue invest-
ment at recent levels. Excess capacity is an in-
efficient use of capital and tends to inflate rail
rates. However, if rail rates are not high
enough, additional needed investment will
not be made. Rates must cover necessary in-

190TA telephone interview with AlIan Boyce, Assistant Vice-
President of Burlington Northern, March 1981,

vestment but not excessive overcapacity.
Even though excess capacity is now a com-
mon complaint among railroad operators,
they have argued that ICC rates have not been
adequate to meet their needs. For example,
Thomas J. Lamphier, president of BN’s trans-
portation division, recently wrote:

Unit train coal traffic requires a heavy-
duty rail system in order to withstand the
continuous impacts of this heavy tonnage on
the rail and roadbed. It also requires long
sidings and automated signaling to allow for
fast movement of coal trains together with
non-coal trains, These requirements involve
enormous amounts of capital to be generated
from internal earnings and from external
sources. Unfortunately, recent ICC and
court decisions have produced an uncer-
tain pricing atmosphere to the point where
it is doubtful that the revenues permit the
recovery of full costs involved in the traf-
fic, much less recovery of the large in-
creases in costs as they arise in today’s
inflationary environment. (Emphasis add-
ed.)20

Coal-haul rates vary according to distance,
tonnage, and other factors. A representative
example is the $20.42/ton cost—$0.0127/ton
mile—of hauling Powder River basin coal
from Gillette to Smithers Lake, Tex., a dis-
tance of 1,607 miles. 21 (Eastern hauls are
shorter than Western hauls—generally be-
tween 150 and 400 miles—and costlier: the
rate for the 346-mile trip from Bluefield, W.
Va., to Norfolk,  Va. ,  is  $12.59/ton,  or
$0.0356/ton mile.) ICC has approved rate in-
creases for Western coal traffic in recent
years, 20 to 30 percent boosts being common
since the late 1970’s.

On the other hand, utilities say that the cur-
rent  t ransportat ion charges, w h i c h  c a n
amount to over 70 percent of the delivered
cost of a ton of Western coal, * are not justi-

20 Correspondence between Thomas J. Lamphier and Arthur
Ingberman of DOE, Aug. 26, 1980, included in AAR’s “Sub-
mission,” p. 23.

21 Rates included in letter from John S. Reed, Chairman and
Chief Executive Officer of the Atchison, Topeka. & Santa Fe
Railway Co. to William Dempsey, President and Chief Execu-
tive Officer of the Association of American Railroads, Aug. 19,
1980, included in the AAR’s “Submission, ” p. 20.

*See, for example, table 28 in ch. 5 of this report.
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fied by carrier costs. They argue, further, that
ever higher rail charges and unreliable serv-
ice are forcing them to develop other sources
of supply and other modes of transportation.
Assuming rail transportation costs continue
to rise, Western coal customers can be ex-
pected to consider shifting part of their pur-
chases to closer suppliers. This constitutes an
economic rationalization that may reduce the
growth of Federal coal production, or, at
least, geographically reapportion Federal pro-
duction. The ICC’s Ex Parte 347 decision on
Western rail rates in November 1980 could
result in an annual increase in Western coal

rates of from 2 to 10 percent annually.22 T h e
Staggers Rail Act of 1980, which deregulated
part of the rail industry, will have little direct
effect on Western coal haulage since ICC re-
tains regulatory authority over “market domi-
nant” commodities, of which ICC considers
Western coal to be a “classic” example,

22Telephone conversation with John Sado, ICC lawyer who
was involved in Ex Parte 347, January 1981. Sado emphasized
that the 2 to 10 percent figure was a reasonable speculation.
Ex. Parte 347 describes the railroads as a “relatively anemic”
industry . . . [whose] shortage of internally generated funds
has led to the deferment of road maintenance and the delay of
road capital . . and an increased reliance on debt and lease
obligations. ” (Ex. Parte 347, pp. 4-23).

Rail: Constraint Analysis

The major potential constraints on increas-
ing Western coal traffic, other than physical
and financial capacity, can be grouped into
two categories: socioeconomic problems and
environmental-safety problems.

In the past, railroads brought economic life
to the communit ies  through which they
passed. Today, increasing coal traffic can
create serious disruptions in Western com-
munities that are bisected by rail lines carry-
ing heavy traffic. If the line has been a heavy
carrier for many years, communities are like-
ly to have adapted or made the necessary in-
vestments to resolve delays. Where the in-
crease in traffic occurs suddenly, severe dis-
ruption and a lack of resources may combine
to create public concern. The ICC noted that:

increased unit train operations on these
[existing Western] routes may reach a level
which may disrupt transportation, land use,
and social patterns of the residents. . . . It
should be noted, however, that unit trains
will not create any new or unique im-
pacts, . . . Rather, the same railroad/commu-
nity problems that have existed in the past
may be intensified and what might have his-
torically been regarded as a slight annoyance
could potentially develop into a significant
community problem.23

23 
Ex Parte 347, p. 5-86.

Delay caused by train operation is the major
rai l-related impact whose disruptiveness
could give rise to community opposition and
become a constraint on Federal coal develop-
ment, Heavy unit-train traffic during which
dozens of 100-car trains pass through a town
for a number of hours each day can interfere
with normal business, commuting, emergen-
cy vehicles, and school schedules. Several
hundred crossings are likely to be affected by
increased Western coal traffic and a some-
what smaller number of grade separations are
likely to be needed.

