The sheortcomings of the present system lie in the failure of
the various legislatures to supply the "equivalent economic values'

which the state engineer can use in judging appropriation applications,

8. Groundwater . : .

‘While groundwater has been heralded by scme as a2 great source

of water for energy development, others have warned of the havoc that

. -

could result from an unstructufed, hzphazard use of this resource.

In his well-respected 1942 water law treatise, Wells Hutchins,

pointed out thatl‘...cgmplete coordination of surface and ground waters,.,.

remains a most difficult (problem) owing to the invisibility of sub-~
terranean waters and the mass of data required Lo prove satisfactoril&

their origin, guantity, and movements.'' 2%

Groundwater hydrology, replete with misinformation, misunder-
standings, and mysticism, ., ,has always been a favorite refuge for
quacks and pseudoscientists...(and) practitioners of the willow branch

"127  Nevertheless, strict attention to the

or the brass welding rod.
quantity and quality of underground water, especially in its interrela-
tionship with surface water flows, is called for by two national study

commissions, *8:1%8

Ag long as there were suffjcient supplicslof’surface waler,
thelgroundwate; issue was not an important one, Accordingly, Western
water law devalobed for the allocation of surface streams almost to the
exclusion of consideratiocn of_groundwater disputes. The occasional
grnundwate; controversy was haﬁdled with a sepé;ate set of rules taken
from the comnon law. The general common law rule, inherited from England,
provided-ﬁhat waters beneath the land are praperty of the landownér who
Imay withdraw them irrespective of the effeet on cthers. Because this

produced a harsh result on neighboring property, two modified doctrines

872
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arose; the 'reasonable use rule stated that any use is subject to the
similar rights of others who would be negatively affected by an uareas-
onable withdrawal; an extension of this rule became the 'Correlative
rights doectrine," which gave co-extensive and co-equal rights to adjoin-
ing landowners. The Western appropriation doctrine for surface waters
was, in some cases, applied lo groundwater givinhg fhe first person to

put the water to beneficial use the senior right,

As water became more and more scarce in certain places in the
West, the inadequacy of this treatment of groundwater resources was made
clear, The initial corrective step was to draw distinctions between
undergroﬁnd waters tributary to natural streaﬁs and those enclqsed in
impervious basins. The former were the first to be reexamined because
wells that rcmoved water from tributary groundwater, by definition, af-
fected surface rights in the stream toward which the groundwater was
moving, Hydrologically speaking, such tributary groundwater is a part

Q

of the stream it feed_s.13 Wyoming's groundwater law recognizes this,

as follows:
A i
...where undercround waters and the waters of surface
streams are so interconneected as to constitute in fact
one source of supply, priorities of rights to the use
of all such interconnected waters shall be correlated

and such single schedule of priorities shall relate to

the whole common water supply.,.,. =%

Colorado law makes the important distinction between tributary and non-
tributary groundwater and applies the surface water appropriation rules
to tributary water, Nnntributéry water is catalogued in designaled

groundwater basins for administration by a special commission. 2 4
permit from this commission is necessary before a well may be drilled

in a designated groundwater basin, The commission must deny the permit

1f there are no unappropriazted waters in the basin, or if the proposed |

673 .



appropriation would unreasonably impair existing water rights from the

source or would ereate unreasonable water waste,'®?

Wyoming law designates certain groundwater areas as "control

areas where any of the following circumstances exist::3%

® The use of undergyound water is approaching z use equal
to the current recharge rate,

¢ Groundwater levels are declining or have declined
excessgively,

& Conflicts between users are occurring or are
foreseeable,

® The waste of water is oc¢curring or may occur.

¢ Other conditions exist or may arise that require
regulation for the proteection of the public
interest.

If there is an inadequacy of water in the designated control area, the
state engineer may close the area to further appropriation, apportion

a measured amount among the appropriators, shut down, or reduce with-~
drawals by junior appropriators, specify 2 system of rotation of use,
and for future permits--if any ére granted--he may institute well spac-

ing requirements.t3®

Montana simply includes groundwater in the statutes that alle-

136

vate surface streams, However, there is administrative power pro-

vided for regulating the construction, use, and sealing of wells to pre-

vent the waste, contamination, or pollution of groundwater.la?

A critical factor in the husbandry of groundwater resources 1is
the "recharge rate''--the rate at. which an underground basin replenishes
itself after a given amount of water is withdrawn, In a truly impervious
basin, the recharge rate may be zero, When one withdraws water in this
situation, one is said tblbe "mining" the water resource. Like minerals,

once it's gone, it's gone, The term "mining" is also applied to re-

chargeable basins where the rate of withdrawal is greater than the

.
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n

recharge rate. In this case, the water table lowers, allowing adjoining

waters--which may be contaminated--to flow into the underground basin,

Demand placed on groundwater resources by energy companics has
created political tensions in mineral rich areas. In a move still draw-
ing hostile fire, Wyomlng passed legislation providing up to 20 000
acre—-ft of groundwater fnr use by Energy TranSportatlon Systems, Inc.,
(ETSI).*lSB ETSI proposes to use the water for a coal slurry pipeline
to carry Wyoming coal over 1,000 miles to power genherating stations in
Arkansas, The weter is to come from the Madison limestone formation
underlying northeastern Wyoming (and western South Dakota), brought up
by wells drilled to a depth of 3,500 to 4,500 ft. According to the U.s.
Geologicul Survey, the formation contains from 500.million to 1 billion
acre-ft of water with an annual recharge rate of 100,000 acre-it. Those
legislators who voted for the measure approving the use of the water
were apparently swayed by the cited recharge rate and by the claim that
the water was highly saline and therefore of litile use for other pur-
poses. Both of these fazctors are now coming under attack, The recharge
rate is under continuing study by the S'l:ate,'r and some Madison formation
water brought up near Gillette, Wyoming; has proved to be of higher, qual-
ity than that under present use for municipal purposes.139 The matter
at this point is unresolved, but the situation is illustrative of the
problems faced by all the parties concerned. As a final note, because
the Madison water table (which also undérlies South Dakota).may bhe
delrimentally lowered, South Dakota is contemplating a suit against

Wyoming in the United States Supreme Court to halt the proposed action,*®

*The legislation makes this partieular use subject to the approval of
the state engineer.

tSee, for example, "Underground Water Supply in the Madison Limestone,”
Wyoming State Engineer’'s Office, Cheyenne, Wyoming, December (1574},
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9. State Action Generally

The péwer of the states to control the waters flowing through
or undérlying their lands, vis-a-vis federal power, is discussed at
length in another section. However, it is worth observing at this point
that the states want as much control as they can get (preferably com-
plete contfql), and, also, that they will use it. 1In 1974, the Montana
legiglature passed a sweeping three-year moratorium on further water

development in the Yellowstone River Basin. The legislature's statement

. . ¥ 141
of poliecy behind the action is as follows:

The legislature, noting that appropriations have been
claimed, that applicatiohs have been filed for, and

