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Summary 

1. Well logs and water quality data indicate that replacement wells LRG-4793-S-2 
and LRG-4793-S-8 are completed below the shallow zone in the intermediate 
freshwater zone of the basin-fill aquifer in the Mesilla Basin. 

 
2. Well test data and estimates of available water columns indicate that the 

replacement wells are capable of reasonably obtaining the quantity of water 
sought.  Minimum capacities of 826 gallons per minute per well would be 
required for the diversion of 800 acre-feet per year as requested on the 
applications, assuming production 60 percent of the time.  Based on available 
information, the potential yield from wells LRG-4793-S-2 and LRG-4793-S-8 is 
about 1,200 gallons per minute each.  Both wells are estimated to retain water 
columns of about 400 feet after 100 years of diverting 800 acre-feet per year. 

 
3. A superposition version of a calibrated ground-water flow model of the Mesilla 

Basin (OSELRG), and the Theis equation were used to estimate hydrologic 
effects of granting the applications.  Drawdowns after 100 years due to existing 
rights are estimated at 10 feet.  Estimated drawdowns at the nearest wells of other 
ownership after 100 years resulting from existing rights and the proposed 
diversions are 20 feet or less.  Simultaneous diversion of 800 acre-feet per year 
each at both replacement wells plus existing rights results in estimated 
drawdowns at the nearest wells of less than 25 feet.  These drawdowns will not 
have a significant impact on the available water columns in these wells, and do 
not result in average annual rates of water-level decline exceeding the Mesilla 
Valley Administrative Area criterion of 1.0 foot per year.  Any affected shallow 
wells could be deepened to regain supply. 

 
4. Surface water depletions from increasing diversions to 800 acre-feet per year at 

the replacement wells would temporarily exceed those resulting from continued 
exercise of the right as it existed at the time it was permitted (baseline depletions).  
Depletions from LRG-4793-S-2 are estimated to be about 128 acre-feet per year 
greater than baseline in year one, and decrease after seven years to less than 
baseline.  Estimated depletions from LRG-4793-S-8 are about 157 acre-feet per 
year greater than baseline in year one, and decrease to less than baseline after 10 
years.  Schedules could be developed which would allow increasing diversions to 
800 acre-feet per year at the replacement wells while maintaining depletions at or 
below offset criteria for the Mesilla Valley Administrative Area. 

 
5. Increasing diversions at the replacement wells to 800 acre-feet per year could 

potentially result in degradation of water quality in the basin-fill aquifer, by 
increasing drawdowns in the intermediate freshwater zone of the aquifer.  
Drawdowns in the intermediate zone near the wells estimated with the OSELRG 
model are about three to four feet greater than in the shallow aquifer zone, 
indicating the potential to induce downward flow of slightly saline water in the 
vicinity of the wells.  These drawdowns represent averages over large areas; 
actual drawdowns in the intermediate zone near the wells could be greater than 
those calculated by the model.  Quantification of water quality effects was beyond 
the scope of, and resources available for, this investigation. 
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Introduction 

Applications to change location of wells LRG-4793-S-8 and LRG-4793-S-2 in the 

Lower Rio Grande Underground Water Basin were filed by the applicant Anthony Water 

and Sanitation District (AWSD) with the Office of the State Engineer (OSE) on 

December 1, 1998 and January 29, 1999, respectively.  The applicant proposes to divert 

800 acre-feet per year (ac-ft/yr) each from two replacement wells, as part of a total 

permitted diversion of 2,225.9 ac-ft/yr from wells LRG-4793 through LRG-4793-S-4, 

LRG-4793-S-7 and LRG-4793-S-8 for municipal, domestic, commercial, industrial and 

related uses within Townships 26 and 27 South, Range 3 East and Township 26 South, 

Range 4 East.  The purpose of this evaluation is to determine whether the capacity of the 

wells is sufficient to reasonably obtain the quantity of water sought, and to estimate the 

hydrologic effects of granting applications LRG-4793-S-2 and LRG-4793-S-8. 

 The source of supply for the wells is the shallow water aquifer of the Mesilla 

Basin near Anthony in southern Doña Ana County, New Mexico (figure 1).  Original 

well LRG-4793-S-8 was permitted in 1990 for a diversion of 100 ac-ft/yr; OSE has 

recognized a capacity of 290 ac-ft/yr based on the declaration for original well LRG-

4793-S-2.  The replacement wells have already been drilled within 100 feet of the 

original wells.  Replacement well LRG-4793-S-2 was completed at a depth of 500 feet 

with 14-inch casing and screen in the NE¼, NW¼, SE¼ of Section 35, T26S, R3E.  Well 

LRG-4793-S-8 was completed at a depth of 520 feet with 14-inch casing and screen in 

the SE¼, SW¼, NE¼ of Section 26, T26S, R3E.  The applications were protested by the 

Elephant Butte Irrigation District (EBID) and the Desert Sands Mutual Domestic Water 

Consumers Association (MDWCA).  Desert Sands MDWCA has two wells in the area 

(LRG-5037 and LRG-5037-S); the EBID has no wells in the area but is responsible for 

delivery of Rio Grande Project surface water supplies to users in New Mexico. 

 

Existing water rights and wells  

Information on 230 wells and over 200 associated water rights located in the 

vicinity of replacement wells LRG-4793-S-2 and LRG-4793-S-8 is presented in table 1.  

Information from OSE files and the WATERS database is summarized for wells in 

Sections 13-15, 22-27, and 34-36, T26S, R3E, as shown in figure 2.  Well depths range 

from 30 feet to 1,300 feet, with depth to water ranging from less than 5 feet to 175 feet 
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below land surface.  Initial water columns in these wells range from 23 to 1,265 feet.  

Declared and permitted water uses include commercial, dairy, domestic, irrigation, 

school, subdivision and community water supply. 

