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Large-scale importation of water in- 
to the arid regions of the United States 
has been proposed as a solution to 
water supply problems of those areas. 
Large-scale importation refers to water 
transfers of the magnitude of those 
proposed in the California Water Plan, 
the Texas Water Plan, the North Amer- 
ican Water and Power Alliance pro- 
posal, the Central Arizona Project, and 
similar plans. 

Reasons for Importation 

Water importation is intended to 
provide water for areas of scarcity by 
transfer from areas of surplus. Scarcity 
and surplus refer to the present condi- 
tion or to that expected to exist in the 
future, with the year 2000 frequently 
taken as the reference year. Water 
deficits are widespread in the arid west- 
ern states. Water in excess of present 
or near-future regional requirements is 
available for exportation from the low- 
er Mississippi River and other streams 
draining into the Gulf of Mexico, as 
well as from the Columbia River and 
rivers in Alaska, to say nothing of 
rivers in central and western Canada. 

The present justification for large- 
scale water importation is primarily 
that of supporting or expanding irriga- 
tion agriculture. In the future, if cities 
in the arid regions increase in popula- 
tion, domestic and industrial needs may 
be expected to assume greater import- 
ance in the justification for importation. 
Few major cities except Los Angeles 
and Denver are now dependent upon 
imported water for municipal uses. 
However, cities along projected im- 
portation routes may expect to meet 
future water needs from that source. 

Millions of acres of land in the 
Southwest, where the major water defi- 
cits are found, are suitable for irriga- 
tion agriculture, with only modest re- 
quirements for land preparation before 
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cropping can begin. Practically all of 
the land has very low economic value, 
at present, in the absence of irrigation, 
although some of it may well have 
greater value in the future for social 
and esthetic purposes. If irrigation 
agriculture is to be expanded on a 
large scale, there are major advantages 
for it to be done in areas having long 
growing seasons and mild winters. 
These are, predominantly, in the South- 
west. Such expansion will be impos- 
sible in the foreseeable future without 
importation. 

The engineering capability for water 
importation, even over thousands of 
miles, is available. While the cost of 
large-scale importation will be high, 
ultimate benefits are said to be suffi- 
cient to offset them. 

Criteria for Importation 

Water importation for the purpose 
of continuing irrigation in areas having 
inadequate water supplies or expanding 
irrigation into presently nonirrigated 
areas should be decided by (i) the need 
for agricultural products !that irrigation 
provides; (ii) national policies on the 
use of irrigation as a means of distribu- 
ting economic benefits; (iii) the social 
and economic consequences of failing 
to provide imported water; (iv) the 
value of alternative uses of water for 
industry, recreation, or other sectors of 
the economy; (v) the impact of im- 
portation structures on the ecology of 
the areas involved; 'and (vi) the social 
and economic effects on the regions 
of water export. 

There can be another reason for im- 
portation of water into particular 
areas: to meet the goals of a national 
policy of population dispersal. No such 
policy has been established, but pro- 
posals have been made to encourage 
dispersal by deliberate governmental 
action. Large-scale water transfers can 
be an important means of determining 
where people will live. They can do so 
by supplying water for municipalities, 
man-made recreational areas, and ir- 

rigated agriculture in the regions of 
import and by limiting water for these 
uses in the regions of export. 

Domestic and industrial needs are 
not considered to be criteria for im- 
portation. Most, if not all, cities in the 
arid regions probably can obtain all 
the water they need for municipal 
uses, at least until the year 2000, by 
(i) tapping unappropriated surface or 
groundwater supplies, (ii) buying 
water rights, or (iii) reusing waste 
water. If adequate and reasonable 
notice and compensation are provided 
to water-right owners, the practice of 
buying water rights can be done with 
little adverse effects upon the families 
involved. 

Evaluation of Criteria 

In view of current acreage controls, 
limited markets for added agricultural 
output, and the low benefit-cost ratio of 
water used for irrigation, significant ex- 
pansion of the present irrigated acreage 
does not appear to be essential to meet 
the food and fiber needs of the United 
States in the foreseeable future. There 
is no national policy on the distribution 
of irrigation benefits that makes ac- 
ceptable a low benefit-cost ratio for 
irrigation projects. Industrial and do, 
mestic uses of water provide much 
higher benefit-cost ratios than does irri- 
gation. Impacts of water transfers on 
the ecology of the affected areas fre- 
quently are difficult to assess, as is the 
effect on social and economic conditions 
in the area of export. This very diffi- 
culty makes it imperative that transfers 
be made only when there are compel- 
ling reasons for doing so. 

The Committee on Arid Lands be- 
lieves that if there is a compelling rea- 
son for large-scale water importation, it 
is to prevent the social and economic 
disruption resulting from failure to 
provide water to established irrigated 
areas where water supplies are inade- 
quate to maintain the current level of 
irrigation. Two kinds of irrigated areas 
fit this need: (i) areas where the pri- 
mary or sole source of irrigation water 
is groundwater, recharge is small, and 
water tables are dropping steadily and 
(ii) areas where the salinity of the ir- 
rigation water is causing an excessive 
increase in soil salinity, with a con- 
sequent reduction in crop yields. 

