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GEOGRAPHIC DATA SOURCE: N.M.R.G.I.S. RESOURCE DATA AT SCALES OF 1:100,000 AND 1:500,000.
PROJECTION IS NEW MEXICO STATE PLANE CENTRAL ZONE , NAD27.
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Qa - Alluvium; upper and middle Quaternary 
Ql  - La ndslide deposits a nd  colluvium
Qe - Eolian deposits
Qoa - Older alluvial deposits of  upland plains and piedmont areas, 
      and calcic soils and eolian cover sediments o f High  Plains re gion; 
      includes scattered lacustrine, playa, and alluvial deposits of the 
      Tahoka, Double Tanks, Tule, Blanco, Blackwater Draw, and Gatuna 
      Fo rmations, the latter of  which may be Plioce ne at base; outcrops, 
      however, are basically of Quaternary deposits ; upper Quaternary 
      to uppermost P liocene(?)
Qp  -  P iedmont alluvial deposits: u pper and middle Quaternary; includes 
      deposits of higher gradient tri butaries bordering major stream 
      valleys, allu vial ve neers of the  piedmont s lope, and alluvial fans 
Qp l - Lacustrine and p laya-lake deposits;  includes associated alluvial 
      and eolian deposi ts of major l ake  basins; upper Quaternary

Ti  - Tertiary intrusive rocks; undiffere ntiated
To - Ogallala Fo rmation, allu vial and eolian deposits, and petrocalcic 
      soils of the sou thern High Plains;   Lower P liocene to  midd le 
      Miocene (locally includes unit Qoa)
 
Kml - Mancos Shale, Lower part

Jsr - San Rafael Group ; consists of Entrada Sandstone, Todilto and 
      Summerville Fo rmations, Bluff  Sandstone, and locally Zuni 
      Sandstone (or only Acoma Tongue o f Zuni)

Tr  - Triassic rocks, undivided; continental red beds
Trc - Chin le Group; Upper Triassic; includes Moenkopi Formation (Midd le      
      Triassic)  at base i n many areas
Trr - Redonda Formation
Trs - Santa Rosa Fo rmation; Carnian; includes Moenkopi Formation 
      (Middle Triassic) at base  in most areas    

P   - Pe rmian  rocks, undivided
Pa  - Abo Formation; red  be ds,  arkosic at base, finer and  more mature 
Pat - Artesia Group; shelf  facies fo rming broad south-southeast trending 
      outcrop f rom Glorieta to Artesia area; includes Grayburg, Queen ,
      Seven Rivers, Yates, and Tansill Formations; Guadalupian.  May locally
      include Moenkop i Formation (Triassic)at top
Pg  - Glorieta Sandstone; textu rally and mineralogically mature, high - 
      sil ica qu artz sandstone
Psa - San  Andres Formation ; limestone and dolomite with minor shale; 
      Gu adalupian in south , in part Leonardian to north
Psg - San Andres Limestone and Glorieta Sandstone; Guadalupian and Leonardian             
Py  - Yeso Formation; sandstones, siltstones, anhydrite, gypsum, halite, 
      and dolomite; Leonardian
Pn  - Pennsylvanian  rocks, und ivided; in Sangre de Cristo Mountains may 
      include Sandia Formation, Madera Limestone, La Pasada, Alamitos, and 
      Flechado Formations; elsewhere may inclu de  Bar-B, Nakaye, Red House,
      Oswaldo, and Syrena Fo rmations
Pnm - Madera Formation (Limestone, or Group); i n Manzano Mountains                   
      includes Los Moyos Limestone and Wild Cow Formation; in Lucero  Mesa
      includes Gray Mesa, Atrasdo, and Red Tanks Members; in Sacramento
      Mountains includes Beema n and Holder Formations; may include strata
      lumped as Magdalena Group in a few areas
Pns - Sandia Formation; predominatly clastic unit (commonly arkosic) 
      with minor black shales, and limestone in lower part; locally includes
      Osha Canyon Formation in Nacimiento Mountains 
 
Xm  - Lower Pro terozoic metamorphic rocks, dominantly fels ic vo lcanic,   
      volcaniclastic and plutonic rocks (1650-1700+ Ma) ; includes Vadito G roup;
      locally inclu des high-grade felsic gne isses of unknown age
Xp  - Lower Pro terozoic p lutonic rocks (older than  1600 Ma)
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PLATE 15
GEOGRAPHIC DATA SOURCE: N.M.R.G. I.S. RESOURCE DATA AT SCALES OF 1 :100,000 AND 1:500,000.
PROJECTION IS NEW MEXICO STATE PLANE CENTRAL ZONE , NAD27.
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MODEL WATER-TABLE
CELLS AND FORMATIONS

ENTRANOSA WATER & WASTEWATER 
COOPERATIVE /  ESTANCIA BASIN MODEL

BALLEAU GROUNDWATER, INC.
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LAYER 5 PROPERTIES
MADERA AND SANDIA FORMATIONS (MODEL HYDRAULIC CONDUCTIVITY = 1.0 FT/DAY)
MADERA  FORMATION WITH LESS THAN 20% LIMESTONE (MODEL HYDRAULIC CONDUCTIVITY = 0.1 FT/DAY)
CAVERNOUS MADERA  FORMATION (MODEL HYDRAULIC CONDUCTIVITY = 10 FT/DAY)