 

Geohydrologic setting 

The regional geohydrologic setting in the vicinity of Anthony has been the subject 

of numerous previous studies including Wilson and others (1981), Hawley (1984), 

SSP&A (1987), Frenzel (1992), Frenzel and Kaehler (1992), Nickerson and Myers 

(1993), and LWA (1994).  The following discussion of the geohydrology of the Mesilla 

Basin draws liberally from these sources. 

The Mesilla Basin is a rift basin bounded by faults, volcanic rocks and uplifted 

blocks of Precambrian to Tertiary-age igneous, metamorphic and sedimentary rocks 

forming from north to south the Doña Ana, Organ and Franklin Mountains on the east, 

and the Robledo Mountains, Sleeping Lady and Aden Hills, and the East and West 

Potrillo Mountains on the west (figure 1).  Up to 2,500 feet of sediments consisting of 

unconsolidated to consolidated clay, silt, sand and gravel comprising the Santa Fe Group 

fill the basin in New Mexico.  Where saturated and permeable these basin-fill deposits 

form the principal aquifer in the Mesilla Basin.  In the Mesilla Valley the alluvial 

deposits of the Rio Grande, which are about 80 feet thick, also form an important aquifer. 

Mountain front recharge from the highland areas flanking the Mesilla Basin flows 

toward the central basin.  The general direction of ground-water flow in the central basin 

is from northwest to southeast.  Outflow occurs at the south end of the basin, and may 

occur to the Hueco Bolson to the east through Fillmore Pass.  Recharge and discharge 

also occur as seepage to and from the Rio Grande and irrigation canals and drains in the 

Mesilla Valley.  Ground-water withdrawals, principally for irrigation and for municipal 

uses by the cities of Las Cruces and El Paso have resulted in drawdowns of up to 50 feet 

near pumping centers.  Elsewhere current drawdowns and projections of future water-

level declines based on existing uses are not significant. 

The basin-fill aquifer in the southern Mesilla Valley can be divided into three 

zones based on lithology and water quality (Wilson and others, 1981; LWA, 1994).  The 

upper or shallow zone consists of relatively coarse-grained alluvium and the upper part of 

the Santa Fe Group, and contains slightly saline water (defined as water with a total 
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dissolved solids [TDS] concentration between 1,000 and 3,000 milligrams per liter; 

[mg/L]), which has been affected by irrigation activities.  This zone extends to a depth of 

about 200 feet below the water table.  This is underlain by an intermediate zone 

consisting of interlayered sands, silts, clays and some gravel of the Santa Fe Group, 

which contains fresh water (TDS less than 1,000 mg/L) and is about 200 to 250 feet 

thick.  The underlying deep zone contains saline water in most of the basin, except for the 

Cañutillo area south of Anthony where the City of El Paso produces drinking water from 

the deep zone at its Cañutillo well field (figure 1). 

 

Site conditions 

Wells LRG-4793 through LRG-4793-S-8 are located in the southern Mesilla 

Basin, east of the Mesilla Valley fault zone and about two to three miles west of the 

eastern edge of the basin.  Hydrogeologic cross section K-K’ of Hawley (1984; plate 12), 

which crosses the Mesilla Valley about five miles north of Anthony, indicates that the 

basin-fill deposits thin rapidly between the fault zone and the edge of the basin.  The 

intermediate freshwater zone also thins rapidly eastward from the Rio Grande, pinching 

out somewhere east of Anthony (Wilson and others, 1981; plate 15). 

Logs for replacement well LRG-4793-S-8 indicate a transition from 

predominantly silty clay to silty sand at a depth of 285 feet (JSAI, 1998), representing the 

transition from the upper zone to the intermediate zone.  The intermediate zone is about 

230 feet thick at this well, extending to a depth of 515 feet, where logs indicate a change 

in lithology to silty clay. 

Molzen-Corbin (1993) reported that total dissolved solids (TDS) concentration of 

water produced by AWSD’s wells ranged from 942 mg/L to 1,674 mg/L.  Water 

chemistry data for the wells provided by the applicant indicates that TDS ranges from 

about 900 mg/L to almost 1,900 mg/L.  Concentrations of TDS, sodium, sulfate and 

chloride are relatively high for drinking water.  Water samples collected during drilling of 

replacement well LRG-4793-S-8 showed TDS of less than 1,000 mg/L for sample zones 

from 322 to 332 feet and 464 to 474 feet, and over 2,900 mg/L for a sample zone from 

715 to 725 feet (JSAI, 1998).  These data and the well logs indicate the replacement wells 

are screened in the intermediate zone.  Based on total depths most of the other wells in 

the area (about 200 of 230 in table 1) appear to be completed in the shallow zone. 
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Analysis of data from pumping tests of replacement wells LRG-4793-S-2 and 

LRG-4793-S-8 (JSAI, 1998; 1999) yielded an aquifer transmissivity estimate of 40,000 

gallons per day per foot (gpd/ft), or about 5,350 feet squared per day (ft2/d).  Over the 

200-foot sections screened at both wells this yields bulk hydraulic conductivity values of 

about 27 feet per day (ft/d).  These values are typical of the intermediate zone. 

The AWSD wells are located near several important surface water features, 

including the Rio Grande and elements of the Rio Grande Project operated by the 

Elephant Butte Irrigation District (figure 2).  The East Drain is approximately 1,800 feet 

west, and the Three Saints East Lateral is about one mile west of the nearest AWSD well 

(LRG-4793-S-2).  The Rio Grande is located less than two miles west of well LRG-4793-

S-2.  Water levels in the Anthony area have not experienced recent significant declines. 