Grade separations and improved signaling
systems are often prohibitively expensive for
local governments to finance. Western States
are now surveying their specific needs, NETS
discussed alternative sources of financing
new highway grade crossings, among which
are railroad financing, State funding, and
Federal funding (Highway Trust Fund, gener-
al revenues, national coal severance tax, and
a carrier tax.)24 NETS did not make a recom-
mendation on this matter but concluded:

Blocking of grade crossings may become a
significant problem both to communities and
to the movement of coal. , . . In the absence
of solutions, communities may take actions
which could affect coal traffic, Local or-

24NETS, pp. 70-71.
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dinances prohibiting blocking of crossings
more than a given amount of time per hour,
coupled with speed limits, could adversely
affect the efficiency of coal traffic. Legisla-
tion before Congress to limit the length of
unit trains would actually increase conges-
tion at grade crossings. 25

Environmental health and safety is a sec-
ond potential constraint on rail transport.
Fatalities and injuries associated with rail
haulage are significant, although OTA esti-
mated that a go-percent increase in train traf-
fic would yield a 21-percent increase in death
and injuries.26 Exposure to train noise is a
hazard whose seriousness depends on factors
such as the location of the rail lines, pop-
ulation density and topographical and archi-
tectural configurations. At 50 unit trains per
day ,  OTA es t imates ,  for  example ,  tha t

25 Ibid., p. 69,
26 Office of Technology Assessment, U.S. Congress, A Tech-

nology Assessment of Coal Slurry Pipelines (Washington, D. C.:
U.S. Government Printing Office, March 1981), p. 106.

Coal

Most Western coal

165,000 persons from Gillette to Dallas would
be exposed to noise levels exceeding the En-
vironmental Protection Agency (EPA) com-
munity noise guidelines.27 Air quality is likely
to be reduced somewhat from locomotive
emissions of carbon monoxide, hydrocar-
bons, nitrogen oxides, particulate, and other
pollutants associated with diesel-electric
engines.28 Each of these problems could be-
come a constraint on Federal coal were they
to reach serious proportions in a number of
places at about the same time,

Increased use of Western coal by Pacific
Coast States, or the marketing of Western
coal abroad, will enlarge the area affected by
rail transportation impacts, Socioeconomic,
environmental, and safety considerations
could pose particular problems for west coast
communities which already experience con-
gestion and air pollution problems.

27 
Ibid., p. 109.

28 Ibid, p. 114, and Ex Parte .347, p. 5-110.

by Wire: Capacity and Constraints

is sold to utilities who
convert it to electricity. As indicated by the
earlier discussion of table 67, 40 percent of
the Western coal sold to utilities in 1979 was
delivered to mine-mouth or nearby generat-
ing plants by conveyor, truck, etc., while 60
percent was shipped long distances, prin-
cipally by rail. Because more than 60 percent
of the electric demand supplied by Western
coal in 1979 was located at long distances
from the mines, a large part of the locally gen-
erated electricity was shipped by wire to
serve that demand. Since the cost and effi-
ciency of generating plants is the same re-
gardless of whether it is coal or coal-fired
electricity that is being shipped in bulk, a util-
ity’s decision between the two often revolves
on transportation factors, such as cost and re-
liability, and environmental impacts that may
prevent siting of new generating plants and
transmission lines in certain areas.

Electricity moves from generating plants
via high-voltage wires. Bulk power is sup-
plied through lines in excess of 230 kilovolts
(kV). * The bulk power is distributed to re-
gional power pools, which are utility-estab-
lished organizations that regulate the genera-
tion and distribution of electricity among
pool members to achieve economic efficien-
cies. 29 Once electricity is fed into the grid, the
point of origin and final destination of any
particular unit cannot be identified.30

* Utilities also transmit and distribute power. Transmission
lines are between 70 and 230 kV, and distribution lines are 69
kV and less.

29 
U . S . Senate, Committees on Energy and Natural Re-

sources; and Commerce, Science, and Transportation National
Energy Transportation, 95th Cong., 1st sess., publication No.
95-15 (1977), pp. 353-354.

30 The Federal Energy Regulatory Commission (FERC) col-
lects data on interstate shipments of bulk power from utilities
on FERC Form 412, but does not tabulate this information. The
U.S. Senate report cited above did organize these data for CY
1974 (Ibid., p. 372).
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High-voltage transmission involves losses
in transformers, reactors, and lines that nor-
mally consume about 6 percent of the power
generated at the mine-mouth.31 Transmission
losses increase with distance, and can be re-
duced by raising the voltage. Present voltages
permit efficient power transmission over
distances of several hundred miles. Longer
distances can be achieved by using higher
voltages or by “wheeling,” in which a region
imports power to supply a portion of its own
demand and passes on its own generated
surplus.

Different studies have come to different
conclusions regarding the relative cost effi-
ciencies of rail v. wire transportation. A 1975
study by the Bureau of Mines compared the
two using Powder River basin coal and con-
sumer destination at 1,000 miles southeast
from the mine. This study concluded that
unit-train haulage would be about 30 percent
less costly.32 DOE’s National Power Grid
Study found that a mine-mouth generation
plan “. . . may offer a 15-percent cost advan-
tage over the local generation plan.”33 High-
voltage transmission has a more stable cost
structure than rail haulage, which may con-
stitute its principal economic advantage in
the 1980’s. Its labor and operating costs are
minimal.

