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Memorandum on ground-water conditions in 

parts of 1 ps. 10 and 11 S., Ra. 23 and 24 W . 
Yuma County, A rizona 

By 

P. W. Johns on 

In response to a request from J. R. Bu ger, Acting State Land 

Commissioner, dated September 24, 1953, a brief reconnaissance was 

made of ground-wat r conditions in sout~.western Yuma County, Adz. 

This memorandum · s based on the reconnaissance d on a review of 

data a vailable from othe r age cies. 

The area for which i formation was desired is in the extreme 

southwestern cornc 1 of the State and is bordered on the north by the 

northern line of T. 10 S., on the south by the Inte.·national Boundary, 

on the east by the eastern line of R . 23 Vv. , and on the west by the 

terrace esca rpme t that divide s Yuma mesa from the flood plain of the 

C 0 lora do River. The area i s or. the mesa a nd ranges in altitude from 

150 feet to 200 feet above sea level. 

The earliest investigations in the Yuma a rea date back to 1891, 

when the University of Arizona made a study of character of the soils 

and an investigation o. th" silt deposited by the Colorado River. Since 

then numerous investigations have been made !:>y the University of Arizona, 

Bure au of P lant Indus try, Bu!"eau of Chemistry and Soils, Bureau of 

Agricultural Engineering, and the Burea u of Reclamation. Those invest!-

gations have emphasized mainly the classification of soils and land, which 
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must be taken into consideration if proper evaluation and decis ion a re to 

be reached regarding the over-all usefulness of the land. The Bureau of 

Reclamation has for some years c a rried on a large program in the 

vicinity of Yuma. This program has inch ded the cons truction of nbout 

500 test wells, many of which are in the aren under present consideration. 

Data from these wells were obtained from the Bu::-ea u of Reclamation, and 

include well locations, logs , analyses of drill cuttings, a ltitude ubove sea 

leve l, depth to water, chemical analyses of the waters, and maps showing 

locations of wells and c ontours of the water table. The cooperation of the 

Burea of Re c lamation in providing this information is greatly appreciated. 

The dat a were used to help formulate the conclusions reached in this 

report. 

T he a rea is underlain by ground water at depths at which range 

from 68 to 93 feet below the land surface, as indicated by water-level 

meas urements made in teat wells in September 1953. The area i s 

entirely undeveloped and therefore there a re no pumped wells. This 

makes it impossible to ascertain the well yields or pumping lifts that 

might be expected. P.lthougb it was reported that there were some wells 

located a cros s the border in Mexico, upon investigation it was found 

t a t none of thes e wells were located ·n the mesa. 

In 1947 water s amples from most of the test wells in the area were 

collected and anlayzed. The result s o f this sampling program indicate 
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tha t the wat er i s within the ac t:.Jptable limits for i rrigation, ranging in 

dissolved solid s cont e 1t from about 600 to 1, 000 parts per million. 

It can be concluded from the above data thc..t the ground -wa ter 

conditions re rather favorable for the development of this a rea by 

irriga tion. There i s a lso o. possibility th~t s urfac e water could be brought 

in by dive rsion canah ; for irrigation use should the need a rise. 

P erhap s the major point to be considered i s not the quantity anJ 

quality o f the a vail able wa ter, but rather the type of soil that prevails in 

thi s a rea, un J · lso the h1gh r ate of evaporation. 

ogs of the t est wells indic ate tha t the land surface of this a rea 

i s unde rlain by loos~ . coar se - to medium-coa rse-grained sand, ranging 

in thickness from 10 to 50 feet. The s oil map that accompanies the publi-

c ation Soil - urvey of the Yuma- Wellton A ea, Arizona -California by 

F . 0 . Youngs an d others , U. S . Dept. Agr., o . 20, Sedes 1929, shows 

that the type of soil that p evails in a strip roughly 2 to 3 miles wide 

pa r a llel to the t~ rrace e s carpment on the west is known as the Superstition 

s and . The m a p s hows that the s oil in the res t of the a r ea, with perhaps 

the exception of a few small i s olated areas , i ~;; classed as the Hummocky 

phase of the Supe r s tition s and. Youngs' comments concerning the s e two 

type s o f soil are as fo llows: 