Metered diversions from the AWSD wells available for the period 1990 through 

2000 are summarized in table 3.  Maximum diversion during that period was about 1,160 

acre-feet in 1995.  From 1994 to 1998 most of the production occurred from wells LRG-

4793 (about 50 percent of total) and LRG-4793-S-3 (about 30 percent), with the 

remainder coming mostly from wells LRG-4793-S-7 and S-8.  In 1999 and 2000 the 

pumping distribution has changed somewhat, although about 80 percent of the production 

is still coming from wells LRG-4793 and LRG-4793-S-3 (table 3).  The applications 

under consideration propose that up to 36 percent of the total permitted diversion right of 

2,225.9 ac-ft/yr be diverted from each of wells LRG-4793-S-2 and LRG-4793-S-8. 

 

Capacity of wells and source of supply 

An evaluation was conducted to determine whether replacement wells LRG-4793-

S-2 and LRG-4793-S-8 might reasonably obtain the quantity of water sought.  Assuming 

the wells pump 60 percent of the time, minimum capacities of 826 gpm per well would 

be required to obtain the requested 800 ac-ft/yr diversions.  Both replacement wells are 

located in an area where Wilson and others (1981; plate 12) estimated potential yields of 

1,000 gpm are possible for properly constructed wells.  Estimated yields of 1,200 gpm 

were reported on the well records for both wells. 

The wells have already been drilled and some pumping test data were available.  

Replacement well LRG-4793-S-2 was test pumped at an average discharge of 1,229 gpm 

for 24 hours, with approximately 105 feet of drawdown (JSAI, 1999).  Performance of 



 
 

 6

replacement well LRG-4793-S-8 was reported to be similar (JSAI, 1999).  Based on this 

information, the replacement wells appear to have sufficient capacity to reasonably obtain 

the quantity of water sought.  Effects of long-term pumping at the requested diversion 

rates on the water columns in wells LRG-4793-S-2 and LRG-4793-S-8 are addressed in 

the section titled “Hydrologic effects”. 

 

Methods 

A superposition version of a calibrated finite-difference numerical ground-water 

flow model of the Mesilla Basin (OSELRG) was used to estimate drawdowns and surface 

water depletions.  The Theis analytical method was used to estimate drawdown at wells 

LRG-4793-S-2 and LRG-4793-S-8 resulting from the proposed diversions, and at the 

nearest wells of other ownership.  Potential effects on water quality were evaluated 

qualitatively from the model drawdown calculations and published information. 

 

Model description 

The U. S. Geological Survey (USGS) developed a calibrated finite-difference 

numerical ground-water flow model of the Mesilla Basin in New Mexico and Texas 

(Frenzel, 1992).  This model was later modified by Hamilton and Maddock (1993).  

Barroll (1998) used the Hamilton and Maddock (1993) model to develop OSELRG, a 

superposition version for administration of water rights in the Mesilla Valley 

Administrative Area (MVAA).  Documentation of OSELRG is provided in Barroll and 

Johnson (2000).  A brief description of the model is provided here; for more detail refer 

to Frenzel (1992), Hamilton and Maddock (1993), and Barroll and Johnson (2000). 

The OSELRG model uses MODFLOW, the USGS modular three-dimensional 

finite-difference code (McDonald and Harbaugh, 1988).  The finite-difference grid 

consists of 4 layers, 36 rows, and 64 columns (figure 3).  Layer 1 of the model extends to 

a depth of about 200 feet below the 1990 water table, representing the upper part of the 

Santa Fe Group basin-fill deposits (and the Rio Grande alluvium in the Mesilla Valley), 

approximately corresponding to the upper (shallow) aquifer zone.  Layers 2 through 4 are 

comprised of various thicknesses of the basin-fill deposits.  Over most of the model area 

layer 2 is 400 feet thick and layer 3 is 600 feet thick.  Layer 4 varies from 200 to 1,030 

feet in thickness.  All the layers are thinner near the edges of the model area. 
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Fillmore Pass and the northern and southern ends of the basin are simulated as 

constant-head boundaries (figure 3).  Lower permeability rocks bounding the basin to the 

east and west, and underlying the basin-fill deposits at depth are modeled as no-flow 

boundaries.  The complex interaction between the aquifer, the Rio Grande and the canals 

and drains of the Rio Grande Project in the Mesilla Valley has been greatly simplified in 

the model and is simulated using the MODFLOW River (RIV) module.  Surface water 

depletions estimated by the model represent total depletions from all RIV cells. 

Figure 4 shows the locations of wells LRG-4793 through LRG-4793-S-4, LRG-

4793-S-7 and LRG-4793-S-8 in relation to the OSELRG model grid.  Aquifer properties 

assigned to the model cells containing the wells are presented in table 4.  These values 

compare reasonably well with aquifer properties determined from site-specific pumping 

tests (JSAI, 1998; 1999), and are within ranges presented as typical for zones in the 

basin-fill aquifer in the southern Mesilla Basin (LWA, 1994). 

The OSELRG superposition version was developed from the calibrated Hamilton 

and Maddock (1993) model.  For water rights administration in the MVAA individual 

applications are evaluated using the superposition version of the model in which 

background stresses (including evapotranspiration) are eliminated so that drawdowns and 

depletions predicted for each application are isolated.  Barroll and Johnson (2000) discuss 

the superposition version and compare OSELRG with the original calibrated model. 

 

Model simulations 

Although the locations of the replacement wells are essentially the same as the 

original wells, increasing the diversions at wells LRG-4793-S-2 and LRG-4793-S-8 will 

result in a shift in the pumping center of the AWSD wells.  Because the replacement 

wells are deeper than the original wells, approving the applications in full would also 

result in a vertical shift in the pumping center.  To evaluate the effect of these shifts using 

the model, the layer(s) from which the wells are pumping must be determined.  This 

determination requires information about 1) well construction (including total depth and 

screened interval of the well); 2) depth to the water table at or near the well; and 3) model 

layer thicknesses.  This information is summarized for wells LRG-4793 through LRG-

4793-S-4, LRG-4793-S-7 and LRG-4793-S-8 in tables 2 and 5, with model layer 

determinations presented in table 5. 
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With the exception of LRG-4793, which is screened about half in layer 1 and half 

in layer 2, all of the original AWSD wells pump entirely from model layer 1 (the shallow 

zone).  As noted, the replacement wells have been screened entirely below the shallow 

zone in the intermediate zone, simulated in OSELRG by layer 2. 