. that there is further widespread interest in making
substantial appropriations of water in the Yellow~
stone River Basin, finds that these appropriations
threaten the depletion of Montana's water resources
to the significant detriment of existing and pro-
tected agricultural, munigipal, recreational, and
other uses, and of wildlife and aquatic habitat, The
legislature further finds that these appropriations
foreclose the options to the pebple...to utilize
water for other beneficial purposes, including muni-
cipal water supplies, irrigation systems, and minimum
flows  for the protection of existing rights and agua-
tic life. The legislature,,,.declares that it is the
policy of this state that before these proposed ap-
propriations are acted upon, existing rights to water
in the Yellowstone Basin must be accurately determined
for their protection, and that reservations of water
within the basin must be ec=ztablished ag rapidly as
possible for the preservation and protection of exist-
ing and future beneficial uses,

Accordingly, no applications will be processed for new appropriations or

transfers of use until the three vears are up, or until a Zfinal

*The moratorium expires in March of 1977,
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*149  An example of the

determination of existing rights has been made.
moratorium's effect is provided by the experience of the Intake Water

Company. In an effort to provide 245,000 acre-ft of water for energy

development, Intake proposes to construct a dam on the Powder River in
Montana at a point four miles north of the Wyoming-Moniana border.

Twenty-one miles of the 24-mile-long reservoir will lie in Wyoming, but

the proposzl must await the passing of the three-year moratorium,

E, Water Requirements for Coal and 0il Shale Development

The water reauirements for the producticon of syncrude and methanol
from cecal and syncrude from oil shale are different, but the amount for
both types of procuction are large. As we have seen, the alloéation
of water in the West is a complex subject. Basic to the problem of al-
location is the guestion of the amount of water that is available., This
section sets projections of water demand for coal and 0il shale develop-

ment against available water supplies and their possible augmentétinn;

i, Syncrude and Methanol from Coal

Just how much water is available for coal development in the ’
gsemiarid Northern Great Plaing states of Neoerth Dakota, Montana, and
Wyoming is an importanl guestion because of large water requirements of
some of the processes contemplated for the coal once it is out of the
ground, The alternative processes for coal development are given in
Figure 19-3, along with the location of the processing, whether in-state
or out-of-state, The alternative that reguires virtually no water, of

course, is the shipment of mined coal ocut of the region by train to

*The moratorium does not apply to projects of less than 14,000 acre-It
capacity. '
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water-rich areas for processing. At the other extreme is the alternative
ol burning the coal in a powcr plant located at the mine to generate
electrical power, which would consume large amounts of water Ifor coo;ing.
The various alternative uses'of coal and their associated water require-

ments are shown in Table 19-4,

The likelihood is that the future will see a mix of the various
alternatives, and the availability or nonavailability of water at a given
geographic location at a given price will be a major determinant in what
particular eoal utilization alternative is selected. Other factors will
also go into the decision, including population impacts, jobs created,

and tax assessing opportunities for state and local governments,

-

The major rivers that flow through the Northern Great Plains
all come together to swell the Missouri River, Looking upstream from
Sioux City, Iowa, ohe sees a net flow (the virgin flow less present day
depletions) of 21,821,000 acre-~ft/year. Table 19-3 reveals that, even
in low water years, a net of 5,970,000 acre-ft/year ol this water is
available for all future uses--energy development of all forms as well
as agricultural, municipal, industrial uses, and fishing habitat and

wildlife improvement prograns,

Projections of the Northern Greal Plains Resources Program
for the year 2000 show 41 gasifieation plants and 19,400 MW of electrical

generating capacity.>’®

Assuming a consumptive use {(no discharge) of

9,500 acre-ft/yecar of water for each gasitfiecation plant and 12,000 acre-ft/
year for each 1000IMW of electricity, the water required for gasification
and electrical power generation in the year 2000 would total about

620,000 ac?e-ft/ycar. Water used consumptively to revegetale areas
stripped to provide coal for these uses is cstimated at about 31,000

acre-ftﬁyear.lée Projected additional agricultural consumptive use,

based on 1.6 acre-ft per acre, is conservatively estimated at about
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1,900,000 acre-ft/year for the year 2000.'*7 Fishery habitat and wild-
life improvement programs could consume about 320,000 acre-ft/year,>*"

These consumptive uses are totaled in Table 19-6,

Table 15-6

PROJECTED ANNUAL CONSUMPTIVE USE OF WATER
FOR THE YEAR 2000--NORTHERN GREAT PLAINS STATES

Water
Use (10° acre-ft/year)
Gasification and electric 520
power generation
Revegetatiun 31
Municipal 14
Agricultural ‘ 1900
Fishery habitat and wildlife 320
improvement
*
Total 2880

*Total does not add due to rounding.

In addition to these projected uses. are the syncrude and
methanol water demands projected by the maximum credible scenario for
the year 2000, shown in Table 19-7, The sum of these state demands is
the tutal competing water figurc for syncrude and methanol producfion

{last column, Table 19-7).
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T,

The sum of all these competing uses must then he cdmpared to

the earlier available water figure of 3.97 million/year,

10° acre~ft/year

Demands octher than syncrude :
and methanol 2890

Synerude and methanol 1390
Total 4280

The econclusion is that there is enough water available in the upper
Missouri River system to support the maximum credible scenario for syn- i
crude and methanol production in that region while still meeting projec-

tions for all other demands.

This conclusion is not entirely valid, however, because the T
geographical distribution of the water is not coincident with the dis-
tribution of the coal resource.. Typical of this situation is the Powder
River Basin of northeastern Wyoming and southeastern Montana where the
maximum credible sgenario has sited thé major coal effort for these
states. This area is extremely coal-rich and markedly water-poor, One

of the water facts of 1life of the entire region becomes very clear very

quickly; the flows in the rivers are seasonal, ranging from a maximum in
the late spring to a minimum (in some cases zero) flow in the late summer
and fall, as illustrated by the historic Yellowstone River Basin flows
shown in Figure 192-4, To control flooding at times of'high flow and to
provide water for release in dry seasons, the storage reserveirs listed
in Table 19-8 have been constructed on many of the regioﬁ’s rivers, The
prime impetus for their construction was to provide a reliable source of
water for irrigation of agricultural land 'in the dry seaépn, Some of

L

these existing storage areas could, perhaps, be tapped to provide water T
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FIGURE 19- 4. HISTORIC YELLOWSTONE RIVER BASIN FLOWS
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for energy development as described below, Consideralion may also be
given to building additional impoundment facilities--with the impetus for
construction this time be{ng the storage of a water supply for the year