Superstition sand---ln gener· 1 it may be s a id that 
this soil is coarse , has ~ low water-holding cap a city, is 
poor in nitroge n, and is not e s pecially rich in other plant-
food element s . However, it i <> comparative ly free from ha rm
ful a ccumulation of alka li s alts . 
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.:::, upe r s tition s and, hummocky pha .;)e, has .... loose sur

fa--:e la yer of wind - d rifted s nd whic h i ~ hummoc ky in m · ny 
pl<.L <.:es a nd in s ome places fo r m s s m a ll dune s . Only · ve ry 
s mall proportion of this l and ha s been cleared and 1 ve led 
for c ulti vation, ,,mJ a t t e mpts to far!ll it ha ve met with fa il
Jre. T he soil is so extreme ly loo~e tha t it is ve r y hard t o 
irrig..i te , require::; wat er a t fr e quent interva l::; , a nd blows 
ve ry b ....1.d ly . fact, the blowing sa:!J oft e n c uts off or buries 
young veget..1 .on . 

A 

T he Bure .;.u of .'ecla rnation publis hed a report in Nlay 194 9 e ntitled 

'L · nd clas sifi ·c:J. tion r e port Unit One , Yu m a Mes<.~. Divis i on of the Gila 

P ojc t . Ari zona in which the y ha-1e c l as,:,ified the la nds accord ing t o 

.... ~y stem •hic h 'Jou ld reflec t the rel tive va lue for i rr iga tion iarrning . 

T he c l .:J. o::. ~ e d de s ignat e d are : 

A r a b le 
C las::; 2 
C la ss 3 

onar c;.b le 
C lass 6 

1\ccor ing t o map~ t hat a ccompa ny the above mention ed r eport, the 

u rea under '-=onside r ation fa lls mostly in C la::;s 6 , which c orre~punJ to 

t he :iupe rst ition s c....n d --Hummoc ky phase, aml the res t of the a r e a , exc e pt 

Jar a e ' ' i o lated a re as o f C la::;s 2 , i 5 des ignat ed a::; C la ·s 3. T he land~ 

of t he se t wo cl sse .:. ha ve ·oi l of t he Supe rst ition s a nd type . T he low 

moi s t ure -hold ing c a pac ity o · these sandy s oils of t he Yum a m e s a v s one 

of t he most im portant fa ctors cons i erect by the Burea u o f Reclamation 

in de t e r m ining the cl:1s s i fi c ation . T he s il in the a r e unde1· cons idera tion 

i s repo rted to ha ve n a verage: m oi .:;ture ret ention of about 5 pe r c ent fo r 

C l s s 6 la nd t o a bout 8 pe rc e nt for C lass 3 land . 
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The Yuma area has the highest evaporation r C>.t e in the Stat e . 

F igures published by the University of Arizona show that the Yuma mesa 

has an average of 117. S8 inches, or nea rly 10 feet, of evaporation 

annua lly. It can be s een that, with the low percentage of moiBture 

r e tention due to the coa rse . loose, sandy texture of the soil, combined 

with the high eva por tion rate, it would be necessary to npply water 

frequently in order to produce any crop. The Bureau of Reciamation, 

in its land-cla ssification report, included figures indicating the estimated 

ate r requirements and yields when raising alfalfa on an acre of Class 

2, 3, or 6 :and. Depending on the grade of soil within the class, it i s 

estimated tha t an acre of C la ss 6 s oil will require from 15 to 22 acre-feet 

of water per year and produce 2 to 3 tons of clay, while Clas s 3 soil will 

use from 10 to 15 acre-feet of water per year and produce 3 to 4 tons o 

hay. This will give s ome idea of what could be expected from development 

of this type of s oil. 

In conclusion, it appears that the possibilities of development of the 

area are limited, owing not to unfavor~e ground-water conditions but 

to unfavorable soils.1 
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