Burning coal at mine-mouth plants and
shipping by wire is an attractive option for
many utilities that own both the generating
plant and distribution system, and, thereby,
are not dependent on independent carriers. It
also attracts utilities because of the relative
ease of passing along the costs of capital in-
vestment compared with the difficulty of ne-
gotiating fuel-adjustment increases. Advan-
tages of this sort might also be viewed as po-

31 []0  E, Thf,  N o  ( iono I Pot$’f;  r (j rid St u[i~’,  \’ol. 11, Tech n ;(;U 1

StUdJr  Hepf)rts [Washington, DC.:  DOE, Septemher  1979), p.

135.
u [;, S, ~~ u r~;lll o f h! i II E;S,  D i~r  is  ion  of 1 nterfu  els St u(~ if?s,  ~’Orn -

porisorl f)f’ E;cwnomic.s f)~  Sr\f2rol Sjst(lms  for Pro\iding Coul-
f?o$(!d  ~~nf!rg}r  10 [ ~s[!rs  1,000 ~liff)s southrosterl~’  From F;ostf)rn
l~r~oming C[)ul fJif:l(ls—F’[)ur  hlodf:s  of  F;nergj  7’r(]ns[]cJrtcrtiorl
ond El(v.tricit} i’f’rsus  (;[1s ~J n d  the F;n(i [ ‘sf’ I+;nf:rg} F o r m s
(W’ashingtorl, 1).(; ,: [ 1,S, (;okernrmcrrt  Printing Office, April
1975).

~sD(3~;,  IN”O tjorl[rl P[)\t[:r (;rid  Stu[i!r.  ~’of.  l], p. 149.

tential anticompetitive, cost-increasing devel-
opments for electricity consumers.34

Large future increases in the amount of
Federal coal shipped by wire may be con-
strained by several factors. The generating
plants require large amounts of water, which
is used to cool the electricity-generating ap-
paratus. 35 An alternative is air-cooling. Scar-
city of water in the powder River basin justi-
fied the expense of constructing the first dry-
cooling tower in the United States at the Wyo-
dak Power Plant east of Gillette, Wyo.

Water use by plants may limit other eco-
nomic activity, particularly water-intensive
farming. If mine-mouth plants are planned
for cluster areas together with synthetic fuel
plants, air-quality standards could be ex-
ceeded, Constructing mine-mouth plants in
the West also presents local communities
with problems because of intense but short-
term population growth associated with the
construction work force.  These problems
have given rise to local opposition in some
cases to expansion of mine-mouth generating
facilities, 36

The transmission lines have also become
objects of controversy. Farmers and other
landowners have objected to losing right-of-
way land (15 to 20 acres are required per mile
of transmission line). A direct-current line
from a North Dakota lignite mine to Minne-
sota’s Twin Cities was protested by farmers
trying to keep the line off their property.37

Farm opposition is understandable since
radial-spray irrigation systems cannot be
used in fields under transmission lines. 3 8

underground burial of these lines can double

— .
34 DO)j, COO] compet i t ion ,  Supra note 1.
35Jy~:TS pp. 8 0 - 8 1 .  water-(;ool~~  Stea fll-g[?ll[;  l’iit  i rl g ~)lil  Ilt  S IW-

quire  7 to 8 tons of water per ton of coal, compare(l  iiith 1 ton
of water for slurrj’  pipelines and negl ig ihle a moo nts for ra i]
haulage.

3EN[ i(; htlt; ] P;i rfi t, I.(l S t s[on~  u t Ftosebu~i  [;reek: ‘‘(~OO f, P() It’f!r,

onrl Prople” [New York: E. P. Dutton,  1980).
37~:~ rry NI,  Casper  and Pau 1 D .  [f’ellstone, PO Lt’f’l’linf’:  ‘l’} If’

F’irst Ho~Lle  of Am[}rico  Enwg~r 11’or  (Amherst, hlass.:  1 J ni~rer-
sity of Nlassa(:husetts  Press, 1981).

~a~l i[; h a(:) j. ~11] rph ~,, S u s a n n e  N! aeder, and J a rnes 1. ~f (: 1 n-

tirw, 11’~)rthf~rn (;rcat  Ploins Cool: Conflicts ond ()[)tions  in Dwi-
slon Nloking ( NI inneapolis,  Nf i n n.: Upper  h! idwest  Council,
1 9 7 6 ) ,  pp. fj-22.
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to sextuple the costs. 39 Citizens have also
questioned the environmental safety of the
electr ic  and magnetic  f ields surrounding
high-voltage lines. Problems associated with
corona, noise, spark discharge and ozone
have been identified. The long-term biological
and health implications of high-voltage trans-

39 Montana Department of Natural Resources and conserva-
tion, Draft Environmental Impact Statement on Colstrip Gener-
ating Units 3 and 4, 500 Kilovolt Transmission Lines, and Asso-
ciated Facilities, Vol. 4, “Transmission Lines” (Helena, Mont.:
State of Montana, 1974), p. 37.

mission lines are not known at this time.
However, citizen opposition has made it in-
creasingly difficult for utilities to obtain
Western rights-of-way. Construction of a
765-kV system as suggested in figure 38 to
handle mine-mouth power could give rise to
substantial opposition.

For all these reasons, some industry repre-
sentatives and environmentalists have urged
that it is preferable to site combustion facil-
ities near to the markets for their electricity.

