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INTRODUCTION 

The development of ground water for irri ga tion in the Portales Valley 

is an important part of the history of the agricultural development of the 

Llano Estacada of eastern New Mexico and west ern Texas, for it was in this 

valley that the present extensive irrigation development of the region had 

its beginning. Lar ge - scale irri ga tion farming using water derived entirel y 

from wells, was initiated in the vicinity of the City of Portales about 60 

years ago and has since spread to include practically all of the irrigable 

land in the valley . Over the years the economy of th e va lley has developed 

progressively with the expansion of irrigation, and the major part of the 

income of the valley is now deri ve d either directly or indire ctly from 

irrigation farming and related industries. 

Most of th e water present l y used in the va lle y i s pumped from shallow 

wells constructed in valley fill of Pleistocene and Recent age and to a 

minor extent in the Ogallala formation of Pliocene age . Ground water also 

occurs in rock s of Triassic and Permian age which underli e the valley fi ll 

and the Ogallala formation. Ordinarily the Triassic rocks y ield water to 

wells at only relatively small rates and gener ally the water i s of such 

poor chemical quality that it is unfit for other th an limited stock and 

domestic use. In general, it is used only in areas where ground water 

is not available from the valley fill. No attempt has been made in the 



area to obtain water from rocks of Permian age, however, data obtained 

from oil-well records, indicate that the water present in these rocks is 

of such poor chemical quality that it is unfit for either stock, domestic, 

or irrigation use. The poor water -producing characteristics of the Permian 

and Triassic rocks and the poor chemical quality of the water which they 

contain preclude any foreseeable extensive development of ground-water 

supplies from them, particularly for irrigation; consequently, the valley 

fill and the Ogallala formation are the only formations in the valley capable 

of producing water of good chemical quality in quantities sufficient to be of 

importan ce to the present economy of the area. Because of the obvious impor­

tance of irri ga tion farming and related industries to the valley it follows 

that the water available from these formations, in conjunction with the soil 

and climatic conditions, is at present the valley 1 s most valuable natural 

resource. 

Unfortunately, th e su ppl y of water available from the va l ley fill and 

the Ogallala formation for irrigation and other major water uses in the 

Portales Valley, like that of the who l e Llano Estacada, is li mited lar gely 

to stored water that has accu mulat ed during the past several thousand years . 

Some water, originat in g in areas outside the hydrologic limits of the val le y, 

may leak upward to the valley's sha ll ow aquifer syste m from underlying rocks 

of Triassic or Cretaceous age or sp ill laterally into the val l ey from rela­

tively thin zones of saturation th a t extend beyond its genera l hydrologic 

boundaries. The general geologic and hydrologic sett in g of the valley, 

however, precludes th e inflow of any significant quantity of water from 

any outside so urc e; consequently, recharge to the ground -water supply of 

the valley must be derived almost entirely from the downward percolation 

of precipitation that falls within the valley's hydrologic limit s. 
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In general, the increasing use of water for irrigation farming and 

the accompanying increased use of water for other purposes in the Portales 

Valley have resulted in a general decline of the water table in all of the 

irrigated area. The water table has declined almost continuously since the 

initiation of irrigation development near the turn of the century, but it 

has declined at an accelerated rate during the past twenty years. From the 

middle part of the 1940's (1943-44) to the middle part of the 1950's (1955-56) 

the valley experienced one of the worst drouths in its history, which undoubtedly 

reduced the recharge to the shallow ground-water reservoir and increased, to 

some extent, the irrigation water demand of crops grown in the valley. Most 

of the accelerated rate of water-level decline appears to be attributable, 

however, to an expansion of irrigation development that began innnediately 

following World War II and has continued to date. The drouth appears only 

to have amplified the effec ts of the additional pumpage from the sha ll ow 

ground-water reservoir. The magnitude of current rates of water-level dec lin e 

and th e successi ve all-time water-level low s measured in most of the obs erva ­

tion wells in the valley in recent years have clearly indicated that the 

shallow ground-water supply has been overdeveloped in pa rts of the valley 

and have resulted in a general reco gnition and acceptance of the fact that 

th e water pumped for irrigation and other purpos es in the valley, as in other 

areas of th e Llano Estacada, is derived ch iefly fro m ground-water sto r age and 

is essentially a mined resource. Inasmuch as the future economy of the valley 

depend s almost en tirely on the future of its grou nd-w a t er resourc es, the con­

tinued progressive lowering of th e water table and the impending reduction of 

available ground-water supplies to the exte nt th a t irri ga tion is no lon ge r 

feasible, is a subject of grave concern to both the irrigators and bu siness men 
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in the valley, and to the New Mexico State Engineer who is responsible 

for the administration of thi s vital resource. 

BASIC INVESTIGATIONS 

A number of the early reports on the High Plains area of eastern 

New Mexico and western Texas (Hill, 1893 ; Johnson, 1901, 1902; et al.) 

describe the general geology and the occurrence of underground water in 

this region; however, the earliest investigation to deal specifically 

with the Portales Valley was by 0. E. Meinzer, then assistant geologis t 

of the U. S. Geological Survey, who spent a short time in the valley in 

1909. His limited study resulted in two reports (Meinzer, 1909a, 1909b) 

in which he outlined the sand-dune areas of the valley and the belt in 

which ground water occurred within 25 feet of the land su rface. He con­

cluded from hi s study that the Portales Valley was a part of an ancient 

stream system whose headwaters were captured by the Pecos Riv er . 

In 1914, C. L. Baker of the Texas Bureau of Economic Geolo gy made 

a study of th e geology and hydrology of the northern Ll ano Estacada. His 

repo rt (1915) in c lud es a discus s ion of regio nal geology and the ori gin of 

the Porta l es Valley, data relative to irrigation and the depth to water, 

and tables co ntainin g chemical analyses of water and drillers logs that 

pertain to the area covered by thi s report. 

The first detailed investigation of ground - water conditi ons in th e 

Portales Valley was made by C. V. Theis, geologist, U.S. Geological 

Survey, in 1931. This investigation covered both Roosevelt and Curry 

Counties, but most of the data collected during the investigation pertain 

to the Portales Valley. Theis (1932) describes the geology , geologic 
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history, and hydrology of the valley and reconnnends the formation of a 

"ground-water district." Records for about 500 wells are given in his 

report. 

Records of water-level measurements, annual pumpage, and other pertinent 

hydrologic data, collected by the U. S. Geological Survey since the completion 

of the basic investigation by Theis, are given in progress reports by Theis 

(1934 and 1939) and Conover and Akin (1942), and in the water-level and 

artesian-pressure reports of this federal agency. A discussion of the 

quantity of ground-water recharge in the southern High Plains by Theis (1938) 

gives an estimate of the annual recharge to the shallow ground-water supply 

in the valley. 

The most comprehensive study of the valley fill was made by H. W. Robbins 

in 1939, 1940, and 1941. His unpublished report (1941) divides th ese sedime nt s 

into several stratigraphic units and correlates the development of the val l ey 

with regional geol ogic history during Pleistocene time. 