For each application two pumping scenarios were simulated, a baseline scenario 

and an application scenario.  The baseline scenario was the same in both cases and 

estimates the effects of pumping the full permitted right (2,225.9 ac-ft/yr) at wells LRG-

4793 through LRG-4793-S-4, LRG-4793-S-7 and LRG-4793-S-8, beginning in 1955 

when the first wells were drilled.  Well LRG-4793-S-2 was simulated as diverting 290 

ac-ft/yr from layer 1 in model cell row 27, column 18 (R27C18) beginning in 1955, and 

well LRG-4793-S-8 was simulated as diverting 100 ac-ft/yr from layer 1 in cell R28C19 

beginning in 1990.  The other AWSD wells were simulated as a single well at the 

approximate pumping center of the field in model cell R28C18.  Part of the remaining 

diversion right (290.4 ac-ft/yr or half the capacity of well LRG-4793) was simulated as 

being pumped from layer 2 at the pumping center.  The remainder of the diversion right 

was simulated as being pumped from layer 1 (table 6). 

The application scenarios simulate the effects of increasing diversions at each of 

the replacement wells to 800 ac-ft/yr.  The replacement wells were simulated as pumping 

from the same model cells as the original wells, but entirely from layer 2.  Applications 

were filed at the end of 1998 and beginning of 1999, and the wells were drilled and began 

pumping in 1999, so simulated diversions were increased to 800 ac-ft/yr at each location 

separately starting in 1999.  Pumping of the remainder of the AWSD right was simulated 

in the same manner as baseline, with 290.4 ac-ft/yr pumped from layer 2 (tables 7-8). 

All AWSD wells (figure 2) are located within the High Impact Area (HIA) of the 

Mesilla Valley Administrative Area (MVAA).  The guidelines for review of water right 

applications in the MVAA (Turney, 1999; p. 7) state at section C.5 that for non-irrigation 

ground-water appropriations within the HIA the aquifer depletion is assumed to be equal 

to the diversion rate, until a return flow plan has been accepted by the state engineer.  

Because AWSD has no accepted return flow plan, the entire diversion amount (2,225.9 

ac-ft/yr) was diverted without return flow in all scenarios. 
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Hydrologic effects 

Drawdowns at replacement wells LRG-4793-S-2 and LRG-4793-S-8 

Drawdowns in model cells containing the AWSD wells under the baseline and 

application scenarios calculated using the OSELRG model are summarized in tables 6-8.  

After 40 years of baseline diversions calculated drawdown in layer 1 at cell R28C18 is 

15.8 feet, and drawdown in layer 2 is 5.3 feet.  Baseline drawdowns in layer 1 at the cells 

containing wells S-2 (R27C18) and S-8 (R28C19) are 6.9 feet and 3.4 feet, respectively. 

Note that baseline drawdowns do not change from 40 to 100 years. These represent 

average drawdowns over the entire area of each cell. 

Actual drawdowns at and near wells LRG-4793-S-2 and LRG-4793-S-8 would 

differ from the cell-wide averages calculated by the model.  The Theis analytical method 

was used to better estimate drawdowns at and near the wells.  The computer program 

TH94S developed by the OSE Hydrology Bureau was used to make the calculations.  

This program calculates drawdown at user specified coordinates in an infinite strip, non-

leaky aquifer with user specified boundaries and one or more pumping wells with 

variable pumping schedules, using the Theis analytical equation. 

A no-flow boundary was placed 13,200 feet (2.5 miles) northeast of well LRG-

4793-S-2, simulating the faulted margin of the Mesilla Basin, and a constant head 

boundary was placed 8,400 feet southwest of this well, simulating the Rio Grande.  

Transmissivity determined from the pumping test at replacement well LRG-4793-S-2 

(40,000 gpd/ft) and the model layer 2 storage coefficient of 0.0004 were used for the 

intermediate zone.  Additional drawdown due to head losses in the wells was estimated 

based on an assumed well efficiency of 75 percent (Driscoll, 1986; p. 555). 

The MVAA guidelines state that for the purpose of determining water-level 

decline due to existing rights, estimates in SSP&A (1987) may be used (Turney, 1999; p. 

8).  No projected drawdowns are reported for T26S, R3E in SSP&A (1987; table 8), but 

drawdowns reported for eight wells in T26S, R2E and T27S, R3E in the year 2100 range 

from 2 to 8 feet.  Figure A-17 of SSP&A (1987) indicates less than 10 feet of drawdown 

in the Anthony area in the year 2100 from existing rights.  Therefore 10 feet was added to 

all drawdowns as a conservative estimate of the effect of existing rights.   

Estimated drawdowns are summarized in tables 9-11.  After 100 years, estimated 

drawdowns due to diversions and well losses at LRG-4793-S-2 and LRG-4793-S-8 are 40 
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feet and 41 feet, respectively.  Even with the addition of drawdowns due to existing rights 

(10 feet), and those resulting from combined diversions at both wells of 800 ac-ft/yr each, 

the replacement wells retain water columns of about 400 feet after 100 years (table 11). 