SOURCE: National Power Grid Study, p. 133
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Truck Haulage: Capacity and Constraints

Trucks hauled almost 33 million tons of
Western coal in 1979, 30 million of which
utilities consumed. This represented about 15
percent of all Western coal production as well
as 15 percent of utility-consumed Western
coal,

Coal is trucked to consumers both on and
off the public highways. Highway vehicles
carry 15 to 30 tons (occasionally more) while
off-road trucks can handle up to 150 tons.
Trucks are more flexible than other coal-
transportation modes. They are a cost-effi-
cient mode for short distances and small
quantities of coal, the economical distance
varying according to local conditions. One
company looking at transportation systems
for 5 million tons per year of Texas lignite
concluded that truck haulage was limited to a
maximum of 10 miles and that truck-rail haul-
age was cost effective for longer distances.40

Truck haulage is a simple and familiar tech-
nology whose application is generally deter-

400TA correspondence with 13. C. Bradley, President of
Chaco Energy Co., February 1981.

mined by economic factors, weight limita-
tions on local roads, proximity of mine to
consumer, and the like. The physical capacity
of truckers to move Federal coal does not ap-
pear to represent any constraint on future
production.

Truck haulage of coal presents a range of
environmental, safety, and socioeconomic
problems, particularly where trucks regularly
pass through population centers. Noise, dust,
and pollution are common causes of citizen
complaint. Highway damage is frequently ex-
tensive from large coal trucks. More than
other coal-transport technologies, trucks are
local—the technology itself is familiar and
simple; the drivers are local residents who
often own or lease the trucks; the impacts are
readily seen and understood; and effect is
easily related to cause, For such reasons,
citizen opposition to extensive truck haulage
in a given community may emerge more
quickly than opposition to other transporta-
tion modes. Even if citizen complaints were
numerous, a constraint on Federal produc-
tion is unlikely to result because most new
Federal coal will move by rail or wire.

Waterway-Barge: Capacity and Constraints

Almost 8 million tons of Western coal trav-
eled by river in 1979 and another 5% million
tons were shipped on the Great Lakes, Almost
all of this tonnage was shipped to electric
utilities, and all of it originated by rail, Over
half of this coal went to two States, Ohio and
Michigan.

The inland waterway system has been con-
structed and maintained by public authority,
the Federal Government, with one exception,
Locks are operated by the U.S. Army Corps of
Engineers. Lock size is the principal determi-
nant of the extent of river and lake traffic, The
main access points for Western coal are: Su-
perior, Wis., on Lake Superior; Sioux City,
Iowa, on the Missouri River; and in the St,

Louis area on the Mississippi. The Sioux City
connection is closest to the Western coal-
fields.

Barge haulage is a very inexpensive way of
moving bulk commodities. Barge service cost
averages 6,86 mills/ton-mile compared with
26 mills for rail.41 The Reagan administration
has proposed to increase the fuel tax for
bargelines to 30 cents/gal in 1983, which the
administration estimates would add less than
4 mills/ton-mile to the operating cost of the

41 Telephone conversation ~v ith IVei ] SC h u stcr, Vice-p rcsid en t
of the A rnerican  Waterways Operators, I nc,, januar~’  19 8 1 .
Schuster stressed that these cost estimates were  for a~’erage
revenue for all commodities, and that the costs for coal would
be less for both harge  and rail, Cost data were for 1979.
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barge companies. This would represent a
58-percent increase in average barge service
cost, “Four mills per ton-mile is a phenom-
enal jump, an awfully significant increase,
when you’re talking six to eight mills to move
coal,” Anthony Kucera, director of the Amer-
ican Waterway Operators Association, said.
“The  impac t  would  be  inc red ib le . ”42 A
management consultant  recalculated the
Reagan proposal for an industry newsletter
and found that the fuel tax increase would in-
crease expenses by 5 to 8 mills.43

Problems have been noted with the capaci-
ty of several locks on the Mississippi-Ohio
River systems, which exceed or are close to

42 Northern Coal, Mar. 11, 1981.
43 Ibid.

exceeding design capacity.44 NETS found fu-
ture congestion to be likely at Dam 26 at
Alton, Ill., and the Gallipolis Lock on the Ohio
River unless new facilities are built.45 The ex-
tent of any future constraint depends less on
the extent of Western coal movement by
barge and more on how much additional
barge service is required of other commodi-
ties, notably oil products.

44 The ICC states that “a waterway reaches capacity when the
average delay time at a lock exceeds 150 minutes, ” ICC, Ex.
Parte 347, p. 4-27 referencing U.S. Department of the Interior,
1979, Federal Coal Management Program, Final Environmental
Statement, Vols. I and 2 (Washington, D. C.: Bureau of Land
Management, 1979). The problem locks include: Locks 50-53
on the Ohio River; Gallipolis Lock on the Ohio; Locks 26 and
27 on the Upper Mississippi; all locks on the Illinois River;
Lock No. 3 on the Monongahela River; and the Winfield Lock
on the Kanawha River. The ICC says these locks require “long-
term structural solutions through the modification or replace-
ment of existing locks” (p. 4-27).

45 NETS, p. 74.

Coal Slurry Pipelines: Capacity and Constraints

Coal slurry pipelines have not played a
significant role in coal transportation. Only
one pipeline is currently operating: the Black
Mesa line between Kayenta, Ariz., and south-
ern Nevada that has a 4.8-million-tons-per-
year capacity and covers 273 miles. This pipe-
line handled about 0.6 percent of the coal
mined in the United States in 1980.