LAYER 4 PROPERTIES
BASIN FILL (MODEL HYDRAULIC CONDUCTIVITY = 20 FT/DAY)
YESO AND ABO FORMATIONS (MODEL HYDRAULIC CONDUCTIVITY = 0.1 FT/DAY)

LAYER 3 PROPERTIES
BASIN FILL (MODEL HYDRAULIC CONDUCTIVITY = 20 FT/DAY)
SAN ANDRES AND GLORIETTA FORMATIONS (MODEL HYDRAULIC CONDUCTIVITY = 0.0001 FT/DAY)
SAN ANDRES AND GLORIETTA FORMATIONS (MODEL HYDRAULIC CONDUCTIVITY = 40 FT/DAY)

LAYER 2 PROPERTIES
BASIN FILL ( MODEL HYDRAULIC CONDUCTIVITY = 20 FT/DAY)
MESOZOIC AGE ROCKS (MODEL HYDRAULIC CONDUCTIVITY = 0.001 FT/DAY)
MESOZOIC AGE ROCKS (MODEL HYDRAULIC CONDUCTIVITY = 0.00001 FT/DAY)

LAYER 1 PROPERTIES
LAKE BED SEDIMENT (MODEL HYDRAULIC CONDUCTIVITY = 0.1 FT/DAY)
BASIN FILL (MODEL HYDRAULIC CONDUCTIVITY = 20 FT/DAY)

ENTRANOSA WATER COOPERATIVE PROPERTY
PLAYA

#Y TOWNS AND CITIES
HYDROGRAPHIC UNIT
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DESIGNATED CRITICAL 
MANAGEMENT AREAS IN THE 
VALLEY FILL AQUIFER



DESIGNATED CRITICAL 
MANAGEMENT AREAS IN THE 
SAN ANDRES/GLORIETA



DESIGNATED CRITICAL 
MANAGEMENT AREAS IN 
THE ABO/YESO



DESIGNATED CRITICAL 
MANAGEMENT AREAS IN 
THE MADERA



What Can the Model Do?

1. Calculate water-level drawdown from 
pumping.

2. Calculate source of water to pumping.

3. Calculate impact on existing wells.

4. Calculate yield for desired aquifer 
conditions.



OBSERVED AND SIMULATED WATER ELEVATIONS AT 
OBSERVATION WELL #286
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What Can the Model Do?

1. Calculate water-level drawdown from 
pumping.

2. Calculate source of water to pumping.

3. Calculate impact on existing wells.

4. Calculate yield for desired aquifer 
conditions.



FIGURE 7
NET PUMPING WITHDRAWAL IN MODEL
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∆ -46,2550Pumping

∆ 0-4344Boundaries

∆ 19,676-26,441Evaporation

∆ 26,4510Storage

Revised Model 
End of 1996 

Change in Flow 
(∆ AFY)

Steady State Flow
(AFY)

Budget 
Component

COMPARISON OF STEADY STATE AND 1996 WATER BUDGETS

Conclude:  1996 Use is 150% of natural flow because use is supported partly by stored water.



What Can the Model Do?

1. Calculate water-level drawdown from 
pumping.

2. Calculate source of water to pumping.

3. Calculate impact on existing wells.

4. Calculate yield for desired aquifer 
conditions.



Source: Keyes E. and Frost J., 2001, The Estancia Basin Ground Water Flow Model, OSE Model 
Design and Future Scenarios. NMOSE Technical Division Hydrology Report 01-3, Table 3.



What Can the Model Do?

1. Calculate water-level drawdown from 
pumping.

2. Calculate source of water to pumping.

3. Calculate impact on existing wells.

4. Calculate yield for desired aquifer 
conditions.



FIGURE 1
FLOW COMPONENTS CONTRIBUTING TO PUMPING IN ESTANCIA BASIN
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What Can the Model Do?

1. Also Run Paper Claims to Water Rights 
or Actual Use of Water Rights 

2. Show the Area in either case that meets 
OSE Guideline Criteria.



FIGURE 3
COMPARISON OF EXISTING PREDICTION

TO FULLY DEPLOYED PREDICTION
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Conclusions

1. About 30,000 AFY flows through 5 million AF of water stored in the 
first 100 feet below the Estancia Basin water table.

2. Over 50,000 AFY can be used for 100 years and over 30,000 AFY can 
be used forever without drying up or reversing salt water in the
basin.

3. The OSE administrative model can show the hydrologic response to
old and new pumping wells.

4. Properly-constructed wells can provide a full-service life throughout 
the basin.

5. OSE administrative basin guidelines lock up the resource in most of 
the basin to protect 150,000 AFY of paper claims unused since 1950.  

6. Actual use at 46,000 AFY satisfies the OSE guidelines in 99% of the 
basin.

7. For the sake of current and future water demands in the basin, the 
OSE must proceed rapidly to remove the invalid claims from his 
files and to reduce the overreaching extent of the Critical 
Management Area.




