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recommend that future water availability be evaluated based not only on historical trends, 
but also on model-predicted water-level declines due to the full exercise of existing water 
rights.  
 

 The Assessment refers to a 2009 USGS study of the Ogallala aquifer and includes a 
projection of saturated thickness of the Ogallala aquifer in its Figure 8.  It is 
recommended that additional information be provided in the Assessment concerning this 
study so that the OSE Hydrology Bureau can locate and review the study. 

 The OSE Lea County superposition model based on Musharrafieh and Chudnoff (1999) 
(Model) was run to check whether there might be sufficient water available for domestic 
wells at the proposed Libba Land Subdivision when considering the exercise of existing 
water rights. The Model predicts that the remaining saturated thickness at the end of 2055 
would be 4.24 ft in the model cell (layer 1, row 56, column 46) in which the proposed 
subdivision is located. The analysis using the Model suggests that there would not be 
sufficient saturated thickness for domestic wells in this area to produce sufficient 
quantities of water for 40 years.  

 It is my opinion that the aquifer has not been demonstrated to be capable of furnishing 
water in sufficient quantity to fulfill the maximum annual water requirements of the 
subdivision for 40 years.   

 The saturated thickness for the end of 2015 in the model cell (layer 1, row 56, column 46) 
in which the proposed subdivision is located is 92.59 ft, which is less than the lower end 
of recent saturated thicknesses reported in the Assessment for the area of the proposed 
Libba Land Subdivision.  It is possible that a thorough evaluation of saturated thickness 
in the area of the proposed subdivision based on additional existing well records could 
lead to updates to saturated thickness in the model cells in the vicinity of the proposed 
subdivision.  This update to saturated thickness may or may not lead to different model 
results.  Any updated model analysis would also need to include an updated compilation 
of pumping in the model based on water rights listed in the New Mexico Water Rights 
Reporting System. If the developer decides to pursue this work, it is recommended that 
the OSE Hydrology Bureau be contacted.  The OSE Hydrology Bureau can work with the 
developer to make adjustments to the Model if they are determined to be necessary. 

INTRODUCTION 

The proposed Libba Land Subdivision is located in Section 34, Township 17 South, 
Range 38 East in Lea County, New Mexico, just north of Hobbs (Figure 1). The proposed 
number of lots is 78, ranging in size from 1.30 acres to 2.17 acres.  Domestic wells are proposed 
as the source of the water supply.  The developer is proposing to limit the diversion of each lot to 
0.3 acre-feet/year (AFY).   



 3

The Assessment indicates that the total diversion for the subdivision would be 26 AFY 
based on 78 lots pumping a maximum of 0.3 AFY per lot. Based on the total number of lots and 
the maximum proposed pumping amount per lot, the total diversion from the proposed 
subdivision would be 23.4 AFY. 

Water Use and Conservation requested that the Hydrology Bureau provide a technical 
review of the Water Availability Assessment, Libba Land Subdivision, Lea County, New 
Mexico, by Atkins Engineering, dated April 2016.  Lea County subdivision regulations require 
the following under Section 16.3.5: Water Availability Assessment Requirements: 

B.  If the subdivider proposes that the source of water shall be individual domestic wells 
or shared wells to be approved by the State Engineer pursuant to Section 72-12-1 NMSA 
1978, the subdivider shall submit a water availability assessment containing the 
following information: 

1. At least one well log from an on-site well or from an existing nearby well 
completed in geologic conditions representative of the conditions within the 
proposed subdivision. 

2. A description of the water bearing formation including a statement of the 
maximum and minimum depths to water in the subdivision and the basis for 
these statements. 

3. A statement of the estimated yield of wells in gallons per minute based upon 
well logs from existing nearby wells.  

4. Any additional information which is required by the State Engineer’s Office 
that will enable it to determine whether or not the subdivider can furnish 
water in sufficient quantity to fulfill the maximum annual water requirements 
of the subdivision, including water for indoor and outdoor uses, and whether 
the subdivider can fulfill the proposals in his/her disclosure statement 
concerning water, excepting water quality.  For subdivisions containing more 
than six (6) lots, in locations which the State Engineer has determined that 
geohydrologic conditions are such that the aquifer has not been demonstrated 
to be capable of furnishing water in sufficient quantity to fulfill the maximum 
annual water requirements of the subdivision, such additional information 
may include a geohydrologic report conforming to the requirements of 
subsection C of these Requirements. 