 

Effects on wells of other ownership 

Drawdowns at wells nearest LRG-4793-S-2 and LRG-4793-S-8 (figure 2) 

estimated using the Theis method are presented in tables 9-11.  After 100 years 

drawdowns at the nearest wells resulting from existing rights and the proposed diversions 

are 20 feet or less (tables 9-10).  Simultaneous diversion of 800 ac-ft/yr each at both of 

the replacement wells results in estimated drawdowns at the nearest wells of less than 25 

feet (table 11).  These drawdowns will not have a significant impact on the wells, with 

the possible exception of well LRG-3354, where an estimated 20 to 24 feet of drawdown 

could occur (tables 10-11).  This well is only 63 feet deep and could be deepened to 

regain supply, which is the case in general for any shallow wells that may be affected by 

drawdown in the Anthony area.  Given that estimated drawdowns at the nearest wells are 

less than 25 feet, the proposed diversions should not have significant effect on water 

columns in wells located farther from wells LRG-4793-S-2 and LRG-4793-S-8.  None of 

the estimated drawdowns result in average annual rates of water-level decline exceeding 

the criterion in the MVAA guidelines of 1.0 foot per year (Turney, 1999; p. 2).   

 

Surface water depletions 

Surface water depletions under the baseline and application scenarios for both 

LRG-4793-S-2 and LRG-4793-S-8 estimated using the OSELRG model are summarized 

in table 12 and illustrated in figures 5-8.  Depletion curves for both applications are 

similar, and include residual depletions from the original wells.  Diverting 800 ac-ft/yr at 

either replacement well would temporarily increase depletions above baseline (figures 5 

and 7).  Depletions from LRG-4793-S-2 are estimated to be about 128 ac-ft/yr greater 

than baseline in year one, and decrease after seven years to less than baseline (figure 6).  

Estimated depletions from LRG-4793-S-8 are about 157 ac-ft/yr greater than baseline in 

year one, and decrease after 10 years to less than baseline (figure 8).  Impacts at LRG-

4793-S-8 are greater and persist for a longer period because the net increase in diversion 

(700 ac-ft/yr) is greater at this well.  At both wells the baseline and application depletions 
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eventually converge and approach the diversion rate of 2,225.9 ac-ft/yr.  The sum of the 

net depletions represents the combined effects of both applications (table 12). 

The MVAA guidelines (Turney, 1999; p. 5) state at C.1 that because of the 

uncertainty in hydrogeologic characteristics, offsets of surface water depletions will not 

be required when the proposed activity results in an increased calculated depletion of less 

than three percent of the total amount of water diverted and consumed.  Increasing 

diversions to 800 ac-ft/yr at well LRG-4793-S-2 or well LRG-4793-S-8 will temporarily 

result in increased calculated depletions of almost six to seven percent, respectively, of 

the total permitted right of 2,225.9 ac-ft/yr.  Schedules could be developed whereby 

diversion at each replacement well could be increased to 800 ac-ft/yr over time, while 

maintaining depletions at or below the MVAA offset criteria. 

 

Effects on water quality 

Mesilla Valley administrative objective 5 states that existing water quality for all 

beneficial uses may not be impaired (Turney, 1999; p. 3).  Degradation of water quality 

in the basin-fill aquifer may occur as a result of increased pumping from replacement 

wells LRG-4793-S-2 and LRG-4793-S-8.  Pumping from deeper zones could induce the 

movement of higher TDS water towards the pumping center.  Referring to the City of Las 

Cruces well field, Wilson and others (1981; p. 47) noted that: 

Water quality may degrade slowly with time as pumpage continues to 
enlarge the cone of depression around the well field.  Any deterioration in 
water quality that occurs will be due to the movement of slightly saline 
water laterally or downward into the cone of depression. 
 

This is essentially a consequence of changes in the head distribution and the 

vertical and lateral hydraulic gradients in the aquifer as a result of pumping.  It is possible 

that these same hydraulic mechanisms could lead to water quality degradation in the 

Anthony area as a result of pumping the new wells.  Noting that such degradation has 

been observed in the City of El Paso’s Cañutillo well field south of Anthony, LWA 

(1994; p. 7) stated: 

Wells pumping from the Santa Fe Group below the alluvial aquifer are 
likely to suffer long-term water quality degradation due to the downward 
movement of saline water into the producing interval of the 
wells…Downward intrusion of saline water is caused by water level 
declines in the Santa Fe Group. 
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The potential for water-quality degradation resulting from the proposed diversions 

was evaluated using drawdown calculations made with the OSELRG model.  Drawdowns 

in layer 1 and layer 2 were compared to provide an estimate of the relative change in 

hydraulic heads between the shallow zone and the intermediate zone that could be 

induced by diverting 800 ac-ft/yr from each of the replacement wells. 

Under the baseline scenario drawdowns in layer 1 model cells near the AWSD 

wells are greater than layer 2 drawdowns, because the bulk of the full diversion occurs in 

layer 1 (table 6).  With the shift of 800 ac-ft/yr of diversion to the intermediate zone 

(layer 2) under the application scenarios drawdowns are lower in layer 1, and greater in 

some layer 2 model cells.  Under the S-2 application scenario layer 2 drawdown in the 

model cell containing well S-2 is about 3.8 feet greater than baseline, while drawdown in 

neighboring cells increases by about one to two feet over baseline drawdowns (table 7).  

Under the S-8 application scenario layer 2 drawdown in the model cell containing well S-

8 increases by about 4.3 feet (table 8).  These drawdowns represent averages over the 

entire area of the model cell.  As indicated by the Theis calculations, actual drawdowns in 

the intermediate zone (layer 2) at and near the wells would be greater than those 

calculated by the model, presumably resulting in greater potential for downward flow. 

In both cases the layer 2 drawdowns in the cells containing the replacement wells 

are greater under the application scenarios than under the baseline scenario, indicating the 

potential to create or increase downward flow in the vicinity of the wells (tables 7-8).  

Near well S-2 drawdown is estimated to be 3 feet greater in layer 2 than in layer 1, and 

drawdown near well S-8 is estimated to be 4.3 feet greater in layer 2 than in layer 1. 