- around operation of various coal processing plants. The storage develop-
ment potential for rivers closc to the Gillette, Wyoming,-coal resource
foeal point is not impressive vis-a-vis the projected amounfs of water
needéd. Table 19-9, which is alsﬁmmary of surface water yesources avail-
able or subject to development, shows that the Powder River and Tongue
River‘reservoirs could only provide a total of 131,000 acre-ft/yea;, far
short of Wyoming's prcjected need of 584,000 acre-ft/year for syncrude
and methanol, For this teason, major agueduct pipelines would be¢ neces-
sary tﬁ bring in water from the reservoirs listed in Table 19-B, Con-.
struction of these water conveyance lines could make it unnecessary to
consfruct several small capacity (but close-in) reservoirs, Figure 19-5
shows -several ways of bringing water from where it is to where it will be
necded. Route 1C could bring up to 135,000 acre-ft/year to the coa}l-
regioﬁ. Route 1A could transport up to 435,000 acre-ft/year. However,
under the latter alternative, there would not he enough water remaining
for other demands, including the full 6000 éubic ft per sqcond flow hee-
essary.to preserve instream values, (See_Tahle 19-53, Note 7.) For this
reason, route 1B may be more acceptable in that the diversion is at a
point farther downstream where an equivalent amount of withdrawal would
have a lesser impact because the 6000 cubic ft per second standard would
be met. Another alternative 1s route 2, which could provide water from
Lake Ozhe in South Dakota, although the distance involved would represent
significant pipeline construction costs. This alternative has been chal~
lenged by the state of South Dakota, whiech insists that Lake Oahe water
should be reserved for future irrigation needs in the state., The Scouth
Dakota Attormey General, William Janklow, has said on this issue, ''Let
them try and take that water away from us--they'll need a federal marshal

along every mile if they want to build that pipeline.’ 151
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Tabie 19-9

SUMMARY OF INDUSTRIAL WATER RESQURCES
FOR THEE UPPER MISSOURI RIVER BASIN

Water {acre-ft/year)

Available Potential
Montana Wyoming - Montana Wyoming
Bighorn and Wind Rivers
Boysen Reservoir 85,000 50,000
Bighorn Lake 262,000 435,000 254,000
Little Bighorn Reservoir 40,000
Puﬁder River
Moorhead Reservoir 57,000 51,000
Hole-in-the-Wall Reservoir 20,000
Tongue River
Tongue River Reservoir 60,000
Other development with
major storage 60,000
'Yellowstone River
Main stem {(with regulation
by offstream reservoirs,
or Allenspur) 1,356,000 344,000"
Shoshone River
Modification of Buffalo
Bill Reservoir 50, 000
Green River
Importation and diversion 108,000
Total 262,000 520,000 1,513,000 937,000

*About 1.7 million zcre-ft would remain in the Yellowstone River for
other future development and for minimum flows.
*Wyoming ‘s share of Clarks Fork Yellowstone River,

Source: Reference 150,
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A final alternative would be to take water from the Fontanelle
Reservoir on the Green River over the Continental Divide to the North
Platte River, and thén remove if from the North Piatte at the place where
the river passes closest to the coal resource., Routes 14, 1B, and 1C
raise the institutional restriction of the Yellowstone River Compact,
which forbids any signatory state (Wyoming, Montana, and North Dakota
are signa%ory states) from moving watér out of one basgsin into another
(e.g., out of the Bighorn Eiver Bagin into the Powder River Basin) with=~
out the consent of the other states. Route 2 avoids this problem, but,
as previously méntioned, it is expensive and it invites a hostile re-
sponse from South Dakota. Route 3 avoids the institutional problem in-
usmuch as the Upper Colorado River Basin Compactl(the Green River is a
tribﬁtary of the Coloradoc River) does not.constréin interbasin transfers,

Removal of this high quality water, however, would exacerbate the salinity

problem of the lower Colorado River states. ' . - ' .

Referring to Figure 19-5, Route 4 would provide water from Lake
Sakakawea for the processing of North Dakota coal, and Route 5 wouid
bring main stem Missouri River water to coal development éites in nortﬁ-
eastern Montana, These routes appear to have fewer political or insti-

tutional problems associated with them,

South Dakota 1s also a major factor in one of the options de-
picted in Figure 15-3, the transportation of coal from the Powder River
Basin to distant processing points via coal slurry pipeline. Present |
proposals call for obtaining the water for the slurry from deep wells,
which tap into the geologic Madison limesfone formation underlying the
Powder River Basin, However, thc Madison aguifer, réported as having as
much as 1 billion acre-ft of water, alsc underlies western South Dakota,

Exlensive pumping in Wyoming may lower the water table or eause a drop

in the quality of the water presently being pumped out of the Madison L~

formation by South Dakota citizens. South Dakota has pledged to go to
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court to challenge the large-scale pumping envisioned for the coal

slurry pipeline option,151

A number of organizations have begun to plan for the future of
this region in general, and in the utilization of the region's ceal in
particular, but there has been no integration of the planning process,
Energy companies are filing plans for construction of small storage
reservoirs that will satisfy their particular water-for-energy needs,
but that, it may be argued, runs counter to the interests of Iocél
citizens with other needs for that water, interests of the state con-

cerned, interests of the region as a whole, and national interests,

2. Syncrude from Qil Shale

The maximum credible scenario projects'20 large (100,000 B/D}
cil shale plants by the vear 2000, At a water secaling factor of 16,000
acre-ft/vear for each such plant, the total water required for the 20
plants would be 320,000 acre-ft/year, Because the pil shale rescurce
lies in the Upper Colorado River Nasin, this water regquirement must be

met from supplies in that basin.

The total water available to the Upper Colorade River Basin
states for all uses is conservatively estimated to be 5.8 million acre-
£t annually.™ "% Present uses {including reservoir evaporation) require

tea Projected inereases in annual demand

3.71 million acre-ft per year.
for the vear 2000 are shown in Table 19-10, If the increase in water
demand of 2.75 million acre—ft/year’is added to the 3.71 million acre-ft/
year of preseni use, Lhe total demand for the year 2000 would be 6,46

million acre-ft/year.

*Some figures are as high as 6.3 million acre-ft/year; see Reference 155,
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Tahle 19-10
PROJECTED INCREASE IN WATER DEMAND FOR THE

UPPER COLORADO RIVER BASIN

Increase in
Water Demand

Category of Use (10° acre-ft/yr) .
Municipal : ' : 730
Environmental (fish, wildlife, 150

recreation, water quality)

Agricultural (primarily irrigation) : 800
Mineral production i15
Coal fired electric generation 4175
Coal gasification 140
Syncrude from oil shale _3z0

Total ' - 2750

Source: Reference 154.

Clearly if there is but 5.8 millien acre-ft/year of water avail-
able to the Upper Basin, there would not he encugh water ﬁnder the pro-
jected demand to accommodate all users. A Department of the Interior
study, which projected an 0il shale development amounting to only three-
fourths that of the maximum credible scenario, indicates that the water

shortfall will occur in the early 1990s.1%°

There is little hope of increasing Upper Basin supplies at the
expense of the Lower Basin, The Lower Basin of the Colorade has committed
its full share of water available to it under the 1922 Colorado River Com-
pact, considering its present demands and projected plans for energy (and

other) development,
692
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Although water supplies can be inereased through snowpack aug-
mentation (i.c., winter cloud seeding resulting in greater water runoff
in the spring), the éstimates of the increase range only Irom 6 to 9 per-
cent 177 A proportionate increase in the Upper Basin supply would thus
be from 350,000 to 520,000 acre~ft/year--not encugh to meet the projected

deficit of 860,000 acre-ft/year.