The most recent detailed report on ground-w ater conditions in th e 

Portale s Valley was prepared by S . E. Galloway of the State Engine er office 

in 1956. This report, whi ch was based on studies initiated by the State 

Engineer in 1954, discusses, in considerable de tail, the litholo gi c character­

istics and areal distribution of the various stratigraphic units underlying 

th e valley and their relation to the occurrence of ground water; r elates 

climatic conditions, on a qualitative basis, to the availability of groun d­

water recharge and the use of water in the valley; reviews the history and 

effects of grou nd-w ate r development in the area; describes th e chemical 

quality of ground-water supplies in the r egio n; and presents maps showing 

- 5 -



the general conf i guration of the land surface, the altitude and configura­

tion of the water table, and the altitude and configuration of the base of 

the shal low ground-water reservoir in the parts of the valley where the re­

quired basic data for such maps had been collected as of the spring of 1956. 

Upon completion of this report a determination was made of the quantity and 

areal distribution of ground-water in storage in the part of the valley 

covered by the maps of the water table and the base of the shallow ground ­

water reservoir. In 1957 a series of standard topo grap hic quadrangles, that 

included coverage for most of the valley, were prepared by the Topograph ic 

Division of the U. S. Geological Survey. The collection of basic water 

resources data was also expanded by the State Engineer in 1957 to obtain 

additional water-level records, well log s, and other needed records, partic­

ular ly in parts of the valley not cove red by the maps prepared by Galloway 

in 195 6. Work was also initiated at this time to obtain elevations at we lls 

for which water levels and we ll logs were availabl e that were outside th e 

area covered by topographic quadrangles. Other studies initiated as part 

of the continuin g investi ga tion included det ermining th e hydrauli c coeffi­

cients of th e shallow aquifer, the extent and distribution of water rights, 

the quantities of water pumped for various uses, th e irri ga tion-water 

requirements fo r th e principal crops, chang es and potential changes in the 

chemical quality of produced water, and the change in ground -wat er levels 

in undeveloped areas on the perim e ter of th e vall ey between January 1956 and 

January 1961. The change in ground-water l eve l s within and innnediat ely 

adjacent to the irrigated area of th e valley is de termined annually by the 

U. S. Geological Survey as part of its cooperative program with the State 

Engineer. 
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In 1964 an investigation was begun by the U.S. Bureau of Reclamation 

to determine the amount of water that might be available from the relatively 

undeveloped sand dunes ar ea northeast of the City of Portales and th e feasi­

bility of drilling wells in this area to provide supplemental water to owners 

of valid water rights in the Portales Valley who were experiencing or were 

expected to experience water shortages. This investigation was initiated at 

the request of residents of the valley following completion of preliminary 

studies by the State Engineer. To facilitate the determination of the quantity 

and life expectancy of the water available for the project an electric analog 

model was developed by the Bureau's Denver office from basic data supplied by 

the State Engineer, the High Plains Underground Water Conservation Distri c t 

No. 1 at Lubbock, Texas, and other cooperating agencies. The modeled area 

included contiguous areas of pumping in New Mexico and Texas as well as the 

project area. 

An analog model such as the one deve loped for this project is an electri­

cal sys t em representing the shape, size, and charact er isti cs of a given aquifer 

sys tem. It is based on the th eo ry th at the flow of water in a ground -water 

sys tem is analogous to th e flow of electricity in an electrica l circuit. In 

practice, th e thickness of the aqu ifer and th e properties of water storage 

and transmittal of the ground-water system a r e simulated by joining "jun ctio ns" 

composed of combinations of e l ec trical resistors, repres enting rates of gr ound­

water flow, and elec tric al capacitors, representing quantities of water in 

sto rage, on a small-scale map in a shape similar to that of th e actual aquifer 

system. Each of th ese junc ti on s represents, at some predetermined scale, the 

condi tions extant at a particular point in th e aq ui fer system. The changes 

that occur in the e lectric al propertie s of the model when a ll or part of th e 
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"junctions" are stimulated by the withdrawal of electricity from the model 

provide data from which the hydraulic performance of an aquifer under an 

analogous set of pumping conditions can be predicted. For example, the 

withdrawal of electricity from a given point in the model causes a decline 

in voltage in the vicinity of that point that is analogous to th e decline 

of the water table that will occur in the vicinity of a pumping well located 

at that point in the corresponding aquifer system. The extent to which the 

voltage declines in response to a given stimulus is a measure of the decline 

to be expected in the water table if the well represented by the point is 

pumped at a rate corresponding to the magnitude of the stimulus. 

The model developed for the Portales project, as finally completed, 

reflected, within reasonable limits, the historical effects of pumping in 

th e modeled area. The combined effects of initi at ing pumping in the sand 

dunes area and continuing pumping in contiguous areas of New Mexico and 

Texas were then determined, with ap propriat e adjustments for expec t ed re­

ductions in ground-w ater s tor age and total irri ga t ed acreage a t th e end of 

10, 20, 30 and 40-year periods of pumping, to determine the quantity and lif e 

expecta ncy of water that mi ght be available for th e proposed project. This 

s tudy indic ated that enou gh water could be develop ed in the dunes area to 

meet th e needs of the proposed project. The inv est i ga tion was th en ext ended 

to include a preliminary determination of the economic feasibility of the 

project. Upon completion of thi s pha se of the inv es ti ga tion, th e project 

was discontinued at the request of its local sponsors. 

The most recent study of the quantity of wate r in s tora ge in the 

valley's s hallow aq uif er syste m and the effec t s of continuing the with­

dra wa l of water from this aquifer for irrig a tion, municipal, and indu str ial 

- 8 -



use was completed by the State Engineer in October 1967. This study 

included the preparation of maps showing the altitude and configuration 

of the water table in January 1962, the altitude and configuration of 

the base of post-Mesozoic sediments, and the thickness of saturated post­

Mesozoic sediments as of January 1962; and the detennination of the loca­

tion and extent of existing rights to water in the Portales Basin as of 

October 1, 1967. Studies were also made to determine the average thickness 

of saturated post-Mesozoic sediments, the av erag e annual change of ground­

water levels from January 1956 to January 1961, and the average reduction 

in the thickness of saturated sediments to be expected if withdrawals of 

water to satisfy rights to water that existed on October 1, 1967 are 

continued until 1996. Each township lying wholly or partially within th e 

declared boundaries of the Portales Basin was divided into nine essentially 

square units of 4 sections each to facilitate the determination of these 

averages. The maps prepared in connection with this s tudy were based on 

meas ur ed dep th s to water in about 500 wells and drillers logs of more t han 

4,500 wells and seism i c shotholes. The map of saturated sedi ment s approved 

by th e Int er nal Revenue Service fo r use in calculating water depletion 

a llowanc es in northern Roosevelt County was adapted from the map of saturated 

sediments developed durin g this stu dy. 