Nickerson and Myers (1993) found downward vertical hydraulic gradients at their 

Cañutillo site about three miles south of Anthony.  If downward flow exists between the 

shallow zone and the intermediate zone in the Anthony area then the estimated head 

changes would represent incremental increases in an existing gradient.  Quantification of 

any water quality degradation (i.e., changes in TDS in the intermediate zone) would 

involve detailed investigation of the geochemistry, hydraulics, and existing vertical 

gradients in the aquifer in the Anthony area, and was beyond the scope of this study.  The 

uncertainty regarding these factors renders determination of the magnitude of the 

potential water quality effects of applications LRG-4793-S-2 and LRG-4793-S-8 a matter 

of conjecture, given the resources available for this investigation. 
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Table 2. Information about wells LRG-4793 through LRG-4793-S-4, LRG-4793-S-7 and LRG-
4793-S-8, Anthony Water and Sanitation District. 

Yieldf Well 
number 
(LRG) 

Location Year TDb 
(ft) 

Screen 
interval 

(ft) 

DTW 
(ft) c Date WCd 

(ft) 
CDe 

(in) gpm afy 
4793 26S.03E.36.321 1970 400 200-400 86.1 4/9/73 314 12.00 600 580.8 
4793-S 26S.03E.36.233 1955 300 208-240 114 4/59 186 8.00 300 290.4 
4793-S-2 26S.03E.35.412 1955 300 198-230 -- -- -- 8.00 300 290.4 
4793-S-2Ra 26S.03E.35.412 1999 500 280-480 51.78 12/30/99 448 14.00 1200 1,162 
4793-S-3 26S.03E.36.123 1955 250 -- 63.4 6/12/75 187 16.00 1000 968 
4793-S-4 26S.03E.26.41 1969 249 -- -- -- -- 4.00 100 96.8 
4793-S-7 26S.03E.23.43 1981 244 -- 59 7/1/81? 185 12.00 -- -- 
4793-S-8 26S.03E.26.243  250 -- -- -- -- 8.00 100 96.8 
4793-S-8Ra 26S.03E.26.243 1999 520 300-500 53 1999 467 14.00 1200 1,162 
aR = replacement well. 
bTotal depth of well in feet (ft). 
cDepth to water in feet (ft). 
dWater column in well, in feet (ft). 
eCasing diameter in inches (in). 
fReasonable yield of well in gallons per minute (gpm), and in acre-feet per year (afy) assuming 60 percent production 
time. 
 
 
 
 
 
Table 3.  Metered diversions at wells LRG-4793 through LRG-4793-S-4, LRG-4793-S-7 and LRG-
4793-S-8, in acre-feet and as percent (%) of total pumping. 
LRG no. 
(name) 

4793 
(James) 

4793-S 
(Wood 
Tank) 

4793-S-2 
(McKinley) 

4793-S-3 
(Van Buren) 

4793-S-7 
(O’Hara) 

4793-S-8 
(Gillett) 

Year acre-
feeta % acre-

feeta % acre-
feeta % acre-

feeta % acre-
feeta % acre-

feeta % 

Totalb 

1990 -- -- -- -- -- -- -- -- -- -- -- -- 35.57 
1991 -- -- -- -- -- -- -- -- -- -- -- -- 180.84 
1992 275.6 34.1 50.4 6.2 14.2 1.8 189.1 23.4 23.4 2.9 71.6 8.9 613.08 
1993 -- -- -- -- -- -- -- -- -- -- -- -- 833.59 
1994 433.3 46.6 8.7 0.9 3.3 0.4 298.4 32.1 137.6 14.8 48.1 5.2 929.85 
1995 598.8 51.3 3.5 0.3 5.6 0.5 348.3 29.8 147.9 12.7 63.4 5.4 1160.55 
1996 557.3 52.4 3.0 0.3 3.1 0.3 288.6 27.1 124.7 11.7 86.6 8.1 1062.25 
1997 495.5 48.8 0.6 0.1 0.6 0.1 341.4 33.6 95.1 9.4 82.8 8.2 1019.94 
1998 461.9 44.1 0.2 0.0 0.2 0.0 473.5 45.2 72.0 6.9 39.5 3.8 1050.53 
94-98 

average 509.4 48.8 3.2 0.3 2.6 0.3 350.0 33.5 115.5 11.0 64.1 6.1 1044.62 

1999 184.2 20 0 0 106.4 11 522.6 55 0 0 137.0 14 952.35 
2000 366.9 39 0 0 139.4 15 410.9 43 0 0 29.0 3 946.15 

aSum of monthly totals reported by AWSD in gallons, converted to acre-feet (acre-feet = gallons/325,851). 
bTotal diversion for year recorded in OSE meter file; may not match sum of individual well totals due to unit conversions.  
Partial year totals for 1990 (August through December) and 2000 (January through November).



 
 

Table 4.  Aquifer properties at model cells containing wells LRG-4793 through LRG-
4793-S-4, LRG-4793-S-7 and LRG-4793-S-8. 