 

I reviewed the report according to the requirements set forth in the Lea County 
subdivision regulations. Additionally, I reviewed information presented in the disclosure 
statement. The following are my comments and recommendations.   
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WELL LOGS, DESCRIPTION OF THE WATER BEARING FORMATION,  
AND WELL YIELD 

In the Water Availability Assessment, Libba Land Subdivision (Assessment) (Atkins 
Engineering Associates, 2016), the water bearing formation is indicated to be the Ogallala 
aquifer.  Atkins Engineering Associates (2016, p.5) indicate, based on Chudnoff and Logan 
(1995), that the Ogallala aquifer is composed of “highly permeable unconsolidated sediments of 
Pliocene age underlain by older, consolidated, and less permeable Cretaceous and Triassic rocks 
commonly referred to as “redbeds”…”.  An exploratory well (L-13928) in the proposed 
subdivision was drilled and the OSE well record for that well is provided.  The well was drilled 
to the bottom of the Ogallala aquifer based on the reported presence of “red clay” at 242 ft below 
ground level.  The depth to water reported was 93.45 ft and thus the current saturated thickness 
of the aquifer at this well location is 148.55 ft. 

The depth to the bottom of the redbeds (referred to as the confining bed in the 
Assessment) for four additional wells (L-12464, L-11504, L-138, L-12408) is provided in the 
Assessment.  The reported depths to the redbeds are correct based on my review of information 
provided in the well records for these four wells. These four wells are plotting within 2 miles of 
the approximate center of the proposed subdivision. The depth to the redbeds based on these four 
wells and the new exploratory well ranges from 200 feet to 242 feet. 

Additional information is provided in the disclosure statement concerning the depth of 
wells and depth to water.  Information for four additional wells is provided (L-12900, L-12297, 
L-12568, L-13656).  It appears that three of the four wells were drilled to the bottom of the 
Ogallala aquifer based on my review of well records for those wells (not provided in the report). 
L-12568 was 215 feet but the log did not indicate the presence of red clay at the bottom of the 
well, so it did not reach the bottom of the aquifer. The depth of the three wells drilled to the 
bottom of the Ogallala aquifer ranged from 222 to 229 feet.  Depth to water reported on the 
disclosure statement ranges from 88 to 94 feet with an average of 91.70 feet. 

The Assessment provides information on recent depths to water based on the nearest 
USGS observation wells in Section 34, T.17S, R38E, and the exploratory well, presumably L-
13928, and indicates that the range in depth to water is 92 to 94 feet. I was unable to find the 
2015 water level for the USGS well reported in the SE1/4 of T. 17S. R. 38 E (the most recent 
data I was able to find for that well was collected in 1986).  The reported depth to water below 
land surface that I found for the USGS well reported in the NW1/4 of T.17 S., R. 38 E., was 
90.76 ft measured in 12/15/15 (and not 92 ft as was reported in the Assessment). The reported 
depth to water on the well record for L-13928 was 93.45 ft (not 92 ft as reported in the 
Assessment).  Although they were some slight discrepancies between the reported depths to 
water that I found and those reported in the Assessment, and although I was unable to find a 
recent depth to water for one of the wells cited, I believe that the range of possible depth to water 
in wells near the proposed subdivision is reasonable based on the two wells with confirmed data 
that were provided in the Assessment.  
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The exploratory well, L-13928, was tested at 18 gallons per minute (gpm) for a two hour 
period. Although the yield of only one well is reported, I believe this information is sufficient 
and provides evidence of the potential yield of a domestic well. 

It is my opinion that Sections 16.3.5.B. 1, 2, and 3 of the Lea County subdivision 
regulations have generally been satisfied based on information in the Assessment.  I recommend 
that a statement be added to the disclosure statement to indicate that L-12568 was not drilled to 
the bottom of the aquifer.  