In addi tion to these cited works ther e are a number of reports, both 

published and unpublish ed, that deal with th e region in which the Porta l es 

Valley is located. The y deal, for th e most part, with the regional stra­

tigraphy and geologic s tru ct ure of th e sub s urf ace Paleozoic and Mesozoic 

s tr ata , ex tremel y detailed geology at sites of archeological interest, 

soils, climatology, and farm economics. 
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GENERAL DESCRIPTION OF VALLEY 

The Portales Valley includes most of northern Roosevelt County and 

a part of southwestern Curry County. It is bounded on the west by the 

western limit of the Llano Estacada, on the south by a poorly defined 

break in slope that is believed to be associated with the northern limit 

of the 11caprock 11 along the locally truncated edge of the generally south­

eastward sloping surface of the Llano Estacada, and on the east by the 

Texas-New Mexico state line. The northern boundary of the valley is 

considered to roughly follow a line that might be drawn just north of, and 

parallel to, Blackwater Draw from the Texas-New Mexico state line to the 

western limit of the Llano Estacada. 

Although small quantities of water of relatively poor chemical quality 

are produced from sandstones in th e Triassic "red beds" in local areas of 

the Portales Valley, and a part of th e water pumped for irrigation along 

the extreme northern margin of the valley is produc ed from the Ogal lala 

fo rmation, most of th e water produ ced for irrigation is obtained fro m 

valley-fill d eposits of Quaternary age. These depo si ts occupy an erosional 

trough that was incised throu gh the Ogallala for mation and into the Triassic 

"red beds" in late Pliocene or early Pleistocene tim e . This trough i s 

believed to have been cut by a major ancient stream that fo llow ed the 

present course of the Pecos River to the vicinity of Fort Sumner and th en 

continued southeastward across what is now the Southern High Plains to the 

a rea in the vicinity of th e present course of th e Double Mountain Fork of 

the Brazos Riv e r in Texas. The headwat ers of this stream were probably 

pirated by a northward extension of the present lower reach of th e Pecos 

River in lat e Pleistocene time. Theis (1932) concluded that th e valley 
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of this ancient stream must have had a topography similar to that of the 

present "Breaks in the Plains," with steep side slopes facing a broad 

flat valley on either side. He further concluded that at least the lower 

part of the valley fill, which consists largely of sand and gravel, was 

the result of stream deposition on the ancient valley floor. The remainder 

of the fill , which consists largely of silt and fine-grained sand, was 

considered by Theis to consist of an accumulation of waste and slump from 

the side slopes of the valley that the beheaded stream was unable to carry 

away. The accumulation of this waste and slumpage and subsequen t smooth­

ing by runoff and wind have been postulated as the principal factors in 

the development of the present valley form. 

The shallow aquifer system that is present in the valley fill of the 

Por t a les Valley i s bound ed on the wes t by a gro und-w a t e r di v ide loc a te d 

near the western limit of the Lla no Es t aca da, and on th e s outh by a definite 

hydr aulic boundary th a t is defined by a lin e of approxim a te int e rs ec tion 

of th e water t able with roc ks of Tr i ass ic and perhaps Cretaceous age. The 

north er n bounda ry of thi s aquifer sys t em i s esse nti a lly coincid ent with 

the north er n physiographic boundary of the Port a les Vall ey and b etwe en th e 

northw es t e rn part of Township 1 North, Range 34 Eas t and th e Texas- New 

Mexico st a t e line is considered to very nea rl y coincide wi th the poorly 

def in ed crest of a ground-w a t er divide that li es beneath the be lt of sa nd 

dunes a lon g and on e ith e r side of Blackwa ter Draw between the northern 

marg in of exten s ive irri ga tion development in th e Porta l es Valley and th e 

south ern bound a ry of extensive irri gation development in Curry County and 

the extr eme northea s tern part of Roose velt County. The crest of this 

gro und- water di vid e , in turn, is considered by the writ er s to b e the 
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practical northern limit of the area in which water is produced wholly 

or in part from valley fill. Neither the position of this ground-water 

divide nor the position of the northern wedge edge of the valley fill is 

considered, however, to have any real hydraulic significance for the 

ground-water reservoir in the valley fill extends northward without inter­

ruption into contiguous sediments of the Ogallala formation in Curry County. 

The ground-water reservoir in the valley fill also extends eastward with-

out interruption into Bailey County, Texas, where the hydraulic connection 

between the valley fill of the Texas portion of the ancient Portales Valley 

and the adjacent Ogallala formation is comparable to that existing in 

New Mexico. The part of the northern boundary of this aquifer system 

between the northwestern part of Township 1 North, Range 34 East and the 

approximate western limit of th e Llano Estacado, in contrast, consists of 

a definite hydraulic bound ary that is defined by a line of approximat e 

intersection of th e water table with rocks of Triassic age alo ng th e so uth 

s id e of an el on gate d, loc a lly discontinuous, west-northwest to east-southeast 

trending "red bed high." This "r ed bed high" li es betw een nearly adjacent 

areas of irri gatio n development and locally divides the regional shallow 

ground-wat er r eservoi r into two separate and di s tinct aquifer systems. 

The water produced south of this "red bed high" is cons ider ed to b e produced 

from val l ey fill and that produ ced north of thi s "red bed high 11 is considered 

to be produ ce d from th e Oga llala formation. 

The eroded surface of rocks of Triassic or Cretaceous age that 

immediat e ly underlie the valley fill in most of the Por tal es Valley and 

the Ogallala formation along the north side of the Portales Va ll ey and in 

Curry County is considered to be the practical lower limit of permeab l e 
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sediments from which s ignificant quantities of water can be produced for 

irrigation, municipal and industrial purposes. 

Theis (1932, p. 143) considered the area of contr ibut ory draina ge to 

the Portales Valley to cover an area of about 850 square miles and concluded 

(p. 144) that annual rechar ge to the valley's shallow aquifer sys t em "may 

amount to 24,000 acre feet bu t is pro bably less . " If his es timates are 

correct the recharge to this aquifer sys tem can be cons id ered to be in 

order of 0.5 in ch per year or less. The average annual flow of ground 

water across the Texas-New Mexico state line approximately equals the 

average annu al recharge to thi s aquifer system in New Mexico; therefore, 

virtually all of th e water withdrawn for beneficial use in New Mexico is 

derived from ground -water storage. 

The depth to the wa t er tabl e in the Portales Val le y ranges from less 

than 10 f eet to more than 140 fe et and averages about 60 fee t in most of 

the irrigated area. The depth to the top of the Triassic "red beds" ranges 

from Oto more than 200 feet. Existin g irri ga tion wells normally have 

specific capacities r ang in g f rom 10 to 50 gallons per min ute per foot of 

drawdown and production capacities ranging from 50 to 1,500 gal l ons per 

minute. The average irrigation well in the valley ha s a specific capacity 

of about 20 gallons per minute per foot of drawdown and a production capacity 

of about 450 ga llons per minute. Pumping lifts i n existin g irri gation wells 

ranged from 50 feet to 115 feet in 1960 and averaged about 84 feet . The 

average annual water-level decline in the irri ga t ed area was 0.59 feet for 

the period of January 1956 through January 1961 . The average annual water ­

l evel decline since January 1961 has not been determined. 