The allocative formuia of the Upper Colorado River Basin Com-
pact of 1948 further demonstrates the foreseeable shortages on an indi-
vidual state basis within the Upper Basin. Under the maximum credible
scenario Colorado's Rio Blanco and Garfield countiés experience the'bulk
of 0il shale development, The 1948 Compact, after allocating 50,000
acre-ft/yvear to Arizona, gives Colorade 51.75 percent of Upper Basin
water, or 3,00 million acre-ft/year. The Compact operafes to require
the water for Colorado's oil shale development to come from its allo-
cated Upper Basin share., The result is that Colorado will experience a
projected water resource shortfall by ihe early 1290s when the 3.00.ﬁil—

lion acre-ft/year figure of available water will be surpassed by in-state

]

.
demand."sa

The MCI projects a maximum oil shale development effort in the
Piceance Basin of northwestern Colorado, In the scuthern part ol the
Basin, suriaﬁe water will have to be transported éo the oi]l shale site,
In the northern pzrt of the basin, close to the White River drainage syé—
tem, a different situation exists. There, groundwater will have to be
pumped af the outset of mining operations to keep the mine itself de-
watered; indiecations arc that this water will be initially of sufficient
quantity and quality for retorting and refining needs, in addition to
meeting water requirements of crushing, mining, and processed shale dis-
1,168

posa Depending on the salinity, the water may also meet drinking

150

water and sanitation needs. However, as the water table lowers, the

guality of the pumped water will deteriorate and fewer and fewer
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Iproductivé uses can be made of the water. Thus a twofold problem appears;
excess "unsatisfactory’” water will have to be disposed 6f in a way that
avoids contaminating surface waters Eﬂg water of a satisfactory quality
will "have to be obtained from a2 surface source to meet the needs of the

operation.

The White River produces ahout 610,000_acre—ft Sf water per
vear, -However, claims on the parts of Utah, other downstream states,
‘the federal government, and Indians through whose reservations the river
flows-~in addition to prior appropriation claims of agricultural inter-
este~~leave little, if any, of this water available for oil shale dé-

ve10pment.161

Even in areas where surface water rights are granted, =ocome
means will have to be provided fo transport the water from the source to

the mining cperation. Because ice formation in wintér.would hinder
transport via caﬁais, buried pipelines appear to he necessary.lez At-

lantiec Richfield, e.g., has filed for 50,000 ;cre—ft/year of White River
water, prOposiﬁg to transport the water 36 miles through a 48-inch diam-

eter pipeline,’®2

0il shale developérs have also filed water claims for Colorado
River water, seeking to pump the water over the Book Cliffs to the Pi-

ceance Creek drainage area. It has been pointed out that this would be

0

a very expensive lifl system.l

£

To illustrate the degree of the allocation problem, the total
claims made-on Colorade River water flowing near the oil shale resource

. . . 1
aresz exceed the entire flow of the river during some geasons. €8

If the allocative dilemma is resolved, the maghitude of the
demand forecast makes it clear that for White River and Colorado River
water to be available for year around oil shale operations, additional

water development prejects will be necessary to store the disproportionate
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spring flow; in the spring, 60 percent of the White River's annual flow

occurs in 120 days.‘lsE

There is a continuing investigafion into -the method of syncrude
production from oil éhale Ey in sitftu ﬁrocesses in whieh the shale is
mined and crushed underground through blasting and is then retorted in
place., The raw shale oil product is pumped oul for further processing.
From a water standpoint this process is particulariy attractive because
total water needs are thought to be about one-fourth those of "conven-
tional" processing.’®? (Water savings result because shale does not have
to be wet down or slurried in the mining, crushing, or yetorting-phases
of the operation; morgover, because the process takes place underground,
there is no need for dust conirol, or for compacting spent shale in the
disposal phase, which is the most water intensive aspect of all, 1%%)
However, the in situ process is considered to be in an.experiméntal phase
and it is not c¢lear that it will ever be a viable alternative to present

. . es
water intensive proccsses.l

Assuming that thé forecasts are accurate and that the predicted
shortfall does occur, the answer will be to ihcrease the water supply and/
or to reconsider from an institutional point of view where the available
water supplies should go. It has bheeh pointed out that snowpacﬁ enhance—~
ment to augment spring runoff water will ease the problem but will not |
solve it, Interbasin transfers, e.g.,lfrom the Columbia River, are costly
and politically unpalatable, Moure efficient agricultural methods will
save some water, but state laws which operate to eﬁcourage the profligate
.use of a water right will héve to be changed, The market transfer of
water rights from agricultural use to'gnergy development use is possible
if laws unfettering such transfers are implemented {(see Section D). It
will be important to do this in a knowing way so that the desired amount
of agriculture production is preserved. If freely spent ''energy’ dollars

buy up all of agriculture's water rights,. land reclaimed through Bureau
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of Reclamation projects and ilrrigation over the years will revert to its
original condition. This will, of course, have a profound effect on the
local society, which developed as an "agricultural culture.” Because
such decisions have both a regional and national character to them; as
well as a profound local impact, sﬁme kind of mechanism will be neces-

gary to mzke intelligent choices for zll concerned.

F. Coal Transport: Pipeline versus Rail

There are going to bhe ;ard choices in the coal-rich states on the
Northevrn Great Plains concerning the best use of their precious water
resources, Because coal-burning electric power plants and c¢oal conver-
sion technologies such as gasificatlon apd liguefaction are water inten-
sive processes, serious conslderation is being given to transporting the
coal out of the region for use or processing in loéations with sufficient

water resources,

There is great demand for coal at long distances from western Eoﬁl
fields. For example, utilities in Texas and Arkansas, hard-pressed by
0il and gas shortages, and eastern utilities, faced with clean-air econ-
straints on the use of high=-sultur easﬁern‘coal,'aré‘interested in having

western coal carried to their boilers for electric power generation.

The guestion is how best to transport the huge quantities of coal.
The two practical alternatives are transport (1) by railroad, and (2) hy

coal slurry pipeline.