A number of slurry pipelines have been
planned or proposed (fig, 39). Nearest to con-
struction is the Energy Transportation Sys-
tems Inc. (ETSI) line that would ship Powder
River basin coal to Oklahoma, Louisiana, and
Arkansas. It would have a capacity of 25 mil-
lion tons per year. A recent DOE contractor’s
report forecast that 70 million to 126 million
tons of coal could be pipelined in 1990, which
would amount to between 5 and 9 percent of
all coal transported.46 This report concluded
that several pipelines were most viable, in-
cluding Arizona to Nevada; Wyoming to Illi-
nois; Wyoming to Texas; Wyoming to Arkan-
sas, Oklahoma, and Louisiana. OTA’s inves-

q~ICF, The Potential  Energy and Economic Impacts  oj’ coal
S1urry Pipelines, Draft Final  Report (Washington, D. C.: ICF, De-
cember 1979), pp. 1-2.

tigation reported that coal slurry pipelines
66 do represent under some specific cir-. . .
cumstances the least costly available means
for transporting coal measured in economic
terms.”47 On the other hand, the construction
of a number of Western pipelines would di-
rectly affect the investment and capacity deci-
sions of competing railroads. Coal slurry
pipelines involve much more complex engi-
neering than gas or oil pipelines and they are
not without environmental and social costs of
their own.48 This report also concluded:

, . . the introduction of coal slurry pipelines
is not likely to affect materially the rate of
coal resource development and use on a na-
tional scale. It may, however, affect the
regional pattern of coal mining and distribu-
tion in such a way as to expand the use of

WOTA,  Coal Slurry  pipelines, Summary (Washington, D. C.:
U.S. Government Printing Office, September 1980), p. 8. This
summary updates an earlier report, A Technology Assessment
of Coal Slurry PipeJines (Washington, D. C.: U,S. Government
Printing Office, March 1978).  The array of legal, economic and
environment issues involved in the slurry pipeline debate are
discussed in full in OTA’S 1978 Assessment and in the 1980 up-
date.

qaAn  extensive  discussion of these tradeoffs is found i n

OTA’s assessment, Coal Slurry Pipelines, chs. V and VI.
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Figure 39.—Coal Slurry Pipeline Systems

A

Proposed pipelines . . . . . . . . . . . . ● . ,.,. .,... ● *..

Principal
company

Plpeline a affiliation

A. Existing
1. Black Mesa pipeline (to present) Consolidation Coal Co.
2. Ohio pipeline (1957-1963)

B. Planned or proposed
3.

4.

5.

6.

7.

8.

9.

10.

Allen-Warner Valley Energy System Nevada Power Co.
(Alton pipeline) (1983-19843)
Energy Transportation Systems
Incorporated (ETSI pipeline) (1983)
Continental Resources (Florida Florida Power Co.
pipeline) (1985-1986)
Northwest Integrated Coal Energy
System (Gulf Interstate Snake River
pipeline)
Pacific Bulk Commodity Transporta- Boeing Corp.
tion System pipeline
San Marco pipeline (1983)

Texas Eastern (Wytex pipeline)
(1985)
Vepco pipeline Virginia Electric Power Co.

Total b

●

● Miami

Capacity
potential

Capacity to export
Distance (million (million

Origin Destination (miles) tons/year) tons/year)

Kayenta, Arizona Southern Nevada 273 4.8 None
Cadiz, Ohio Cleveland, Ohio 108 1.3 None

Utah/Arizona Nevada 183-256 11.8 None

Powder River Oklahoma/Louisiana 1,378 25 0.5
basin/Wyoming Arkansas

Southern Illinois/West Georgia/Florida 600 – 40-50 10
Virginia/Kentucky 1,500
Powder River basin Oregon 1,100 25 0.5
Wyoming

Emery, Utah Oxnard, Cal if. 645 10 10

Colorado/ Houston, Tex. 900- 15 None
New Mexico 1,100
Gillette, Wyo. Houston, Tex. 1,260 25 0.5

Southwest Virginia Tidewater, Va. 300 5-1o None

161-176 20-35

a Target operating date, when available, In parenthesis.
b Excluded the closed Ohio Pipeline

SOURCE: Data furnished by Coal Slurry Transport Association, May 1980, and National Coal Association, 1978
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western coal to greater distances from its
area of origin.49

The degree to to which pipelines affect rail
traffic depends on whether pipeline operators
win passage of eminent-domain legislation
and on the level of rail rates. As rail rates in-
crease, the economic attractiveness of pipe-
lines increases as well. If Federal pipeline
legislation is enacted, pipeline operators will
enjoy a regulatory advantage over railroads.
The pipeline industry argues that the absence
of Federal eminent-domain legislation is a
significant constraint on pipeline construc-
tion. Such legislation would make construc-
tion easier and accelerate the construction of
pipelines, but it does not appear to be essen-

49)T A, Coal Slurry pipelines, Summary, p. 9, September
1980.

tial to the construction of any individual
pipeline.