When water supplies are inadequate 
to meet the current needs of irrigation, 
three recourses are open: bring in ad- 
ditional good quality water, reduce the 
irrigated acreage, or increase water-use 
efficiency. The latter two choices are 
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not viable alternatives where a finite 
groundwater supply is being depleted 
or Where 'rrigation-water quality is de- 
teriorating. 

If these critical areas contain large 
urban centers based upon nonagricul- 
tural industries, reduction in irrigation 
may cause a minimum of social upheav- 
al as farmers find employment in the 
nearby cities. If, however, the economy 
of the region is almost wholly depen- 
dent upon irrigated agriculture, reduc- 
tions Will produce severe economic 
strains that, in turn, will lead 'to social 
upheaval as agriculture-based workers 
are 'unable to find 'other j bs within the 
region. Mass migration away from the 
region becomes necessary, and the 
towns become pockets 'of economic 
stagnation. The ramifications of mass 
migration 'away from the region are 
felt far beyond the orders of the 
region. Water importation thus becomes 
a rescue operation to avoid social and 
economic upheaval. 

Conclusion 

CLOSEUP AND MACROPHOTOGRAPHY We conclude, then, that large-scale importation irrigation Water into 
Now there are two distinctly different lighting heads for the water-deficient areas in the United 

Texturelite, offering in this electronic flash lighting system a most States should not 'be undertaken simply 
versatile range of possibilities for photography of small objects, because it is technically feasible, he 
close-up specimen and macrophotography. water and land are available, and 

water deficits now or in the foreseeable 
In addition to the original sector-controlled Texturelite head, future can be documented. Rather, we 

which can be varied both in character and angular distribution, believe that if there is a compelling 
there is a new Twin-Lite head which uses another approach to open reason for large-scale water importa- tion, it is to prevent massive social and 
up new lighting ideas for photographic recording. economic disruption in an established 

The Twin-Lite consists of two flash heads mounted on fully articu- irrigated area. 
lated arms so that they can be positioned through a large solid angle Appendix 
of movement. You can use extremely close lamp-to-subject distances Water importations (interbasin water 
for the intense illumination needed for magnifications up to 15x transfers) for the purpose of irrigation 
with color films. Or you can move either or both heads into another were initiated thousands of years ago in 
position for side lighting, transillumination or dark field effects. The the Middle East. Wamick (1, pp. 340-352) 
range of applications for the Twin-Lite system is limited, perhaps, has traced the history of water transfers 
only by the user's imagination. A new exposure calculator eliminates and has summarized the principal features of 20 proposed plans for interbasin trans- 
a good deal of the guess- 
work formerly associated fers in the United States. The uncertain ecological and social im- 
with this type of work and plications of interbasin water transfers 
facilitates the making of re- were discussed in a AAAS Committee on 
producible lighting set- Arid Lands Symposium in Dallas in 1968 (2). Howe, at that same symposium, con- 
ups. cluded that the estimates of costs and 

benefits of large-scale water transfers in- 

If you would like to know dcate that such transfers are, at best, of 
marginal economic value, at present (3), 
He noted that established, highly special- 

Texturelite system, ask ' ized agricultural areas whi h face a per- 
manent loss of water supplies are in a 
special category that warrants more care- 
ful study of benefit-cost ratios. Peterson 
emphasized the need for evaluating indi- 
rect and intangible benefits, such as the 
distribution of economic benefits nation- 
wide, in arriving at a benefit-cost ratio for 
water importation (4). Import alternatives 
are available for nearly every water-short 
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area (5), by waste water recycling, desalt- 
harvesting, to say nothing of more efficient ho ever heard ing, weather modification, and water use of water supplies in agriculture, in- 

pointed out the greater economic benefits Of a custotaser 

dustry, and the home. Wollman et at. have 
of using water for municipal and industrial 
purposes than for agriculture in areas 

Cropland acreage in the United States designed 
experiencing industrial development (6). 
has been declining since 1950, at an an- St 
year (7). Productive capacity of the land ereotasicroscope nual rate of about 2.5 million acres per 
exceeds current demands for food and 
fiber, resulting in government programs of 
acreage diversion of cropland to noncrop 
uses. Under these programs, 50 to 60 mil- 
lion acres of cropland are diverted tem- 
porarily to noncropland (8). 

Needs of the potential water-importing 
regions is not the only consideration. Re-  
gions of potential water export are sensi- 
tive to the possible restrictions on their' { 
economic development that may result if 
part of their presently excess water sup- 
plies are permanently diverted to another 
region (9). That sensitivity has led to as- 
surances, of doubtful legality, that the 
area of origin of transferred water would 
always be able to retain the water it would 
need for future development (10). Pre- 
dicting those needs is extremely difficult. 
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