The major part of the irri ga tion development i n the valley is l oc ated 

in Township 1 Nor th, Ranges 31, 32, and 33 East; Township 1 South, Ranges 

32, 33, 34, and 35 East; Township 2 South, Ranges 33, 34, 35, 36, and 37 
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East; and Township 3 South, Range 35 East. 

DEVELOPMENT OF IRRIGATION 

Large scale irrigation farming had its beginning in the Portales 

Va lley in about 1910 and, for all practical purposes, has continued to 

expand to the present time. Prior to 1910 many farmers irrigated small 

tracts with water pumped by windmills or in a few cases, by centrifugal 

pumps powered by gasoline engines, but it was not until the organization 

of the Portales Irrigation Company in 1910 that irrigation on a large 

scale is considered to have begun. 

The Portales Irrigation Company was composed o f local irrigators 

and was financed with bond s secured by mortgages on the irrigated lands. 

Following the organization of this company a centrally-located elect ric­

power plant was constructed at Portales a nd 69 individual pumping plants 

were served in the present irrigated area. The power plant was designed 

to produce suf fi cien t electricity to pump 30,000 acre feet during the 

grow in g season for the 10,000 acres that were included i n the project, 

but the capacity of the plant was never rea ched and the planned ac re age 

was never irrigated (Theis, 1932, p. 124). It is reported that an average 

of 4,000 acre feet of water per year was pumped from 1910 to 1914 (Baker, 

1915, p. 9~l-

This initial attempt to irrigate on a large sca le in the Portales 

Valley was unsu ccessf ul. Few of the people involved in th e project had 

had previous experience with irrigation -- attempts were made to irri ga t e 

too much land with one well and crops suitable to soi l and climatic con­

dition s were not ascertained -- and no ready mark e ts for the produce were 
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avai l able. The necess i ty of res tr icting individual ir r iga t ors as to t he 

t i me when t hey cou l d use power i n order t hat the l oad on the centra l power 

statio n might be distr i bu t ed also caused a great deal of d i ssat i sfaction 

among the people i nvolved in t he pr oject . As the resu l t of these and 

other factors the project failed . The entire e l ectric plant wa s dis ­

mantled and sold duri ng Worl d War I . 

I n 1919 the pumpin g plants i n the valley were to o few in number to be 

reported separate l y by the U. S . Census, but after a period of quiescence 

the pract i ce of ir rigation revived an d began t o expand in about 1925 . The 

gr owth fro m this date was mor e no r mal, and by 1929 t he U. S . Census r eported 

that 166 pumping pl ants were i n operation and 4,8 23 acres of land were i rri­

gated . About 30 0 irrigation wel l s were in use in 1931 and about 8,850 acres 

were under irrigation. Approxi mately 22,000 acre-feet of water was pumped 

during the 1931 irrigation season. 

The extent of irrigation deve l opmen t and irri ga t i on pumpage in the 

val l ey each year from 1932 through 1966 has been estimated by the U.S . 

Geol ogica l Survey as fol l ows: 

Year Acres Irrigated a Irrigation Pum~age 
(acre - feet) 

1932 7,400 17,000 
1933 5,650 13,000 
1934 9,000 18,000 
1935 10,000 20,000 

1936 11,000 22,000 
1937 11,000 22,000 
1938 11,000 16,500 
1939 13 , 000 19,500 
1940 13,700 25,800 

194 1 15,000 9,750 
1942 15,700 23 , 500 
1943 17,000 45,000 
1944 20,500 23,500 
1945 22,000 37,500 
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Year Acr es Irrigateda Irrigation PumEage 
(acre - feet) 

1946 24,500 37,000 
1947 28,000 45,000 
1948 32,000 37,000 
1949 37,000 37,000 
1950 43,000 52,000 

1951 47,000 84,000 
1952 48,000 82,000 
1953 49,000 101,000 
1954 50,000 108,000 
1955 50,750 95,000 

1956 51,250 100,000 
1957 51,000 89,000 
1958 51,000 70,000 
1959 56,000 90,000 
1960 56,000 75,000 

1961 
b 

58,000b 
1962 58,700b 
1963 60,000b 
1964 62,000b 
1965 63,000 

1966 64,000b 

a Estimate by U.S. Geological Survey unless otherwise indicated. 
b Estimate by New Mexico State Engineer Office. 

Approximately 66,000 acres of land were irrigated with water produced 

from about 1,626 wells in 1967. 

DECLARATION AND EXTENSION OF BASIN 

The Portales Valley Underground Water Basin was originally dec l ared 

and bounded by Orde r No. 28 of the State Engineer dated May 1, 1950 and 

extended by Order No. 51, dated July 18, 1955, to include certain areas 

adjacent to the north and south boundaries of the previously declared 

basin. A subsequent State Engineer Order, No. 52, dated November 3, 1955, 

revised the boundaries of the southward extension of t he basin to exclude 

an area southwest of the community of Floyd where the geological condi-
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tions were such as to make it impractical to produce water from wells for 

other than stock and domestic use. Figure 1 shows the original boundaries, 

the extended boundaries, and the revised boundaries of the basin. 

WATER-RIGHTS ADMINISTRATION 

The supply of water available from the shallow aquifer system of the 

Portales Valley, as has been previously noted, is limited largely to stored 

water that has accumulated in this aquifer system over a period of several 

thousand years. It has also been noted that the large-scale pumping ext ant 

in the valley is essentially a mining operation that will ultimately reduce 

the available ground-water supply to the extent that irrigation will no 

longer be feasible. In attempting to find an equitable solution to the 

problem s inherent to th e a dministrati on of wa ter ri gh ts und er these condi ­

tions considerable effo rt has been devoted by the Sta te Engineer to the 

development of a sys tem of administration that provid es a reasonable meas ure 

of protection to exist in g rights to water without unduly restrictin g the f ull 

eco nomi ca l utilization of ex i s tin g water supp lie s in the basi n. At the time 

of its declaration in 1950 no detailed quantitative data were available for 

the basin and ~pplications to appropriate water were approved or denied 

sole ly on the ba sis of recorded historical changes in gro und-wat er l eve ls . 

In fo rmation was developed fo r the basin's shallow a qui f er system from 1954 

through 1956, however, that permitted the determination of the probable 

''life expec tan cy '' of the ground-wat er supply in the ce ntral heavily develop ed 

part of the ba s in, and in 1967 investi gations were completed that perm itted 

th e determination of ei ther the "life expectancy" or the "life expectancy 

indexn for the ground-water supply in all parts of th e basin. The "li fe 

expectancyu or "li fe expectancy index" expresses th e expected years of 
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continued large-scale pumping in established unit areas of the basin, and 

is the basis upon which applications for new appropriations of water are 

approved or denied by the State Eng ineer at th e present time, The essential 

elements of the principal steps in the development of this system of water­

rights administration are described in subsequent paragraphs. 