The principal environmental constraint on
pipeline construction has to do with water.
For any particular pipeline, water availability
may not be a problem. However, when water
demand for all possible new energy facilities
in a western basin, including mine-mouth
plants, synthetic-fuel facilities, and pipelines
are totaled, water availability can become an
important constraint on pipeline construc-
tion. Moreover, Montana and Colorado pro-
hibit export of local water, and Wyoming re-
quires legislative approval before export can
occur. Assuming that the legal and environ-
mental water issues are resolved, the only
likely constraint on pipeline development
arising from the operation of the lines would
be citizen objection to spillage from breaks.
Federal and State environmental regulations
may be violated in such accidents.

Port Facilities: Capacity and Constraints

Very little Western coal is being exported
to Asia. If Asian exports are to increase, im-
proved port facilities are required. Domestic
port facilities at Los Angeles, Long Beach,
and Stockton, Calif., are currently capable of
loading only several million tons per year.
plans for expansion of these port facilities
have been announced. The volume of coal
that could be transferred through these ports
may be constrained by area rail system capac-
ity. The port at Vancouver, British Columbia,

now has a capacity of 15 million tons per
year, and could handle some Western coal.
Seattle plans to expand its coal export facil-
ities to 40 million tons per year by 1990, if ex-
port sales warrant such an investment. Other
Western ports may also invest in expansion if
the coal export market grows.50

50 see Office of Technology Assessment, Coal Exports and
Port Development, OTA-TM-O-8 (Washington, D. C.: U.S. Gov-
ernment Printing Office, April 1981).

Comments on Regional and State
Transportation Factors

Powder River Basin 72 million tons of this came from mines con-
taining Federal leases. About 160 million tons

The Powder River basin is likely to supply are contracted for 1990 from Federal mines
an increasing percentage of Federal coal. In alone (see ch. 7). Almost all of this coal will be
1979, the Montana-Wyoming Powder River consumed by utilities. Unless coal slurry
basin produced about 80 million tons of coal; pipelines are built, more than 90 percent of
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Federal coal will be hauled by rail, If the three
pipeline projects mentioned in figure 39 are
completed by 1990, they would transport 75
million tons per year.

Texas and Iowa will be two principal con-
sumers of Federal coal from the Powder River
basin in 1990. Other States that have con-
tracted for large amounts of Powder River
basin coal include Montana, Minnesota, Col-
orado, Wisconsin, Michigan, Indiana, Ohio,
Oklahoma, Wyoming, and Kansas.

A rough idea of the rail traffic these con-
tracted tonnages represent can be calculated
on the assumption that it requires one set of
100 cars making 100 trips to transport 1 mil-
lion tons. Powder River basin contracted out-
put from mines including Federal leases will
require 16,000 unit-train trips. Traffic past
any given point is doubled to take into ac-
count the returning trains.

Assuming that the average coal car makes
46 trips annually (7-day cycle time plus 45
days maintenance), this tonnage would re-
quire 348 unit trains with at least 34,800 hop-
per cars. The time that a particular communi-
ty is disturbed by train traffic depends on the
amount of traffic, time of day, and train
speed. A town through which 25 loaded and
25 return trains pass daily will be disturbed
from 1 to 5 hours depending on train speed. *
It should be recalled that other traffic (some
non-Federal coal but principally noncoal
commodities) will also be using this rail sys-
tem, thereby increasing the traffic.

BN, which serves the powder River basin,
will have to expand its capacity if it is to han-
dle 1990 coal traffic. Although most Federal
leases lie within 15 miles of existing rail lines,
roadway limits down the line from the point
of origin may present bottlenecks in the fu-
ture.51 Obtaining sufficient rolling stock is

*This would represent an annual tonnage of 91.25 million
tons. Towns on the BN’s track in Wyoming, Colorado, Nebras-
ka, and Iowa can expect this level of traffic. Towns south of
Gillette may have more trains passing through on a daily basis,
depending on Basin output.

51 NETS, p, 33 ff. and fig. 3-2. NETS identified 67 congested
rail links in the coal transportation network nationally. About
three dozen of these bottlenecks were identified in the West
along transport routes for Powder River basin coal. (NETS, fig.

less of a problem than upgrading and con-
structing adequate roadway. As was noted
previously, likely bottlenecks have been pin-
pointed on rail lines running east from the
basin through Nebraska and Iowa to Missouri
and south through Colorado and Texas. Traf-
fic through the southerly corridor could be
eased by operation of two proposed 25-mil-
lion-ton-per-year pipelines: the Texas Eastern
(Wytex) line from Gillette to Houston; and the
ETSI line from the basin through Oklahoma,
Louisiana, and Arkansas. The Wyoming State
Legislature passed a bill in 1974 specifically
authorizing export of water through the ETSI
line. This line has obtained the necessary
rights-of-way, air-quality permits, and EIS
clearance. It could become operational in the
mid-1980’s. Unresolved legislative and water-
resource issues have impeded rapid develop-
ment of slurry pipelines originating in the
basin. The lack of eminent-domain legislation
and a recent decision by the Governor of
Wyoming that pipelines should be developed
only if they use nonwater technologies are
significant constraints.