OSELRG 
model cell Well number 

R C L

Layer 1 
K 

(ft/d)b 

Layer 1 
b 

(feet)c 

Layer 1 
T=Kxb 
(ft2/d)d 

Layer 2 
b 

(feet)c 

Layer 2 
T 

(ft2/d)d 

Layer 2 
Se 

LRG-4793 28 18 1 20.0 209 4,180 400 7,300 0.00040 
LRG-4793-S 29 18 1 20.5 210 4,305 250 4,300 0.00025 
LRG-4793-S-2 27 18 1 20.0 208 4,160 400 7,440 0.00040 
LRG-4793-S-2Ra 27 18 2 20.0 208 4,160 400 7,440 0.00040 
LRG-4793-S-3 29 18 1 20.5 210 4,305 250 4,300 0.00025 
LRG-4793-S-4 28 19 1 20.0 213 4,260 400 8,000 0.00040 
LRG-4793-S-7 29 20 1 20.0 198 3,960 400 8,000 0.00040 
LRG-4793-S-8 28 19 1 20.0 213 4,260 400 8,000 0.00040 
LRG-4793-S-8Ra 28 19 2 20.0 213 4,260 400 8,000 0.00040 
aReplacement well (R). 
bHydraulic conductivity (K) assigned to cell in layer 1, in feet per day (ft/d). 
cSaturated thickness (b) of layer assigned at cell, in feet. 
dTransmissivity (T) at cell, in feet squared per day (ft2/d).  Effective transmissivity calculated as hydraulic 
conductivity (K) multiplied by saturated thickness (b) for layer 1; transmissivity value assigned for layer 2. 
eStorage coefficient (dimensionless) 
 
 
 
 
 
Table 5.  Information for determination of model cells and layers stressed, wells LRG-
4793 through LRG-4793-S-4, LRG-4793-S-7 and LRG-4793-S-8. 

OSELRG
model cell

Well number 

R C 

Depth 
to water

(feet 
below 
land 

surface) 

Layer 1 
bottom 

(feet 
below 
water 
table) 

Layer 1 
bottom 

(feet 
below 
land 

surface) 

Screen 
interval 

(feet 
below 
land 

surface) 

Model 
layer(s) 
stressed 

LRG-4793 28 18 86 209 295 200-400 1 and 2 
LRG-4793-S 29 18 114 210 324 208-240 1 
LRG-4793-S-2 27 18 52b 208 260 198-240 1 
LRG-4793-S-2Ra 27 18 52 208 260 280-480 2 
LRG-4793-S-3 29 18 63 210 273 < 250 1 
LRG-4793-S-4 28 19 45c 213 258 < 249 1 
LRG-4793-S-7 29 20 59 198 257 < 244 1 
LRG-4793-S-8 28 19 53b 213 266 < 250 1 
LRG-4793-S-8Ra 28 19 53 213 266 300-500 2 
aR = replacement well. 
bDepth to water at replacement well, located < 100 feet from original. 
cWater level at well in same qqq section and at same elevation as well LRG-4793-S-4. 
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Table 6.  Simulated diversion rates in acre-feet per year and cubic feet per second (cfs), 
and model estimated drawdowns in feet at 40 and 100 years (yrs) under the baseline 
scenario for the full right under LRG-4793. 

Model cell Diversion Drawdown Simulated well 
locations 

(LRG wells) R C L Start 
year 

acre-
feet/yr cfs 40 yrs 100 yrs 

4793 (upper ½), 
S, S-3, S-4, and 
S-7 

28 18 1 1955
1990

1645.1
1545.1

2.2723
2.1342 15.9 15.8

4793 (lower ½) 28 18 2 1955 290.4 0.4011 5.3 5.3
4793-S-2 27 18 1 1955 290.4 0.4011 6.9 6.9
4793-S-8 28 19 1 1990 100.0 0.1381 3.4 3.4
TOTALS    2225.9 3.0745  

Replacement 
well locations     

4793-S-2R 27 18 2 3.5 3.5
4793-S-8R 28 19 2 2.6 2.6
 
Table 7.  Simulated diversion rates in acre-feet per year (ac-ft/yr), total and incremental 
(Incr.) drawdowns, and differences in drawdowns between model layers in feet at 100 
years due to application LRG-4793-S-2. 

Model cell Layer 1 
drawdown 

Layer 2 
drawdown 

Well(s) 
simulated 

(LRG) R C L

Diversion 
(ac-ft/yr) Total Incr. Total Incr. 

Layer 2 – 
Layer 1 

drawdown 
4793 (upper ½), 
S, S-3, S-4, and 
S-7 

28 18 1 1035.5 11.2 -4.6 7.1 1.8 -4.1

4793 (lower ½) 28 18 2 290.4 11.2 -4.6 7.1 1.8 -4.1
4793-S-2R 27 18 2 800.0 4.3 -2.6 7.3 3.8 3.0
4793-S-8 28 19 1 100.0 2.9 -0.5 3.4 0.8 0.5
TOTALS    2225.9   
 
Table 8.  Simulated diversion rates in acre-feet per year (ac-ft/yr), total and incremental 
(Incr.) drawdowns, and differences in drawdowns between model layers in feet at 100 
years due to application LRG-4793-S-8. 

Model cell Layer 1 
drawdown 

 Layer 2 
drawdown 

Well(s) 
simulated 

(LRG) R C L

Diversion 
(ac-ft/yr) Total Incr. Total Incr. 

Layer 2 – 
Layer 1 

drawdown 
4793 (upper ½), 
S, S-3, S-4, and 
S-7 

28 18 1 845.1 10.0 -5.8 5.8 0.5 -4.2

4793 (lower ½) 28 18 2 290.4 10.0 -5.8 5.8 0.5 -4.2
4793-S-2 27 18 1 290.4 5.1 -1.8 4.0 0.5 -1.1
LRG-4793-S-8R 28 19 2 800.0 2.6 -0.8 6.9 4.3 4.3
TOTALS    2225.9   
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Table 9.  Estimated 100-year drawdowns and impacts to water columns due to diversion of 
800 acre-feet per year at replacement (R) well LRG-4793-S-2, and at other nearby wells. 

Estimated drawdown 
(feet) 

Well number 

Estimated 
distance from 
pumping well 
LRG-4793-S-2 

(feet) 
Due to 
existing 
rights 

Due to 
S-2 at 

800 afya 
Total 

Initial 
water 

column 
(feet) 

Estimated 
water 

column 
remaining 

(feet) 

LRG-4793-S-2R 0 10 40 50 448 398 
LRG-9000 1,620 10 7 17 59 42 
LRG-10564 2,000 10 6 16 97 81 
aDrawdown estimated using Theis equation, plus additional drawdown at pumping well (LRG-4793-S-2R) 
due to head losses in the well assuming 75 percent efficiency. 
 