Administration Based on Historical Changes in Water Levels 

The store of available data pertaining to the ground-water supply of 

the Portales Valley at the time of its declaration in 1950 consisted 

principally of the conclusions and supporting records given by Theis 

(1932 and 1938), and the records collected by the U.S. Geological Survey 

subsequent to 1931 that are given in progress reports by Theis (1934 and 1939) 

and Conover and Akin (1942), and in the annual water-level reports of this 

federal agency. Although lackin g in specific information on the quantity of 

water availabl e from the va ll ey 's sha ll ow aquifer system these reports pro­

vide d ample evidence that a subs tantial part of the water pumped for irriga­

tion and other purpo ses was being mined from ground- water storage , In 

recognition of thi s fact the Sta te Engineer , upon desig natin g a part of 

the valley as a declared ground-wat er basin, established definite admini s tra­

tion criteria to pr eve nt further expansion of irri ga tion development in areas 

where the rate of storage depletion was considered to be excessive. Inasmuch 

as measured changes in water levels constituted th e only specific basin-wide i' 

record s upon which a more or less localized contro l of rates of s t orage 

depletion could be based, th e net r eco rded change in water levels from 

January 1940 to January 1950 was adopted by the State Engineer as bein g 

repr ese ntativ e of the rate of storage depletion by ex i s tin g pumping and 
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excessive rate of storage depletion was defined as a net water level 

decline of more than 2 feet during this period. Water was considered to 

be available for appropriation under this system of basin administration 

if the water-level decline experienced at the location of a proposed well 

between January 1940 and January 1950 was 2 feet or less. In cases, however, 

where a decline in water level of more than 2 feet had been experienced during 

this period the water supply was considered to be fully appropriated and the 

application to appropriate water from a well at that location was denied. 

Initial System of Administration 
Based on Life Expectancy of Water Supply 

It was evident upon completion of the studies by Galloway (1956) and 

the subsequent determination of the quantity and areal distribution of ground 

water in storage that the extent to which water was available for continued 

pumping varied widely, and oft en abruptly, within the area in which subsurface 

and water-level data were then available. It was fur ther evident that a 

reco gn ition of these variations in actions on applications to appropriate 

water would provide a more reasonable and equitable basis for water-rights 

administration. In order that he might incorporate a consideration of these 

variations into a set of criteria for determinin g the quantities of water 

available for appropriation, the State Engineer replaced his heretofore 

described policy of approving or denyin g applications to appropriate water 

on the basis of change in water lev e ls from 1940 to 1950 with a system of 

administration based on the concept of "life expectancy" of continued large­

scale pumping in unit areas of the basin. This change in administrative 

criteria became effective on March 24, 1958. 
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The concept of ''life expectancyrr as adopted for use in this system 

of water-rights administration was based on the following assumptions: 

(1) that the change in the water level at any particular 

point in the basin over a period of several years represents the total 

net effect of all natural and man-made forces acting upon the hydraulic 

system of the ground-water reservoir at that point durin g that period; 

(2) that the average specific yield of the ground-water reservoir 

remains unchanged with depth and that the average rate of decline ex perienced 

at a point over a period of several years of pumping is comparable to the rate 

of decline that can be expected to continue at that point if the rate and dis­

tribution of pumping remain unchanged; and 

(3) that the period over which lar ge-scale pumping can be expected to 

be continued in an area of ground - water minin g is l arge ly a function of the 

rate of water-level decline and the ex t ent to which the gro und-wat er reservoir 

can be dewatered without subs t antial reductions in pumping rate s . 

It was apparen t, upon consideration of the limitations of available 

data and the practicality of possible sys t ems of administration, that any 

determination of "lif e ·expectancy" of continued large-scale pumping should 

be based upon average conditions within specified unit areas of the basin 

rather than upon conditions at sites of pr oposed well s . Al thou gh it was 

desirable to adopt a unit area as lar ge as practicable for purposes of 

administration, it was also apparent, in cons iderati on of the wide and 

often abrupt variations in the thickness of saturated sediments, that the 

area selected s hould be small enou gh to permit act ion on application s for 
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water on the basis of conditions in the general vicinity of proposed wells. 

It was further apparent that the boundaries of the selected area should 

coincide with established section lines of the New Mexico Rectangular 

Coordinate System so that the areas might be readily and explicitly defined 

for purposes of administration. To meet the need for a unit of area that 

met these requirements each township lying wholly or partially within the 

declared boundaries of the Portales Basin was divided into nine essentia ll y 

square units of four sections each. The system of l~tter designations assigned 

to "administrative blocksn in each township in the basin is shown on Figure 2. 

Upon es tabli shing a workable system of administrative blocks, work was 

irmnediately initiated to determine, insofar as possible, the average annual 

water-level change, the average thickness of saturated sediments, and the 

extent of irri ga ted lands served from wells within the boundaries of eac h 

block. The period over which then exis ting large-scale pumping could be 

expec t ed to continue was then computed for each individual block by the 

equation 

LE = EST 
ti: 

in which "LE" represents years of life expectancy of available water supply 

for the block as of January 1956; 11 EST" represents "average effective satu ­

ra t ed thickness" of water-bearing sediments beneath the block, in feet, as 

of January 1956; and "~" repr ese nts the average annual historical water­

level change beneath the block, in feet, betwe en January 1950 and January 1956. 

The '' average effective saturated thickn ess ", as used in this equation, is 

equal to th e 11average saturated thickness" les s 20 feet and is considered 

to be th e maximum thicknes s of saturated sediments that can be effectively 

dewatered by continued lar ge-scale pumping without substantial redu c tions 
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in pumping rates. The average annual change in water levels from January 

1950 to January 1956 was selected for use in this equation because of the 

relatively close correspondence of the average total irrigated acreage during 

this period with the total irrigated acreage at the close of the 1955 irriga­

tion season. The average annual water-level change during this period was 

thus considered to be representative of the average annual water-level change 

to be expected in the future if the irri ga tion development in the basin as of 

the close of the 1955 irrigation season continued unchanged. 

Upon adopting the concept of life expectancy of water supply in established 

administrative blocks actions were tak en on applications to appropriate water 

in accordance with the following criterion: 

The supply of water available to an administrative block was 

cons id ered to be ful ly appropriated i f the life expecta ncy for the 

administrative block or any of the four administrative blocks adjacent 

to its north, south, east and west boundaries was less than 40 years 

fro m 1956. 

To reflect the effects of pumping for rights granted or dev e lop ed 

subsequ ent to 1955 the li fe expe ctancy for each of the 5 blocks was adjusted 

by the equation 

(Irrigated Acrea ge in 1955) (LE) 
LEa = (Existing Ves t ed Rights)+ (0.90 x Existing Inchoat e Rights) 

In this equation the term "LEn is th e ap parent lif e ex pectancy of the water 

s upply availabl e to an administrative block and the t erm "LEa" is th e probable 

**For a time life expectancies were adjuste d by the equation 

(Irrigated Acreage in 1955) (LE) 
(Irri gated Acreage in 1955)+ (0.90 x Exi sti ng Inchoate Rights) 

The fact that considerable acreage with water ri ghts was fallow in 195 5 in 
some administr ative blocks made it desirable to r evi se t he denominator of 
thi s equation to reflect tot al ri ghts in 1955 rathe r than acreage irrigate d 
in 1955. 
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life expectancy as adjusted to reflect the effects of expected demands for 

water by all existing vested and inchoate rights in that block as of the date 

of filing of the application in question. These adjustments were made for 

each permit granted until a permit was granted that reduced the life ex­

pectancy of the water considered to be available to pumping in the block 

to less than 40 years. When this point was reached subsequently filed 

applications to appropriate water from that administrative block generally 

were denied. 