Managing the transportation of 1990 coal
production from the basin will require co-
operation among Western railroads. The BN
and Chicago Northwestern (CNW) recently
constructed a line from Gillette to Douglas,
Wyo., which greatly improves the basin’s
coal-export capacity. But CNW’s coal haulage
also depends on use of UP track that runs
east-west through southern Wyoming. BN has
refused to share a connecting line with CNW,
which prevents that carrier from hauling coal
east on the UP track. CNW has proposed to
build its own connecting track, but has en-
countered strong opposition from local resi-
d e n t s .52 CNW, however ,  expresses  con-

3-2). However, NETS used 1975 data that did not take into ac-
count post-l975 rail investment beyond what was underway in
that year. BN and other major Western rail haulers have sig-
nificantly upgraded their mainlines since 1975 to meet heavier
current traffic. The BN, for example, originated less than 19
million tons of coal in 197o compared with 80 million tons in
1980 and 100 million tons forecast for 1981, according to BN
president Richard Bressler,

52 Powder River Basin Resource Council, “WYOBRASKA
Keeps Up the Pressure,” Powder River Breaks, September
1981.
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fidence that it will be able to realize its plans
to haul approximately 45 million tons per
year from the Powder River basin in 1990.53

Other Wyoming Regions

Wyoming will also produce coal from the
Hanna, Rock Springs, and Kemmerer fields
in southern Wyoming, At the present time, all
of the coal produced in this region comes
from Federal mines—23 million tons of pro-
duction in 1979, Coal production from this
region will increase during the 1980’s. The
UP serves these coalfields. The UP seems able
to haul expected tonnage without difficulty
from this area. Because there are more com-
munities in southern Wyoming than in and
around the Powder River basin and because
UP carries other commodities, some commu-
nities may be adversely affected despite the
comparatively modest coal traffic increases.

Fort Union Region of
North Dakota and Montana

It is not cost effective to transport lignite
far from the mining site. Lignite has the low-
est energy value and highest moisture content
of the domestically mined coals, These fac-
tors force utilities to burn lignite close to the
mine site. All of the powerplants currently
under construct ion or  planned in North
Dakota will burn coal at the mine site.

Only one operating powerplant–the Big
Stone facility—consumed more than 1 million
tons of lignite annually from mines situated
more than 100 railroad miles away, This
South Dakota plant designed and built special
covered hopper cars for hauling lignite from
Knife River Coal Co. ’s Gascoyne Mine 350
miles away. The Milwaukee Road (Chicago,
Milwaukee, St. Paul, and Pacific Railroad)
owns and operates this 350-mile track over
which two unit-trains pass daily, The Mil-
waukee’s bankruptcy may result in cutbacks

53 Remarks of’ Douglas A. C hristensen, Vice president for
Marketing of C&NW Transportation Co., at the Coal Outlook
Conference Charting the Future of Western Coal, June 8-9,
1981.

in service. The Milwaukee Road Trustee re-
quested a new freight rate, which would in-
crease the transport costs of lignite by 65 per-
cent. The partners at the Big Stone plant re-
jected this because the trustee was unwilling
to provide guarantees that any portion of the
new rate would be used to maintain the road-
bed between the mine and the powerplants.
North and South Dakota have been spending
Railroad Recovery Act funds to maintain this
track, which is considered to be in worse
shape than any other stretch in the Mil-
waukee system. Milwaukee applied to its
bankruptcy court and to the ICC in May 1981
for permission to abandon this tract. The ICC
will make a recommendation to the court on
September 15, at which time a final decision
will be made.

While Gascoyne production has not been
constrained by transportation factors up to
now, Knife River’s New Liepzig project has
been delayed indefinitely by BN’s unwill-
ingness to invest $20 million to $24 million to
upgrade the track that would carry about 2
million tons per year to a powerplant in Man-
dan, N. Dak. Knife River wants to prorate the
upgrading costs between itself and BN (which
owns extensive mineral rights along this line),
but BN contends that Knife River should
finance all the costs. BN stands to gain little
from this investment because the expected
traffic volume is so small. On the other hand,
Knife River has no other way to move coal
from this site.

Colorado

Transportation factors play a major role in
determining the market potential of Colorado
coals. Transportation costs are an important
variable because Colorado coal from under-
ground mines must compete with cheaper
surface-mined coal from Wyoming and New
Mexico. Moreover, Colorado coal must be
shipped over the Rocky Mountains to reach
Midwest and South-Central markets, Mine
operators in the Green River region, the
State’s largest producing area, complain that
rapidly escalating rail rates are destroying
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their competitiveness. The Denver & Rio
Grande Western (D&RGW), which serves
western Colorado, argues that its rates are
fair considering the high costs of upkeep
under difficult conditions, such as the Mofatt
Tunnel that leads to Denver and easterly
markets. Higher rates also reflect the cost of
new sidings and the installation of CTCS, the
railroad says. The D& RGW’s continued abili-
ty to move projected expanded coal output
from western Colorado to the front range is
open to question despite the railroad’s
assurances.  The Green River-Ham’s Fork
environmental impact statement (EIS) found
that with 20 million tons of new annual pro-
duction from new lease sales, about 75 per-
cent of D& RGW’s capacity would be used.
One alternative that has been suggested by
local governments and mine operators to ex-
pand coal transportation capacity in north-
west Colorado is construction of an extension
of the UP line from Rawlins, Wyo., to Craig,
Colo.  No such extension of the UP into
D& RGW’s service area has actually been pro-
posed.

Other rail capacity questions are apparent.
Until the Tongue Mesa Field and the San
Juan coalfield around Durango are served by
rail, it is unlikely that significant develop-
ment will occur there. The Federal leases in
the Coalmont Field of the North Park region
probably cannot be developed until the aban-
doned UP line from Walden to Hebron is sub-
stantially upgraded. This line has sharp turn-
ing radii and steep grades. These improve-
ments will probably not be made unless
enough coal can be shipped from the area
under long-term contracts to offset the costs.