The policy of the United States is to move away irom dependence on
foreign oil. To that end, the 1,5, Senate in 18974, passed a bill ecalling
for all oil-burning electric power generating plants to convert to coal,
An amendment to that law, sponsored by Senato¥ Henry Jackson (D. Wash.),

precipitated the present debate over railroads versus coai slurry pipe-

lines. The amendment proposed to give to slurry pipeline companies the

696




federal power of eminent domain, whereby the pipcline compaQies could
aocquire the necessary rights-of-way to lay the pipe from coal producing
areas to the consumer, The measure died in the House of Representatives
of the 93rd Congress for want of time. Reintroduced in the 94th Congress,
it was referred to the Committee on Interior and Insular Affairs, where

it remains with little likelihood of being brought to the floor.*

1. Coal Slurry Pipelines

In a coal slurry system, coal at the mine mouth is pulverized
into particles as fine as or finer than ground coffee. The resultant
powder is then mixed with water in a one-to-one ratic with water pro-
ducing a slurry with the consistency of cream. This coal slurry is
pumped through a pipeline, which is laid underground and which surfaces
at pumping stations located at about one-hundred-mile intervals, At its
destination, the slurry is 'dewatered” (usually by centrifuge). The
transport water can be used as 'make-up or cooling water in a liguefac-
tion, gasification, or power gemerating plant operation.f In &n electric

power plant, the moist powdered coal is readily usable by the boilers,

Coal slurry pipelines are net a new idea. In London in ie14,
a short pipeline of 1950 ft served to transport coal from Thames River
barges to a nearby boiler plant. In 1858, a 108-mile coal slurry pipe-
line was built to move coal from the Ohio coalfields northward to Cleve-
land, 1In Ffull cperation, that line carried over one millian tons of

coal per year. There is a 273-mile pipeline currently carrying five

#Private communication, '

fSlurry water must be treated before plant use at the delivery end. HRow-
ever, the cost af the energy product is relatively insensitive to this
added expenée. '
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million tons per year from a Peabody Coal Company mine in northeastern
Arizona to a sleem plant in southern Nevada, This line, known as the
Black Mesa pipeline, is owned by the Southern Pacifiec Transportation

Company.

There are many attributes of a coal slurry pipeline transport

system that have gained it attention:

® The pipeline is underground, and is therefore

- Environmentally unobtrusive

- Relatively invulnerable to damage

- Not affected by severe weather or low ambient
temperatures,

® The pipeline is extremely reliable.

® The pipeline can follow a straight path through steep-and -
rugged terrain,

' ® Pumping stations are run on electricity, which ecan be
generated by domestic coal.

® Operation is not labor intensive {a factor that means
both limited vulnerability lo labor disputes and lim-
ited exposure to inflation escalation},

.8 The coal slurry mixture is nonflammable (an obvipus
safety feature}, '

® The coal can be washed of unwanted impurities during
slurry preparation,
A coal slurry pipeline gains still more attention when it is
compared with coal carrviage by rail:
® For an equal amount of coal, a pipeline consumes 20
percent less energy than rail transport.t7°

& Rail transport requires increasingly precious petroleum °
te power the diescl locomotives,

® Tand dedicated to rail lines is not usable for other
purposes (compared with the restored land over a buried
pipeline), '

® There is a lower product loss with the pipeline.
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® There is a higher industrial injury/death rate per
ton-mile for movement by rail, -

6 4 rail line typically must traverse a 10 percent or
more greater distance in reaching the consumer (be-
cause of accommodations made for terrain}.

& Subject to economies of scale, it is significantly
cheaper to move ccal by pipeline,

For the proposed 1000-mile coval slurry pipcline from the Powder River
Basin in Wyoming to Pine Bluff, Arkansas, the savings over rail are
estimated at one-third to one-half, or $14 billion over a 30-year

period.*

2. Railroad Transport of Coal

The response by the railroads to the challenge of the coal

slurry pipeline has been both defensive and competitive,

The defensive arguments are [undamentally ones of survival:
"Whatever benefits may be found in the slurry pipeiine are greatly out-

weighed by the price to be paid through the weakening of our railroad

(LA =]

La

system. There is concern that ...the cream will be skimmed from

the railroads’™ business leaving the remaining customers with the very
recal prospect of whnlesale abandonment of lines no longer economically

4 T
viable,'t”

There is fear that loss of coal traffic of nearly-bankrupt
eastern railroads to slurry pipelines will be the firnal blow to the

survival of the railroads.

¥ ,..,or fourteen billion dollars our customers need not and would not

pay through their monthly electric hi1ls."171

(These are apparently
dollars current to the year the expense is incurred; and this figure is

also apparently not discounted to a present value.)
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On the competitive side, the railroads claim they are ready

now tb handle greater coal trafific; that long=-term coal carrying con- '
tracts spurred by encrgy demands will eﬁable the railroads to attract
the investment capital needed to build new hopper cars and new, heavy-
duty locomotives, and to repair trackage and roadbeds showing wear. The
railroads boast of the ”piﬁeline?iike” &hit trains, which may consist of
more than -100 high-capacity coal cars with an individual weight of as
much as 110 tons, muade of lightweight aluminum.to'maximize the payload.
The unit train is indeed a major cost-saving advance from traditional
single-car shipments in mixed trains, High-hofsepower logcomotives pro-
vide the power for the mile~long string of hopper cars, loading at one
point of origin and unloading 2t 2 single destination. To make the unit
train cost—-effective, long-term confracts of 10 vears or more, large-
volume shipments per train and per year, and a single destination are

\
all necessary.‘74’1?5

Outside railroad circles, there is concern that (i) the rail-
roads cannot, in fact, handle the prospective increased coal—carfiage ‘
even with extensive readbed rebuilding and gfeat investment in new equip-
ment and (2} that an all-out carriage.effort would be at the expense of

impaired movement of other freight and passenge-rs.”E

3. Critical Factors

The proposed large-volume transfefs ;f coal from western pro-
ducing areas to major consumers would appear to represent a shining op-
portunity for the operation of unit trains, In fact, Méntana went from
near zexo unit~train shipmentg iﬁ'iQBB to 7.7 million tons in 1272. The
1972 figure represents 94 percent éé the coal shipped out of the state.
But thc vast coal movements éonteé%lated raise questions even for the
acclaimed unit train( The proposed Wyoming-Arkansas 'slurry pipelins is

designed to move 25 million tons per year to a single destimation. Taking
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into account the empty return trip for the railread alternative, this
corresponds ta'zo-ﬁnit trzin trips per!day. On the detivery route, the
constaﬁt flow of high—p;yisad trains could eause sericus. roadbed mainte-
nance problems. Any. down-time for maintenance would cut into the sys-
tem’'s reliability.* In the words of one utilities executive, '.,,this
is what concerns (the utilities): the capability to deliver continuous,

nywve

relialile service.., By way of contrast, the reliabilify of the Con-

[

golidated (Ohio) slurry pipeline was 98 percent, and that of the Black

Mesa pipeline, 99 percent,l”®

The railroads make the point that slurry pipelines use scarce
western water to carry the coal through the pipe. The Wyoming to Arkan-
sas-line wiliﬁuse 15,000 to 20,000 acre-ft per year, The pipeiine peéple
respnnd.wjth the observation that the water used will be saline water
from deep-water wells (3500 ft to 4300 ft) drilled into the Madison