Although the limitations of the above criterion provided the basis 

for action on most applications, exceptions were deemed necessary in some 

cases, particularly in cases of applications in areas of the basin where 

the life expectancy of the available water supply was relatively short 

because of a limit ed thicknes s of sa tur ated sed iment s rather than an 

appr eciable water-level decl in e . The fact that the subject administrative 

block or any of the four adjacent blocks had a li fe expectancy of l ess than 

40 years was not consi dered cause for denial if there were no existing rights 

in the block ha-wing a l i fe of l ess than 40 years . In such cases , however, 

the applicant was advised by reference to maps and oth er data of th e probable 

shortness of lif e of th e avai labl e water supply and the prob ab le in efficiency 

of th e propo sed appropriation. 

Interim System of Administration Based 
On Lif e Expectancy of Water Supply 

Follo wing adoption of th e conc ep t of life expectancy of water supply 

as the basis upon which water rights would be administ ered, irrigation 

sprea d s lowly throu ghout most of th e admini stra tive blo cks in which water 

had bee n found to be available for appropriation, and by 1962 much of the 
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available water had been appropriated in the part of the basin for which 

historical water-level changes and other needed quantitative data were 

available. Applications were also being filed at this time to appropri­

ate water in areas known to be underlain by sufficient water to permit 

the development of irrigation wells for which no water-level change data 

were available, and an increasing number of applications were being filed 

to appropriate water in areas where neither the volume of ground water in 

storage nor the historical rate of water-level decline was known. To 

facilitate action on applications for water in areas where the thickness 

of satura ted sediments was unknown work was initiated in 1962 to extend, 

insofar as possible, the quantitative studies conducted in 1956 and 195 7. 

Work was also initiated in 1962 to develop a more reasonable method for 

synthesizing the anticipated future effects of pumping that were not re­

flected in the th en availab l e records of water-level change. It be came 

apparent during the course of these studies that th e previously de sc ribed 

criterion and th e computations made in its application should be revi se d. 

To meet this need the State Engin eer incorporated the following changes 

into his system of water-rights administration in August 1964: 

(1) The total number of administrative blocks in which life 

expectancies would be considered in actions on applications to appropri -

ate water was expanded from 5 to 9 by adding the blocks located northwe s t, 

northeast, southwest and southeast of the block in which the proposed well 

was to be located to the cross -lik e pattern of 5 blocks used in the previ­

ously described sys tem of administration; 

(2) January 1956 to January 1961 was adopted as th e period on which 

average annual water-level changes would be based; 
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., 

(3) Average annual water-level changes and average thicknesses 

of saturated sediments were determined on the basis of areas underlain 

by saturated sediments rather than total areas within the boundaries of 

administrative blocks; 

(4) The projected total annual water-level change (.6.T) in an 

administrative block was determined by calculating the average annual 

water-level decline to be expected in that block from pumping to satisfy 

rights granted subsequent to 1955 in that block and all of the 8 surround­

ing blocks, considering the local transmissibility of the shallow aquifer 

system, and adding the result to the average annual historical water-level 

change in the block; 

(5) The term "life expectancy index" (LEI) was adopted to designate 

a life expectancy calculated by using a projected total average annual 

water -level change (.6.T) rather than an average annual historical water ­

level ch ange; and 

(6) The "life expectancy " or "lif e expectancy index" f or each admin­

istrative block was r evised after each permit was granted to reflect the 

expec ted probable effects of all ri ghts in that block and the 8 su rround­

in g blocks as of the date of revision. 

The concepts of 11 effectiv e satur a ted thickness" (EST) , "avera ge annual 

water -l eve l change" ( .6.), and "life expectancyn (LE) of water supply available 

to pumping in a given administrative block in this system of administration 

were the same as ha s be en defined in the discussion of the previ ously de­

scribed system of administration. The size and method of de sig na ting 
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administrative blocks within each township in the basin was unchanged. 

The group of administrative blocks in which life expectancies were 

considered in new applications for water was expanded from a total of 5 

blocks to a total of 9 blocks to assess the effects of pumping in a given 

administrative block in a manner more reasonably consistent with the actual 

distribution of water-level declines in the vicinity of a discharging well. 

January 1956 to January 1961 was adopted as the period on which average 

annual water-level changes would be based because (1) the average annual water­

level changes in this period were believed to reflect, within reasonable 

limits, the average annual water-level changes to be expected in the future 

if irrigation development as of the close of the 1960 irrigation season 

continued unchanged; and (2) the mean annual precipitation at the climato­

lo gical stations in the Portales Valley during this period was within 0.2 

percent of a composite lon g- t e rm mean obtained by averaging records of 

annual precipitation at all of the se statio ns from the beginning of record 

through 1961. 

The average annual water-level dec lin es to be exp ected from pumpin g 

to satisfy rights granted subsequent to 1955 were computed with an equation 

dev e l oped by Theis (1935). This eq uation i s based on the ass umption that 

th e flow of water in a porous medium is analogous to th e flow of heat by 

conduction and that the mathematical theory of heat conduction is largel y 

applicable to hydrauli c theory. It is ge nera lly accepted and widely used 

by gr ound-water hydrolo gi sts and can be derived using hydraulic concepts 

directly. 

In gener a l, the rate at which the water table declines at any point 

within the cone of water-table depression that surrounds a pumping well 
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is dependent on the distance to the pumping well, the rate of discharge 

from the pumping well, the length of the period of pumpi ng, the areal 

extent of the aquifer system, and the ability of the aquifer system to 

stor e and transmit water. The "coefficient of storage" expresses the 

quantity of water that can be removed from or placed into storage in a 

saturated material under field conditions and is defined as the volume 

of water that an aquifer releases from or takes into storage per unit of 

surface area of the aquifer per unit of change in the component of head 

normal to that surface. The ability of the aquifer to transmit water is 

expressed in terms of the "coefficient of transmis s ibility" which is de­

fined as the number of gallons of water per day, at the prevailing tempera­

ture of the water, that are transmitted laterally through a section of the 

aquifer one mil e in width when the hydraulic gradient is one foot per mile. 