Several coal mines in the Green River re-
gion truck their coal to railheads at distances
ranging from 2 to 30 miles. This has created
additional expense for the mine operators
and road damage to certain highways. Con-
veyors and rail spurs are being evaluated by
some companies to reduce truck use. One
coal slurry line originating in Colorado has
been discussed—the San Marco line from
Walsenburg to Houston, Tex. However, the
Colorado legislature has barred exportation

of the State’s water. This policy coupled with
other demands on local  water resources
makes this pipeline an unlikely prospect
without Federal enabling legislation or legal
resolution of water-rights issues,

New Mexico

The OTA New Mexico task force estimated
that total coal production in the State could
increase from 14,6 million tons in 1979 to as
much as 72 million tons by 1990 under favor-
able conditions. Of this number, about 55
million tons would be exported, mostly to
utilities in California and Texas. Although
New Mexico has traditionally exported more
than half its in-State produced electricity to
out-of-State customers, the emphasis over the
next decade is likely to be shipping coal by
rail.

The construction of the Star Lake Railroad
in west-central New Mexico is a major factor
in this increased production. This line would
connect the Star Lake-Bisti area of the San
Juan basin, which contains one of the largest
untapped strippable coal deposits in the
Western United States, with the Santa Fe
main line at Prewitt, N. Mex. Five large
undeveloped leases and 28 outstanding pref-
erence right lease applications (PRLAs) are
found in this area, as well as large reserves of
fee, State, and Indian coal. The 114-mile Star
Lake line could carry almost 17 million tons
per year by 1990, and, if fully developed, this
area would be able to mine as much as 75 mil-
lion tons per year. Production of about 8 mil-
lion tons of coal from Federal leases in 1990
hinges on construction of this railroad, as
does an additional 18 million tons from mines
on land covered by PRLAs. Construction of
the Star Lake Railroad has been delayed
because of difficulties in obtaining all the
necessary rights-of-way. However, progress
has been made; a right-of-way over public
lands has been approved. Several questions
involving rights-of-way over public lands and
individual Indian allotment lands remain to
be resolved. About three miles of tribal trust
lands and 25 miles of allotment lands are in-
volved. It is expected that all necessary rights-
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of-way will be obtained. Construction would
begin within a few years after the right-of-
way issues are settled and would be com-
pleted within 2 years, according the the Santa
Fe’s estimates.

Other transportation issues are relevant to
other coal development in New Mexico. Mine
construction on several Federal lease blocks
will require upgrading of local roads. A
230-kV transmission line would have to be
constructed to link the proposed New Mexico
Generating Station near Bisti with the ex-
i s t ing  e l ec t r i ca l  g r id  209  mi le s  to  the
southeast. Another proposed rail connection
from mines on the Navajo reservation to the
east-west trunk line at Gallup is also under
considerat ion. T h e  c a r r i e r — t h e  S a n t a
Fe—has acquired right of way to 22 miles and
the remainder is under discussion. This line
would carry between 4 million and 25 million
tons per year if completed.

Utah

Most Federal leases in central Utah are
located near existing road and rail transporta-
tion systems which appear to be adequate to
handle future production. In this area, coal
would be moved by truck, rail, or conveyor to
the powerplant or railhead. Improvements
and repairs to existing systems are underway.
Some mines currently have to truck coal 60
miles to rail connections, but this does not
seem to have been a constraining factor in
mine development, This truck haul would be
reduced when the planned Castle Valley Rail-
road extension is constructed.

Southern Utah, on the other hand, does not
have a well-developed transportation system
serving potential coal mining areas. Two coal
slurry pipelines 180 miles long would connect
the Alton Mine to the proposed Allen Warner
Valley Power Project. The slurry plan con-

flicts with Utah law restricting transfer of
water out of State, The Kaiparowits Plateau
Field is not currently served by rail or major
roads. Coal development there depends on
construction of a rail or slurry line to move
coal to market, A minimum of 30 million tons
of annual production is required to offset the
cost of building a rail line from the plateau.
Such a rail line has been under study, but no
date has been proposed for its construction.

Oklahoma

Oklahoma’s coal production, currently at
about 5 million tons per year, is not projected
to increase substantially over the next decade.
Utilities in Oklahoma buy coal from other
States, principally Wyoming, because of its
low-sulfur content. Oklahoma’s high-sulfur
steam coal is exported to generating plants in
other States that have less restrictive air
pollution requirements. Oklahoma’s metal-
lurgical coal markets depend on demand
rather than supply-side or transportation fac-
tors. Much of Oklahoma’s current production
is trucked to rail and barge centers through-
out the region. County roads and bridges ad-
jacent to Federal coal properties are typically
in poor condition and some cannot accommo-
date heavy commercial traffic. Coal industry
spokesmen have expressed a willingness to
build new roads or repair existing ones. Rail
lines to major rail and barge connections are
ill-suited to transport large quantities of coal
efficiently, but should prove sufficient to han-
dle expected output with some upgrading.
One Oklahoma coal operator has stated that
the “only way that is economically feasible (to
export Oklahoma coal) is by barge; the rail
rate is simply too high.”54

54 
OTA correspondence with J. F. Porter, III, Vice-president

of Garland Coal & Mining Co., February 1981.