”geologic'fﬁrmation which, acecording to the U.5, Geological Survéy, con;
tains from 300 million te 1 billion acre-ft of water with an anﬁuai Tre-
charge rate of 106,000 acre-ft.T The salinity, and the cost of the water
as 8 resull of drilling, make it unaitractive for competiﬁg purposes. By
way of rejoinder, the pipeline supporfé;s point out that éf frains were

to carry the coal foreseen in the projected doubling of coal output by

*Under a combination of restrictions including maintenance, classifica- .
tion, and scheduling, "...the average freight car moves both loaded and
empty, only 56 miles a day."

tThere is dispute as to the salinity issue and as to the recharge ratio
on this Madison formation water. One drilling near Gillette, Wyoming;
brought up water with a saline concentratiopn of only 500 parts per

"million (ppm), better guality water than'if‘ﬁ;}t presently being used for
municipal purposes in Gillette. The rechirge rate is under continuing
investigation. {Telephone interview with‘ Mr. Paul Rechard, Department
oif Water Resources, University of Wyoming, Laramie, Wyoming, March 12,

or
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1985, the locomotives wauld burn an additiconal 2.5 billion gallons of

diesel fuel per year.*l?q

Another resource issue is the compet;ngldemand for steel rep-
resented by these two modes of energy transport, The buildup of each
mode would require large amounts of steel,” The propased Wyoming-
Arkansas slurry line, for example, calls for 460,000 tons of steel,
Whatevér compafative‘railroad figure is used, it must include thelcost
of replacing cars, locomotives, ana track worn out during an equivalent
30-year operating pericd. An slectric utility spokesman has put that
figure at 793,000 tons of steel,l®0 The Project Independence Blueprint
;tudy made the point that the overall projected railroad need of 16 mil-
lion tons of steel compared closely with the figure needed for all-out

pipeline construction and therefore, it concluded, ...for the critiecal

investment and construection ifems there is in general little bhasis to

7 " . .
"17€  However, this does not take into account 5

choose between the ﬁodes.
the multiple-use character of railroads. Not that coal cars ean be used
for other purposes, but rather that (1) an increased Lrackage network
with well maintainéd roadbeds could support increased freight car and
pas;enger car trafflc, and (2) the business boom experlenced by the rail-

roads through coal-related growth might allow the fiscal flexibility to

respond to other freight and passenger demands,

*The coal ligquefaction scenario (Chapter 6) scale factors show that if
the locomotives were powered by synthetic fuel derived from enal, this
would require 33 million tons of cozl per year, ’

- tHowever, the percentages are not overwhelming vis-a-vis other U.,S, com-

peting steel demands. Of the 111 million tons of steel produced in the
U.8. in 1973, 3.2 million tons went to rail transportation and 0.85
million tons went into the manufaclure of pipe for“pipelines.
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The "all of one or all of the other’ approach taken so far for
the sake of comparing the iwo modes has served to highlight their attri-
butes, shortcomings, and important differences. As will be argued later,
the more likely approach involves a well reasoned mix of the two modes

to meet the nation's needs.

4, Eminent Domain for Pipeline Right-of-Way

Before reasoning the mix, one is faced with the essence of the
Jackson amendment: providing the slurry pipeline companies with the
federal power of eminent domain, Acquisition of a righi-of-way is a
matter of settled law. If one wishes to traverse another's private
property, onc must negotiate with the owner and strike a bargain., If
accord is reached. a document is drafted, executed, and in many states,
recorded as a kind of property right: right—df—way across another’s
land by virtue of and for the purposes stated in the agreement, Of
course, the séeker o the right-of-way gan'hake an outright purchase
of the property if that is desirable, or if that is the only alterna-
tive.” Right=of=-way across public lands may be a matter of negotiated
fTee or of legislative grant, where a public purpose described in law is
acecommodated. In dealing with an owner of private property, that owner
can thwart the progress ol right-of-way attainment by refusing to bar-
gain., Thus, for example, wherever the proposed route crosses the pri-
vate property of a railroad, the railroad might well refuse to negoti-
ute.T The likelihood of impasse becomes cléar in the propoéed Wyoming-

Arkansas slurry pipeline, which would cross railroads at 44 points.

*A right-of-way across private greounds may also be acguired by prescrip- .
tive ensement; i.e., through long-term, undisturbed use. Tn the large-
scale operation contemplated, however, such an accomplishment is unlikely,

tSiuce the pipeline cumpany represents head-on economic .competition to the
rajilroads, this is to be expected,
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Congistent with the Fifth Amendment to the U.S., Constitution, individual
states and the federal government have fhe rower to grant the right of
eminent demain to pipé&line companies when just compensaticn ie paid, and
where the taking is .in the public interest. There are statutes in many
states giving to oil and gas pipeline companies Llhe power of eminent
domain for the purpose of securing rights-of-way within that particular
staté for the building, maintenance, and operation of their pipelines.
These statutes also proffer thé right to construct the lines along or
across public highways, railroads and streams, and across public land.*
Federal legislation permits the Secretary of the Interior to grant e;se-

ments of way for oil and gas pipelines over public lands of the United

le2,183

States, and over Indian lands, The federal power of eminent

l84

domain is given to-natural gas companies, and during the Second World

War (and through 1947), it was given for the construction of oil pipe-

Y [
lines,1%%

Organized, vehement opposition by the railroads would very
likely thwart é state-by-state effort by the coal slurry pipeline pro-
ponents to secﬁre reasonably consistent eminent domain authority. Each
state would have.different strings attached to its grant of the power,
even if the power were granted. Railroad opposition to petreleum pipe-

lines starting back in the 19th century is enlightening on this point.

5. Railroad Opposition to Pipelines

In 1846, the first successful o¢il pipeline was built of two-
inch wrought ironm pipe., It covered a distance of five miles from Pit

Hole, Pennsylvania, to the Miller Farm railroad station.*®® The

* See, e.g,, Reference 181,
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railroads fa?ared these lines, which fed o0il from drilling areas to
raitroad loading racks for rail transshipment. As the pipelines ex-
tended to greater distances, cutting into railroad oil-carrying business,
the railroads refused to allow them permission to c¢ross their tracks.

To remedy the situation, the Pennsylvania and Ohio legislatures, in 1872,
passed laws pgranting pipelines ‘the p;wer of eminent domain-in their ag-
quisition of rights-of-way. Thus, the pipelines could, by law, cross

under the railroad tracks. The success of the 0il pipelines was ¢lear

and eonvincing: the railroads were forced to reduce their rates.

In 1958, the Consolidated Coal Company's coal slurry ﬁipeline
was put inte operation, carrying ove£ one million tons per year from the
Ohio coal fields to utilities in Cleveland. When this pipeline was
opened, railroad coal-carrying rates were $2.63 per ton, rising later
to $3.47 per ton., The successful operatioﬁ 0f the pipeline resulted in

a2 reduction in railrocad rates to 81,88 per ton, **®7

The success of this pipeline led to a proposal in 1959 to build
g coal slurry pipeline from West Virginia to eastern seaboaré generating
plants. The proposal was never implemented becanse of railroad opposi-
tion to efforts at obtaining rights-of~way from the state legiélatures

concerned,

The next efforts were made in Congress where, on March 21, 1962,
bills were introduced simultaneously into the House and Senate to confer
the federal power of eminent domain on coal slurry pipeline companies,!®®

The bills died, as a tesult of intense, orgatized railroad opposition.