For purpose s of computin g future effects of pumping for this system 

of admini s t ra tion Theis' equation was expressed as 

s = ll.~S Q W(u) 

in whi ch " s " i s the l owerin g o f the water table a t a specif i ed po int i n 

feet, "Q" i s the anticipated di scharge of th e well in ac r e feet pe r year , 

"T" i s th e "co effic ient of transmis sib ilit y" and "W(u)" i s th e "wel l function 

of u" that is det ermined from a typ e curv e or published tables of the function 

"u". The va lue of "u" fo r a particu l ar set of conditions was comput ed by the 

equation 

u = 142,830 r 2s 
Tt 

in which "r" i s the distance to th e pumpin g we ll in mil es , 11S11 is th e 

"co effic i ent o f s torag e", "T" i s t he " coefficient of tr an smi ssi bilit y", 

and "t" i s th e anticipated time th e well will be pumped in year s . 
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Data pertinent to the application of this equation that were available 

to the State Engineer as of 1964 indicated that: 

(1) The average irrigation water requirement for crops grown in 

the valley was about 2.0 acre feet per acre; 

(2) Approximately 25 percent of the water used for irrigation 

purposes was being lost to deep percolation; 

(3) The "coefficient of storage" of the shallow aquifer system 

rang ed from about 0.10 to about 0.20 but was usually in the order of 

0.15 in most of the then irrigated area of the valley; and 

(4) The "coefficient of transmissibility" of the shallow aquifer 

system varied widely in response to changes in the lithology and thicknes s 

of the sediments comprising the ground-wat er r ese r voi r and ranged from as 

littl e as 30,000 in the northwestern, western, and ex tr eme s outhern parts 

of the basin to as much as 125,000 near the Texas - New Mexico state line. 

It was assumed for purposes of computin g the required water-level 

declines that : 

(1) All water pumped to satisfy rights grant ed subsequent to 1955 

in a giv en administrative block would be derived from a singl e well located 

at the center of that block; 

(2) The net average annual depletion of ground-water storage by 

pumping for irrigation purpo ses was 1.5 a cr e feet per acre irri gate d; 

(3) The "coefficient of storage" for th e shallow aquifer system 

was 0.15; and 
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(4) The "coefficient of transmissibility" varied from area to 

area with changes in thickness of saturated sediments. 

It was further assumed that pumping to satisfy rights granted sub­

sequent to 1955 began in 1956 and would continue until 1996. 

Upon establishing the probable "coefficient of transmissibility" of 

the shallow aquifer system in the vicinity of a given administrative block 

that contained rights granted subsequent to 1955, computations were made to 

determine the water-level declines that would be caused by pumping to satisfy 

those rights for 40 years at a point located 0.25 miles from the center of 

the subject block, at the corners of the subject block, and at the remaining 

corners of the eight surrounding blocks. The average water-level decline to 

be expected in the subject block as a result of the subject pumping was 

obtained by averaging th e computed declin es at its corners and the comput ed 

decline at a point 0 . 25 miles from its center. The averag e water-level 

decline to be expected in each of th e eight surroundin g blocks as a result 

of the subject pumping wa s obtained by averaging the computed declines at 

the corners of that block . Inasmuch as the computed average water-le ve l 

dec lin e in each of the nine blocks represent ed th e effec ts of sa tisfyin g 

the cited rights for 40 years each average declin e was divided by 40 to 

obtain a computed average annual water-level declin e . 

When the foregoing computations had been made for all rights granted 

subsequent to 1955 in all administrative blocks in th e basin the total 

computed average annual water-level decline in any given block was det er­

mined by adding the average annual water-level decline produced in that 

block by pumpin g in each of the e ight surrounding blocks to the average 
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annual water-level decline produced by pumping in the block itself. The 

resulting value was added to the average annual historical water-level 

change in the block to obtain "6r" , which has been previously defined. 

116 11 was then divided into the average effective thickness of saturated 
T 

sediments (EST) in the subject administrative block to determine its "life 

expectancy indexrr (LEI). 

Except for adopting the parameter "life expectancy index" (LEI) and 

increasing from 4 to 8 the number of adjacent administrative blocks in 

which "life expectancy" (LE) or "life expectancy index" (LEI) was considered 

in determining the availability of water for appropriation in any given block 

the basic criterion for determining the availability of water for appropria­

tion was unchanged from the previous system of water-rights administration. 

Present System of Administration Based 
On Life Expectancy of Water Supply 

The adop tion of January 1956 to January 1961 as the period upon which 

ave ra ge annual historical water-level changes (6) would be based in August 

1964, and the continued extension o f quantitative studies in the basin as 

add ition al basic data became available faci lit ated action on most applica -

tions for water filed prior to July 1964. Beginning in July 1964, however, 

the number of applications seek in g water from the sand dunes area east and 

northeast of th e City of Portales began to increase and by the end of December 

1964 applications had been filed to appropriate water for about 30 ,000 acres 

of previously undeveloped land in this area. Applications were also fi l ed 

during this period to appropriate supplemental water from this area for 

35,000 acres of ex istin g irri gated land lo cated outside the sand dunes 

area. Additional applications were also filed during and innnediately 
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following this period to appropriate water from areas in the extreme 

western part of the basin into which quantitative studies had not been 

extended. To facilitate action on thes e applications work was initiated 

to develop detailed quantitative data for areas not covered by previous 

quantitative studies. Work was also initiated to update and revise the 

findings of all previously conducted quantitative stud ies to the extent 

of the then known available basic data. The Bureau of Reclamation's in­

vestigation of the availability of supplemental water for existing rights 

in the basin was conducted concurrently with this work . Upon completion of 

these studies the State Engineer incorporated the following modifications 

into his system of water-rights administration in November 1967. 

(1) The basin, for purposes of determining the quantity of water 

available for appropriation, was divided into three areas: (a) the "Western 

Area", cons istin g of that part of the basin lying in Range 30 East and the 

western one -th ird of Range 31 East; (b) the "Central Area", co nsisting of 

that part of the basin lying in the ea s t ern two-thirds of Range 31 East and 

Ranges 32, 33 and 34 East; and (c) th e "Eastern Area", consisting of that 

part of the basin lying in Range s 35, 36 and 37 East. 

(2) In the "Western Area" the water -l evel declines to be ex pected 

from pumping to sa tisfy rights existing as of October 1, 1967 were computed 

with the Theis equation to provide a substitute for historical water-lev e l 

chan ge records; 

(3) In the "Eastern Arearr the number of administrative blocks to which 

the 40-year life expectancy criterion is applied was incr eased from 9 to 25; 
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(4) The 11coefficient of storage 11 was increased from 0.15 to 0.20; 

(5) The "coefficient of transmissibility" was considered to be 

40,000 gpd/ft in the "Western" and "Central" areas and 100,000 gpd/ft in 

the "Eastern Area"; 

(6) The net average annual depletion of ground-water storage by 

pumping for irrigation purposes was decreased from 1.5 to 1.29 acre feet 

per acre irrigated; and 

(7) In the "Eastern Area 11 the water-level declines to be expected from 

pumping to satisfy rights existing as of December 31, 1961 were calculated 

from analog data developed by the Bureau of Reclamation. 

No changes were made in the concepts of "effective saturated thickness" 

(EST); "average annual historical wate r- level change" ( 6 ) ; "life expectancy" 

(LE); 11 life expectancy index 11 (LEI); or the size or method of designating 

administrative blocks within each township of the basin. The method of 

computing the water-level declin es to be expected from pumping to satisfy 

rights granted subsequent to 1955, and the period of record upon which 

average annual historical water- level changes ( 6 ) were bas ed wer e also 

unchanged. 

The basin was divided into three separate areas under this system of 

administration to provide a reasonably cons i ste nt and eq uitabl e basis for 

determining quantities of water available for appropriation in all areas of 

the basin. 