WATER AVAILABILITY 

 The Assessment indicates that water levels in the area of the proposed subdivision have 
declined by an average of 30.76 ft between 1966 and 1996, or 1.03 ft/yr.  Based on that rate of 
decline and the usable saturated thickness in the area of the subdivision (present day saturated 
thickness ranging from 108 to 150 feet less 20 feet), they estimated that the life expectancy of a 
shallow well in the subdivision to be 85 to 126 years. 

 The 1966 to 1996 period used to estimate average water level decline is over 20 years 
old and I believe that the recent period needs to be evaluated.  I reviewed the USGS GWSI well 
17S.38E.34.113143 and based on recent water-level data collected in that well since 2008, the 
rate of decline is about 1.6 ft/yr (Figure 2).   Additionally, I reviewed another USGS well 
(18S.38E.01.211344) about 2 miles to the south east of the proposed subdivision.   Based on 
recent data from this well, water levels have been declining at a rate of 3 feet per year (Figure 3).  
These recent water-level data suggest that if a trend of 1.6 ft/yr continued into the future, there 
might be water sufficient for Libba Land Subdivision domestic wells (i.e. having a remaining 20 
foot water column in place) in 40 years; however if the rate of decline is 3 ft per year, there 
would not be sufficient saturated thickness remaining for a domestic well with a starting 
saturated thickness of 108 ft (Table 1). 

Table 1.  Exploration of possible saturated thickness remaining in 40 years for proposed 
domestic wells in the Libba Land Subdivision 

 The remaining saturated thickness in 40 years (ft) 

Starting saturated thickness If decline is 1.6 ft/yr If decline is 3 ft/yr 

200-92 = 108 ft 44 -12 

242-92 = 150 ft 86 30 

 

The Assessment cited a US Geological Survey study of the Ogallala Aquifer in 2009 that 
supported the projections of saturated thickness described in the Assessment.  I was unable to 
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find the USGS study to understand the basis for the projections shown in the Assessment’s 
Figure 8.  

Because water levels in the Ogallala aquifer in Lea County are declining and because the 
historical water-level trends may not reflect what actually happens in the future based on a full 
exercise of existing water rights, I reviewed the OSE Lea County superposition model based on 
Musharrafieh and Chudnoff (1999) (Model) to see what the Model predicts saturated thickness to 
be in 40 years.  As the Assessment notes, the proposed subdivision is within a model cell (row 
56, column 46) that is identified as a Critical Management Area.  The existing well file1 was 
used in the Model and modified slightly to extend the time period of simulation.  The remaining 
saturated thickness at the end of year 2055 (about 40 years) in that model cell (row, 56, column 
46) is 4.24 ft.  The Model results indicate that there would not be sufficient saturated thickness 
for domestic wells in this area to produce sufficient quantities of water for 40 years.   

The saturated thickness for the end of 2015 in the model cell 1, 56, 46 is 92.59 ft, which 
is lower than the recent saturated thicknesses reported in the area of the proposed Libba Land 
Subdivision reported in the Assessment.  It is possible that an updated analysis of saturated 
thickness in the model cells in the vicinity of the proposed subdivision could lead to different 
results, but it may not.  Any updated analysis should also include an updated assessment of 
pumping in the model based on updates that have been made to the New Mexico Water Rights 
Reporting System (NMWWRS). A preliminary evaluation of two model cells near Libba Land 
Subdivision, suggests that additional pumping would need to be added to represent water rights 
that have been included in NMWRRS since the well file was created. 

CONCLUSIONS  

The Assessment provides information that satisfies several of the Lea County 
Subdivision Regulation sections; however it is my opinion that the aquifer has not been 
demonstrated to be capable of furnishing water is sufficient quantity to fulfill the maximum 
annual water requirements of the subdivision for 40 years.  Additional information and analysis 
may or may not lead to a different conclusion.  If the developer decides to pursue additional 
investigation to demonstrate sufficient water availability, it is recommended that the OSE 
Hydrology Bureau be contacted. 
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Figure 2.  Water level data for the period of record for USGS well 17S.38E.34.113143.  Recent rate of decline of 
1.6 ft/yr based on 2008 to 2015 data.
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Figure 3.  Water‐level data for the period of record for USGS well 18S.38E.01.211344.  Recent rate of decline of 
3.0 ft/yr based on 1996 to 2015 data.