*It has been asserted that this pipeline success c¢reated the impetus for
the railroad introduction of the unit train concept.158
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G. Dipeline Regulation

Coal slurry pipelines, as do thc railroads, come under the con-
trol of the Interstate Commerce Commission (ICC) hy virtue of Section 1
of the Interstate Commerce Act.t®® As such, the pipeline companies, once
operating, must maintain rcasonable rates, avoid diserimination, file
tariffs of rates and charges, submit to regulations of rates, "...and
otherwise conduct their business in the manner of a federally regulated

221 The Black Mesa Pipeline Company files its reports

common carrier.’
with the ICC and is regulated by the ICC. However, pipelines operating
strietly intraqtate engaged solely in transporting wholely owned coal to
wholely owned storage or processing facilities would not come under ICC

regulation.l92

7. Pipeline Impact on Railroads

To better understand the relative impact of slurry pipeline
competition on the railroads, a look at some statistics may be helpful,
In 1974 western railrnads carried 13,5 percent of the nation's total
coal carried, while eastern and southern railroads carried 84.5 per-

cent.?®3

Burlington Northern, by far the largest ccal-carrying western
railroad, carried 4,7 percent of the nation's'total-coal—carried, while
owning 5.3 percent of the nation's hopper cars. The second ranking
western railrepad, Union Pacific, carried 1.9 percent of the'nation's
coal, while owning 2.4 percent of the nation's hopper cars. By re-
gional comparison, the eastern leader, Penn Central, carried 14 perceni
of the nation's total, while owning 16.5 percent of the nation's hopper
cars. In the category of coal-carrving, Burlihgton Northern and Union
chific (the West's largest coal carrying railroads) rank sixth and

thirteenth, respectively. In ownership of hopper cars owned, they rank

sixth and tenth, respectively,
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Figure 19-6(g) illustrates that the overwhelming concentration
of major coal-carrying rail lines and linkages lies in the eastern nalf

of the United States, .

Coal has not been the major factor in deéelopment of western
railroads, whereas for some eastern railroads, coal accounts for as much
as 50 percent of their business. Thus, for the most part, western rajil-
roads would be lesing potential coal-carrying business to a competing
coal slurry pipeline, whereas eastern railroads could lose both potential

and existing coal-carrying business, Loss of that existing coal traffic

could mean bankruptcy Ior the marginal castern railroads. It happens
thatl the proposed mzjor eoal slurry pipelines (e.g,, Wyoming to Arkansas;
Colarade to Texzs) lie predominantly in the western half of the United
States., And the paths of the proposed lines appear not ito strike a

redundant path with existing rail lines.

Because, as Figures 19-7(a) and (B) shbw, moderate-volune,
short slurry pipelines are less economically competitive, there is pro-
portionately less economic demand in the eastérn sector to construet
pipelines. .In addition, eastern pipelines would most iikely strike a
redundant path with existing rail lines of the fiscally strﬁined-eastern
railroads. This is becausé of the high density of eastern coal-carrying

rnil lines, a= illustrated in Figure 19-8(d).

.8, Proposed Resolution

The slurry pipéline/railroad tension may be viewed from two
publie policy standpoints, On the one hand, slurxy pipeline technology

should be immediately utilized:
"Growing efficiency in transportation requires that new
technoleogical opportunities be scized premptly, With a
constantly changing technology, the lag between average
practice .and the hest possible practice is critieal...,
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¢. Mojor Western Coal-Corrying Railroads

d. Major Eastern Loal- Corrying Raoilroods

FIGURE 19-6. Continued
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Prompt adoption of new technelogical cpportunities

enhances Llhe returns to the'public...from private

. . . - A . [ =T
initiative in innevation,' '°

Cn the other hand, thislkind of efficiencylmust be cnntrasted:with the
broader purpoces sefved by governmentaily preserving and supportiing a
multiuse rail serviée (passgenger movément,'freight movement, defense
network) Lhat-might otherwise die in a pure, free market setting. Thus,
in light of the need to consider these dimensions, while at the same
time seeking to meet tﬁe nation’s energy needs, eminent domain power
might be granted only in cases where (1)} the economics oi a pipeline are
attractive comparced with other transportation alternatives, (2) construc-
tioﬁ would not strike a redundant path with existing rail lines, and
(3)'Operation of the slurry pipeline would not result in an economic
death blow to a neighboring railrecad coal hauler. In the same spirit
and form ﬁf the proposed Jackson Amendment, this additional formulsa
would be applied by the Secretary of the Interier prior to his aufﬁor-

izing the exercise of eminent doemain power by a particular project,

¥*Ironically, these remarks were directed at encouraging expanded use of
the unit train concept.

t"The power of eminent domain granted pursuant to this title shall be sub-
ject to regulations promulgated by the Secretary of the Interior to in-
sure that the exercise of such power by a carrier is compatible with the
public interest. 8Said regulations, shall require that, prior to the ex-
ercise of any carrier of the power of eminent domain, the Secretary

shall find,...that the project—-

{1) would help meet nalional needs for coal utilization;

{(2) is superior Lo available alternate means of tramsportation of coal;

(3) way be impeded or delaved unless granted the power of eminent
domain; and

(4) involves no signiticantly greater disruption to the environment
than other moges of transportation or utilization of the coal

, . nmlns
resolirces involved.
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It may well be that the projected doubling vf eoal production

by 19853 will create considerable cozl-carrying and other business for

.a2ll railroads even ags slurry pipelines are built. TFor example, railroads

will handle short hauls to liquefaction, gasification, and power plant

facilities; unit trains will be used to haul western coal to intermodal

transfer ponints on waterways, such as Duluth, Minneapolis-St, Paul, and !
St. Louis;”
Plains states will be reflected in increased general freight revenues;
and finally, increased coal-carrying 5usiness by eastern railroads may
take them far enough along economically that consideration can be given
to increasing slurry'pipeliné construction through an easing of eminent

domain restraint.

G, Summary

The Westorn water problem is centered around the oil shale region ST
located principally in the Pleeance Basin, in the Upper Colorade River
Basin, and coal-rich Powder River Basin of northeastern Wyoming and

southeastern Montana. The follewing are major issues in both regions:

o L

ceneral growth in the Rocky Mouniain and Northern Great

Available water supply and augmentatiocn potehtial
Competing demands and their alternatives
Projected energy development‘

Energy development alternatives

Federal control or influence

Indian water rights

State laws and interestis

Interstate river hasin compacts

*Burlington-Northern studied slurry pipelines for possible use from the
Great Plains coal area to Duluth and St. Louis for intermodal transfer

to barge transportfation, Their study rejected the idea in favor of L
movement of the coal by rail.l

27
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1, Water Availability

irrespective of institutional factors which may inhibit a
given water-seeker from sccuring the water he needs, nature provides a
1imit in terms of the annual precipitation, In the coal-rich Northern
Great Plains region, from a total guantity standpoint, there is probably
enough water to support a major coal development effort--including
coal liquefaction and methanol production, However, the coal.and the
'water locations are not congruent. As a result, the ccal will have to
he transported to the water, or water will have to be brought to the

coal by acueducts combined with water storage facilities.