The revised average values assigned to the storage coefficient and the 

net average annual depletion of ground-water storage by pumping f or irrigation 
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purposes were developed by the Bureau of Reclamation during their investi­

gation of the availability of supplemental water for existing rights in 

the valley. 

It was assumed for purposes of computing the average annual water-

level declines to be expected from 1956 to 1996 in the 11Western Area 11 that 

the average coefficient of transmissibility (T) of the ground-water reservoir 

in this part of the basin was 40,000 gpd/ft, that the average coefficient of 

storage (S) was 0.20, and that the net average annual depletion of ground­

water storage by pumping for irrigation was 1.29 acre feet per acre irrigated. 

It was further assumed that the average annual water-level decline computed 

for any given administrative block (.6.C) would be equal to the sum of the 

average annual decline produced in that block by pumping to satisfy existing 

rights in the 48 surrounding blocks and the avera ge annual decline produced 

by pumping to satisfy existing rights in the block itself. With the aquifer 

coefficients characteristic of the western part of th e valley 86 percent of 

the water pumped from an administrative block in a period of 40 years i s taken 

from storage beneath that block and the 48 surrounding blocks. A lack of 

water-level change data, upon which projections of future effects of pumping 

to satisfy then existing ri ghts could be based, made it necessary to compute 

these average annual water-level declines. The method employed to compute 

the average annual decline in each administrative block (.6.C) was similar 

in all other respects to the method employed to compute the average annual 

declin es for the previously discussed 9-block system of administration. 

The method used to compute total average annual water-level changes 

in the "Central Area" caused by pumping to satisfy existing rights (.6.T) 

was identical to the method employed in the previously used system of 
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administration. All previously used water-level declines were recalculated 

to reflect the adopted change in the coefficient of storage and the adopted 

change in the net average annual depletion of ground-water storage by pump­

ing for irrigation purposes. It was assumed, for purposes of computing the 

latter declines, that the average value of the coefficient of transmissibility 

in this part of the basin was 40,000 gpd/ft. 

The water-level declines that would occur in the "Eastern Area" from 

pumping to satisfy recently granted rights were computed with the Theis 

equation. It was assumed for purposes of computing these declines that 

the average coefficient of transmissibility (T) of the ground-water reser-

voir in this part of the basin was 100,000 gpd/ft, that the average coefficient 

of storage (S) was 0.20, and that the net average annual depletion of ground­

water storage was 1.29 acre feet per acre irri gated . It was f urth er assumed 

that the average annual water-level decline to be expected from thi s pumpage 

in any given administrative block would be equal to the sum of the average 

annual decline produced in that block by pumpin g to satisfy recently granted 

rights in the 24 surrounding block s and the average an nu a l decline produced 

by pumping to satisfy recently gra nt ed rights in the blo ck itself. A group 

of 25 administrative blocks was adopted for th ese computations to provide 

an area in which the volume of saturated sediments expected to be dewatered 

und e r a given set of pumping conditions would duplicate, wit hin re as on able 

limits, the vo lume of saturated se diments that would be expected to be de­

watered under a simi lar set of pumping conditions in a group of 9 blocks in 

th e "Central and Western Areas" of the basin where the coeff i cie nt of tran s ­

mi ss ibility i s in the order of 40,000 gpd/ft rather than 100,000 gpd/ft. 

The method used to comput e the total average annual water-level changes 

that would occur in the southern and western parts of th e "Ea ster n Area" 
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where representative historical water-level change data were available 

(6T) was identical to the method employed in the previously used 9-block 

system of water-right s administration. All previously used water-level 

declines resulting from pumping to satisfy rights granted subsequent to 

1955 were recalculated to reflect the effects of pumping in the increased 

number of surrounding administrative blocks, the adopted changes in the 

hydraulic coefficients of the shallow aquifer system, and the adopted 

change in the net average annual depletion of ground-water storage by 

pumping for irrigation purposes. 

The remainder of th e "Eas tern Area" consists largely of the essentially 

undeveloped "sand dunes area" in the northeastern part of the basin. In this 

area th e total average annual water-level declines (6 0 T) were determined by 

adding the computed average annual water-l evel declines resulting from pump­

ing to satisfy ri ghts granted subsequent to 1961 to an average annual water­

level change derived from electr i c analog data developed by the U. S . Bur eau 

of Reclamation. The Bureau data repres ented the distribution and magnitudes 

of the total water -l evel declines t o be expected to the year 2000 from pump­

in g to satisfy rights exist in g as of December 31, 196 1 in parts of the 

Portales Valley and contiguous areas of Parmer and Bailey Counties, Texas 

and Curry County, New Mexico. The parameters employed in the comput a tion 

of average annual water -l evel declines to be expected in this area from 

pumping to sa ti s fy rights granted subsequent to 1961 wer e id ent i cal to 

those used to compute such effects in the part of the "Eastern Arearr where 

representative historical water-level changes were available. 

The "li fe expectancy index 11 (LEI) for administ r at iv e blocks in the 

"West ern rr, nc ent r al", and "Ea ste rn" a reas of the basin were determined by 
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dividing the "average effective thickness of satura ted sediments" (EST) 

by 11
" 

11 
"" n and 11

" " or " " " respectively ~c , ~r , ~r ~or , · 

The basic criteria for determining the availability of water for 

appropriation in a given administrative block under this system of water­

rights administration is as follows: 

(1) In all areas of the basin the supply of water available to an 

administrative block with less than 40 years of life expectancy from the 

year 1956 is considered to be fully appropriated; 

(2) The supply of water available to an administrative block with 

more than 40 years of life expectancy in the 11Western 11 or "Central" areas 

of the basin is considered to be fully appropriated if the life expectancy 

for any of the 8 surrounding administrative blocks is less than 40 years; 

and 

(3) The s upply of water available to an administrative block with more 

than 40 years of life expec tancy in the "Eastern Area" of th e ba sin is con­

sidered to be fu lly appropriated if the life expectancy for any of the 24 

surrounding administrative blocks is less than 40 years. 

Applications to appropriate water from administrative b lock s in any 

of th ese categ ories a re ge nerally denied. The cited criteria fo r denial may 

b e waived, however, if the block (or blocks) that might otherwise constitute 

a basis for denyin g an application for water contains no rights. 

The ch anges in ground-water le ve l s that occurred in the basin from 

January 1956 to January 1961 and the thickness and distribution of sa tu ra ted 

post-Mesozoic sediments that existed in th e basin as of January 1962 a r e 

shown on Figures 3 and 4, respectively. Figu re 5 shows the probable life 
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expectancy of continued large-scale pumping ("LE" or "LEI 11
) in years from 

1962 as well as other specific data for each administrative block. Figure 

6 shows the locations of large-capacity wells and the distribution and 

status of irrigation development in the part of the basin lying in Ranges 

31 through 37 East as of 1967. 

Two wells had been drilled and approximately 260 acres of land had 

been placed under irrigation as of 1967 in the part of the basin not covered 

by Fi gure 6. The latter development is located in the NW\ of Section 5 and 

the NE\ of Section 6, Township 1 North, Range 30 East. 

, 
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