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The Mexicali Valley of Baja California has become a prime producer 
of cotton and one of the world's great processors of raw cotton. General 
argiculture has flourished, too. Like a phoenix arisen from the desert this 
region has been reclaimed from the arid conditions that have gripped 
the entire area since before the white man arrived. Now, salinity left 
in the soil by draining irrigation waters threatens to wipe out the progress 
of half a century. Only salt-tolerant cotton may survive conditions which 
have become an international issue. 

North of the border in the summer of 1961 the U.S. Bureau of 
Reclamation completed the vVellton-Mohawk Irrigation and Drainage 
District project. The $14,000,000 drainage system includes 70 deep drain
age wells with pumps, and a 50-mile concrete-lined conveyance channel 
with an outfall on the Gila River above Yuma, Arizona (Figure 1). 

Drainage water being pumped in the Wellton-Mohawk system is 
not return Bow in the usual sense of the word, but water accumulated over 
a long period of tirrie as a result of interior drainage. From before the 
turn of the century until 1952, Wellton-Mohawk farmers depended upon 
underground flow of the Gila River for irrigation water.1 The quality of this 
water was uniformly so poor that it was disclosed in testimony before the 
United States Senate in 1945 that the irrigated area was down to 8,000 
acres (as of 1943; later, even less was in crops) and that samples were 
taken showing a salt content of 12,000 parts per million.2 

In 1952, Colorado River water became available with the completion 
of the Gila Project. As substantial amounts of water were used to leach 
accumulated salts, 50,000 acres were soon in crops and much of the land 
quickly became waterlogged. The drainage project was designed to alleviate 
this problem. 

Pumping this water and conveying it to the Gila created many prob
lems. The city of Yuma reacted almost immediately, abandoning its 
source of municipal water from the Colorado below its confluence with 
the Gila, and making arrangements to obtain water upstream. The areas 
under discussion are included in Figure 4. The farmers of the Mexicali 
Valley were hit by high salt loads almost immediately thereafter, with 
disastrous losses resulting. · 

MEXICALI F ARl\fERS PROTEST. 

What were the complaints of the Mexicali farmers? Newspaper ancT 
other accounts first reported protests about water diverted at Morelos Dam 
which was used to irrigate grains in the fall of 1961. Water had not been 
ordered in advance for use on these crops, which had germinated early due 
to rains. Water tal<en from the Alamo Canal at this time did not constitute 

1 Colorado River Board of California, Sctlinity Problems in the Lower Colorado 
River Area (Sacramento, Sept. 1962) p. 15. 

2 Ibid., p. 23. 
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a part ot 1Vlex1co s LJowrado water quota, but was used as the need arose. 
Grains of all types were endangered. Within a few clays the normally green 
shoots were speckled with yellow and much of the winter grain crop soon 
cliecl.3 Baja California Governor Eligio Esquivel reported that 43,000 
hectares of wheat, alfalfa and oats were destroyed after November, 1961, 
as a result of the river's. high salt content. 4 With a normal salt content of 
700-800 parts per million, water taken for irrigation from Imperial Reser
voir a fewmiles upstream is used in the Imperial and Coachella Valleys of 
California. During the winter of 1961-1962 however, salinity at the 
International Boundary measured 2,700 parts per million and more (rapid 
evaporation of this water sometimes left a crust of salt upon the surface 
of the soil). 

WATER UsE IN THE LowER BAsiN 

A characteristic of Colorado River water is a high content of mineral 
salts-sodium and potassium chlorides. There are adverse effects when 
this water is used for irrigation in the hot, ariel southerly part of the Lower 
Basin. This would be true even if the salt content remained nearly con
stant within prescribed safe limits. To avoid salinization of large areas 
of land, several precautions must be taken: 

1. Deltaic soils tend to form hard-pan, and must be plowed occasion
ally with a special deep plow. 

2. The soil must be thoroughly leached with water, generally between 
plantings. · 

3. Appropriately close-interval tilling is necessary to drain off the 
leaching water, keep the ground water at safe levels, and prevent 
saline waters in the area below the drainage system from returning 
to the soil surface. 5 

These precautions are vital because both the Imperial and Mexicali 
Valleys present conditions favoring salt accumulation in the soil, especially 
at the root zone. These conditions are low rainfall, high evaporation rates 
and water use by plants in intensive cultivation. In spite of the foregoing, 
Colorado River water no_rmally will prove suitable for most Lower Basin 
crops providing the pH factor is not too high and that the soil is properly 
washed. Provision must be made for adequate drainage. 

WATER ALLOCATION 

In addition to compacts allocating Colorado River water, there is the 
treaty between the Republic of Mexico (ratified in 1944) and the United 
States (ratified in 1945). Mexico is guaranteed 1,500,000 acre-feet an
nually. 6 There is no provision in the treaty covering the quality of water 
to be delivered. However, analysis of salinity data clearly indicates a major 
source of salinity close to the International Boundary. Thus, only the 

s Dick Nail, "Salt Caused the Crisis," San Diego Union, Jan. 21, 1962, p. 
a35. 