. $ .

In the nil shale region of Colorado, projected real water
uses will consume all the available annual precipitation, Thus, for
maximum oil shale development, water would have to be shifted {rom

other demands to oil shale development.

2. The Fedéral Interest

The féderal goﬁernment hae a complex role in the water area.
Because it has claims to water to support the land which it ownsl(50
percent of the land of the western states), it is a disburser of waler
from reclamation orojects, and it has broad constitutional power to
control (if it sought to exercise it) the allocation of virtually all
the nation's water, These latent powers overshadow state apd private
water-use decisions., The federal government is also ihe promise-keepef

for the Mexican Treaty of 1944, which promises 10 percent of the

Colorado River's annual flow to Mexico in perpetuity.

*
As distinguished from 'paper’’ water rights, which are claimed but not
used. '

.
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3. Indian Water Rights

Indian claims to western water also present a serious issue.
Indian water rights extend at least as far back as the timé of the
various treaties forming the existing reservations. Unfortunately, the
amounts of water under these Indlan rlghts are generally in dlspute,
.and it appears that separate court proceedings will be necessary to
determine the amounts in each case, Finally, Indian claims are clearly

not subject to the 1aw'of the states in which the reservations lie.

4, State Water Laws

“

Neither the federal power over water, nor Indian water rights
is subject to state control, If the federal power were fully exercised,
the states would be preempted and left with no allocative powers except

those given them by the federal government.

In the absence of federal exercise of that sﬁeeping power, the-
states have developed varyving systems to apportion their water, The
humid eastern statés rely on the riparian doctrine of water 1aw, inher=-
_ited from England, by whichllands bordering streams have the right to
use the flowing water subject to the coqsiderations-of downstream users,
The water-poor western states developed the appropriation doctrine,
which awards water to the individual who diverts the water from the
stream for a beneficial-use, and in the event ot water shortage, the

water right secured earliest in time prevails.

Wyoming has a permit system to help keep records of water
rights. Colorado haé recently introduced a recordation mechanism, bhut
not before more water righte were establishéd than there is water in
the rivers of the state. Montana's concern over who would get what
amounts of water, anq for what purposes, caused it to establish 3

three-year moratorium, to expire in 1977, on the issue of new water
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rights.

A significant problem in the state law area in terms of water
for energy development is the transferability of a water right. The
degree to which a water right can be bought and sold, the degree to
which the purpose of the water right can be changed (e.g., from agri-
cultural use to encrgy development use), time restrictions on when the
water can be taken (e,g., agriecultural needs are typically summer needs
while energy development- needs would be year around), restrictions on
the point of diversion and the point of applicatien of the water (in-
cluding the interbasin transfer problem), and the advisability, from
the state's standpoint, of having all agricultural Qater riéhts bought
up by energy development companies, all bear on the subject bf trans-
ferability.

States are now recognizing the need to reserve certain amounts
of water for in-stream values such as recreation, [ish life, and water
guality. Whatever water is used for this purpose will have to come from

the available supply and this will worsen the probiem of shortfall.

The large projecfed water.demands have placed a strain on
state laws relatinglto groundwéter use, Only very recentiy has there
been a move té protect the water table from haphazard exploitation and
contamihation. fhe gEroundwater iésue ié so new that recharge rates

of these underground reservoirs are generally unstudied and unknown,

5. Interstate Allpcation of Water

The U, 5. Supreme Court is the potential arbite; of the
respective wéter rights of two states with a river that forms their
common border énd of the rights to water from a2 river that flows
through two or more states. The Supreme Court and the U. S, Congress

have encouraged the states concerned to develop formulas for sharing
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the water--subject to Congressional approval of the agreements,

In the areas considered in this study, there.are Tour such
interstate comﬁacts: the Colorado River Compact of 18922:; the Upper
Colorado River Basin Compact of 1948; the Belle Fourche River Compact
of 1943; and the Yellowstome River Compact of 1950, These compacts in
no way delimit. federal or Indian water rights. Accordingly, they could
be rendered moot if full federsl power were exercised over the nation's
water. In the absence of the exercise of that power, the allocative

formulas have been operable.

Particular problems with the compacts relate to the fzirness
of the ;ormulas themselves and the numbers used, especially because the
cumpacts were made long before the region became a foecal point Ior
energy development, For example, Cclorado’s annual contribution to the
Colorado River is over 11 million acre-ft per year; but the state is
allocated only about 3 million acre-ft per year, Because Colorado is
the primary o0il shale development area, the stafe is angry that itlis
being forced, essentially, to shift agricultural water to energy devel-

" opmeni use as a result of its meager allotment under the compacts,

Another ;ngtitutional-barrier mﬁy be seen in the Yellowstione
River Compact, which prohibits interbasin transfers without the consent
of all signatory states. This could prevent transfer of water into tﬁe
Powder River Basin~-rich with coal but short of water--even from nearbhy
river kasins such as the Bighorn or Yellowstone,

6. Transport of Coal: The Slurry Pipeline Issue

Planners looking at the total impact of a major coal conversion

program in the XNorthern Great Pléins are attracted by the possibility of
transporting the coal out of the region for pfocesging elsewhere, An

intense political battle is being waged over the granting of eminent
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domain power to pipeline companies so that they can construct the pipe-
lines to these distant processing points, The chiefl opponent to pipe-
lines is thé railrcad lobby because railroads want to reserve coal
transportation to themselves., Impressive arguments can be presented in
favor 6f each of the means of transport. It is a water-related matter
because the piﬁelines would use large amounts of wgstern water to form
the slurry, although the amount of water is far less than if the coal
were converted in the region. Economi¢s appear to %;vor the_pipeline,
while the railroads argue that they face banKruptey withcut the coal-
carrying business and that the country needs its railroads to cary

people and 6ther commodities.

To sum up, there is at prespnt no comprehensive effort on the
part of the Congress to deal with thé.difficult political value guestions
implicit in the question of water for energy development in the West.
There is no hint of action going beyond the joint study of the Northern
Great Plains Resource Programland the Environmental Impact studies for
the Colorado oil shale region. The water sought fof energyldevelopment
ig vital to the way of life of the western states, The economic hasge,
and the very culturé of Colorado, Wyomiﬁg, Montane, ang North Dakota
could be greatly altered if the region's energy-rich resources.are devel-

oped without = comprehensive water plan.
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