Table 10. Estimated 100-year drawdowns and impacts to water columns due to diversion of 
800 acre-feet per year at replacement (R) well LRG-4793-S-8, and at other nearby wells. 

Estimated drawdown 
(feet) 

Well number 

Estimated 
distance from 
pumping well 
LRG-4793-S-8 

(feet) 
Due to 
existing 
rights 

Due to 
S-8 at 

800 afya 
Total 

Initial 
water 

column 
(feet) 

Estimated 
water 

column 
remaining 

(feet) 

LRG-4793-S-8R 0 10 41 51 467 416 
LRG-3354 780 10 10 20 -- -- 
LRG-5037-S 1,680 10 8 18 355 337 
aDrawdown estimated using Theis equation, plus additional drawdown at pumping well (LRG-4793-S-8R) 
due to head losses in the well assuming 75 percent efficiency. 
 
Table 11.  Estimated 100-year drawdowns and impacts to water columns due to combined 
diversion of 800 acre-feet per year each at replacement (R) wells LRG-4793-S-2 and LRG-
4793-S-8, and at nearby wells of other ownership. 

Estimated drawdown 
(feet) 

Well number 

Estimated 
distance from 
LRG-4793-S-2 

(feet) 
Due to 
existing 
rights 

Due to 
S-2 and 
S-8 at 

800 afya 

Total 

Initial 
water 

column 
(feet) 

Estimated 
water 

column 
remaining 

(feet) 

LRG-4793-S-2R 0 10 45 55 448 393 
LRG-4793-S-8R 6,400 10 47 57 467 410 
LRG-9000 1,640 10 12 22 59 37 
LRG-10564 2,000 10 11 21 97 76 
LRG-3354 7,200 10 14 24 -- -- 
LRG-5037-S 7,900 10 12 22 355 333 
aDrawdown estimated using Theis equation, plus additional drawdown at pumping wells (LRG-4793-S-2R and 
LRG-4793-S-8R) due to head losses in the wells assuming 75 percent efficiency. 
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Table 12.  Estimated surface water depletions, in acre-feet per year (afy) and as a 
percentage of the total diversion (% div.) of 2,225.9 afy under the baseline and 
application scenarios at replacement wells LRG-4793-S-2 and LRG-4793-S-8, calculated 
using the OSELRG model. 
 

Baseline 
depletions 

Depletions 
under S-2 

application 

Net 
depletions 
due to S-2 
at 800 afy 

Depletions 
under S-8 

application 

Net 
depletions 
due to S-8 
at 800 afy 

Net 
depletions 
due to both 
S-2 and S-8 
at 800 afy 

End 
of 

year 

Years 
after 

diversion 
increased  

afy % 
div. afy % 

div. afy % 
div. afy % 

div. afy % 
div. afy % 

div. 
1999 1 2157 97 2285 103 128 5.8 2314 104 157 7.0 285 12.8 
2000 2 2158 97 2254 101 96 4.3 2291 103 133 6.0 229 10.3 
2001 3 2159 97 2219 100 60 2.7 2254 101 95 4.3 155 7.0 
2002 4 2159 97 2196 99 37 1.7 2226 100 67 3.0 104 4.7 
2003 5 2160 97 2181 98 21 0.9 2207 99 47 2.1 68 3.0 
2004 6 2161 97 2172 98 11 0.5 2194 99 33 1.5 44 2.0 
2005 7 2162 97 2166 97 4 0.2 2185 98 23 1.0 27 1.2 
2006 8 2163 97 2162 97 -1 -- 2179 98 16 0.7 16 0.7 
2007 9 2164 97 2159 97 -5 -- 2173 98 9 0.4 9 0.4 
2008 10 2165 97 2157 97 -8 -- 2169 97 4 0.2 4 0.2 
2009 11 2165 97 2154 97 -11 -- 2165 97 0 0.0 -- -- 
2010 12 2166 97 2153 97 -13 -- 2163 97 -3 -- -- -- 
2011 13 2167 97 2152 97 -15 -- 2161 97 -6 -- -- -- 
2012 14 2168 97 2152 97 -16 -- 2160 97 -8 -- -- -- 
2013 15 2168 97 2151 97 -17 -- 2158 97 -10 -- -- -- 
2014 16 2169 97 2151 97 -18 -- 2157 97 -12 -- -- -- 
2015 17 2170 97 2151 97 -19 -- 2157 97 -13 -- -- -- 
2016 18 2170 97 2150 97 -20 -- 2155 97 -15 -- -- -- 
2017 19 2171 98 2151 97 -20 -- 2155 97 -16 -- -- -- 
2018 20 2172 98 2151 97 -21 -- 2156 97 -16 -- -- -- 
2023 25 2174 98 2152 97 -22 -- 2155 97 -19 -- -- -- 
2028 30 2177 98 2154 97 -23 -- 2158 97 -19 -- -- -- 
2033 35 2178 98 2156 97 -22 -- 2159 97 -19 -- -- -- 
2038 40 2180 98 2158 97 -22 -- 2161 97 -19 -- -- -- 
2043 45 2182 98 2161 97 -21 -- 2164 97 -18 -- -- -- 
2048 50 2184 98 2164 97 -20 -- 2166 97 -18 -- -- -- 
 


	Totalb
	TOTALS
	
	Baseline depletions
	Depletions under S-2 application
	Net depletions due to S-2 at 800 afy
	Depletions under S-8 application
	Net depletions due to S-8 at 800 afy
	Net depletions due to both S-2 and S-8 at 800 afy
	afy
	% div.
	afy
	% div.
	afy
	% div.
	afy
	% div.
	afy
	% div.
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