4 Hispanic American Report, XIV-12 (Feb. 1962) p. 1075. 
5 Jerome Molof, "Drainage in the Imperial Valley of California," Journal of 

Soil ancl "Water Conservation, XVI-6 (Nov.-Dec., 1961) pp. 267-69. 
6 Mexico actually used 300,000 acre feet more than this in 1943. 
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Mexicali growers suffer from this contamination. A delegate of the Mexican 
Agricultural Department, Alejandro Garcia, has been quoted as saying: 
"ViTe don't have enough water to wash the land. If we put in a high content 
of salt, it remains."7 

It would be fortunate for Mexico if the treaty were renegotiated and 
more water awarded. This is not likely to occur. For 30 years the river 
water level has been trending downward because of recurring droughts. 
One of the worst drought years on record was 1961. The United States 
has an enormous investment in major dams to protect the dwindling supply, 
a fact which makes the Colorado the most carefully husbanded of any major 
river system in the world. As the average flow at the time of the treaty 
was estimated at 17,400,000 acre-feet and only 2,000 square miles of the 
Colorado Basin's 242,000 square miles are in Mexico, the Mexican quota 
appears appreciable if not generous. 

This, then, is the dilemma of Mexico's stake in Colorado River water. 
She has still more irrigable land in the Mexicali Valley which might be 
very productive but she has insufficient water to irrigate properly what is 

. already being cultivated. The restrictions which had to be imposed after 
the 1961-1962 crisis were harsh. Only 180,000 of a potential 375,000 hec
tares were planted in the summer of 1962.8 

REMEDIAL MEASURES 
Presidents of the United States and Mexico in 1962 told their rep

resentatives on the International Boundary and Water Commission to rec
ommend remedial measures which could be put into operation within the 
shortest possible time "without prejudice to the legal rights of either 
country."9 

Numerous projects were then advanced. Storage facilities behind 
Imperial Dam could be increased by creating a larger reservoir. Release of 
this additional water would dilute salinity originating from Wellton
Mohawk drainage. Mexico would like to receive its quota from a point 
north of the confluence of the Gila and the Colorado, bypassing Arizona's 
return flow. A reservoir on the Gila east of Yuma could control the release 
of \iVellton-Mohawk's saline drainage. This is one of several proposals engi
neers with the Colorado River Board of California presented as feasible. 
Others are: 

I. Installation of additional drainage wells in the Wellton-Mohawk 
area making it possible to pump at a lesser rate in winter than at 
present and a higher rate in summer when more river water is 
available for dilution; 

2. Construction of a new conveyance channel that would bypass 
the \iVellton-Mohawk drainage to a point on the river below the 
Mexican diversion structure; 

3. Installation: of a tile drainage system beneath the soils of the Well
ton-Mohawk Project and cessation of deep drainage pumping; 

7 N all, lac. cit:. 
s Feature in Hispano-americano (19 de Februaro, 1962,) pp. 25-26. 
D Colorado River Board of California, op. cit., p. 25. 
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and v�rious combinations of these.10 In 1965 both countries reached accord 
to proceed with the second proposal above, although no appropriation had 
passed Congress at the time this was written. 

The Bureau of Reclamation in 1964 announced the completion of 25 
more drainage wells costing $6,000,000 in the Wellton-Mohawk Project. 
Because the salt content varies in different parts of the aquifer, selective 
pumping can help determine the salinity of drainage water. 

CoNCLUSIONS 

Additional water projects in the Southwest will provide for more 
diversion of Colorado River water. In resolving present problems, making 
use of what is known about utilization of saline water and realistic ex
pectations for future use of Valley soils will help, along with tilling and im
proved agricultural practices. 

This international water quality problem is acutely symptomatic of 
potential trouble with increasing salinity throughout the Lower Basin. 
Point 10 of the pending Pacific Southwest Water Plan calls for a ground 
water recovery project near Yuma, obtaining 220,000 acre-feet of water 
annually which now flows underground to Mexico. This water presently 
feeds 610 wells Mexico has drilled on the west side of the Colorado River 
in Mexicali Valley's northeast corner. These wells provide water for al
most 40% of the area's acreage.11 Then, too, the Wellton-Mohawk Drain 
contributed 59% of the min�rals in water delivered to . Mexico from 
October, 1961, through Febuary, 1962, although the drain outfall con
stituted only 19% of the total water available at the International Bound
ary. These facts may sound a note of caution in terms of future extension 
of water uses in the Lower Basin. 

10 Ibid. 
n Sid Love, "Udall vVater Plan Tosses New Salt in Wounds, Say Mexicali 

Farmers," San Diego Union, Dec. 22, 196\ p. f6. 
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