
White Sands National Monument (National Park
Service)  
 

1) Please insert comments on the Draft New Mexico State Water Plan.
Lucia F. Sanchez
Water Planning Program Manager
NM Interstate Stream Commission

Re: The DRAFT 2018 New Mexico State Water Plan

The National Park Service has reviewed the DRAFT 2018 New
Mexico State Water Plan. We appreciate the opportunity to provide
you with our initial thoughts and comments about how this plan may
affect White Sands National Monument. We have included the most
current data and information we have for your consideration. In
addition, we request an opportunity to participate in the development
and implementation of data collection and groundwater monitoring
activities as recommended in the plan. Please see the attached file
with the formal comments.

We look forward to working with you in this important planning
process. If you have any questions, please contact me, at
(575)479-6124 x210, or by email at marie_frias@nps.gov.

Marie Frias Sauter
Superintendent
 

2) As we work to advance the state toward achieving policy goals identified in the
State Water Plan, the ISC is considering organizing and hosting some public events.
Which of the following policy topics would you be interested in participating in a
related event? 
Data Collection
What issues related to data collection would be most interesting to
you? 
long term monitoring to understand impacts of long term draw down
and sustainability of water dependent ecosystems
Drought
What issues related to drought would be most interesting to you? 
continued persistent drought conditions; planning and mitigations
Watershed Management
What issues related to watershed management would be most
interesting to you? 
relative to the Sacramento Mts and Tularosa Basin
Water Supply and Demand



Water Supply and Demand
What issues related to water supply and demand would be most
interesting to you? 
development of downgradient monitoring network to assess the
effects of long-term planned groundwater mining as part of an
adaptive management
Water Conservation
What issues related to water conservation would be most interesting
to you? 
long term management of water use in the Tularosa Basin
underground systems and effects on the stability and viability of the
White Sands gypsum ecosystem
Water Planning
What issues related to water planning would be most interesting to
you? 
Involvement in planning for long term use, monitoring and
consideration of ecosystem and conservation requirements
Other
Are ther any other policy or issues that interest you? 
policies that effect ecosystem balance and sustainability.
 

3) What type of event would be most useful?
a) Collaborative Workshop (meeting to generate solutions)
b) Presentations / Panel Discussions (event similar to a conference)
d) Combination of Options Above (Please Describe)
 

4) An important benefit of attending an event is to increase knowledge and
understanding of scientific research.
Strongly Agree
 

5) An important benefit of attending an event is collaborative problem solving.
Strongly Agree
 

6) An important benefit of attending an event is the opportunity to speak with and
listen to practitioners or professional counterparts.
Strongly Agree
 

7) An important benefit of attending an event is to gain practical information related
to daily operations.
Agree
 



8) What other benefits of attending an event would be important to you?
Opportunity to hear and be heard. An opportunity to understand and
to explain. An opportunity to collaborate with the state experts and
other stakeholders for the future of our shared resources.
 

9) Which organizations or individuals, if any, would you recommend to contribute
their knowledge or experience related to one or more of these policies to participate
as a leader in one of these events?
Please refer to the following authors and researchers who are very
familiar with the water resources of White Sands NM and the
Tularosa Basin in Southern NM.

Bourret, S. M. 2015. Stabilization of the White Sands Gypsum Dune
Field, New Mexico, by
Groundwater Seepage: A hydrological modeling study. Master of
Science Thesis, New Mexico
Institute of Mining and Technology, Department of Earth and
Environmental Sciences, Socorro,
New Mexico, May 2015

Embid, E.H. and S.T. Finch, 2011. White Sands National Monument
inventory of water rights
and groundwater evaluation data. Prepared by John Shomaker &
Associates, Inc., Albuquerque,
New Mexico for White Sands National Monument, November 2011

Mamer, E.A., Newton, B.T., Koning, D.J., Timmons, S.S., and S.A.
Kelley, 2014. Northeastern
Tularosa Basin regional hydrogeology study, New Mexico, Final
Technical Report, Prepared for
Otero Soil and Water Conservation District, June 2014. New Mexico
Bureau of Geology and
Mineral Resources Aquifer Mapping Program: Open-file Report 562

Newton, B. T. and B. Allen, 2014. Hydrologic Investigation at White
Sands National Monument,
February 2014. New Mexico Bureau of Geology and Mineral
Resources Aquifer Mapping
Program: Open-file Report 559
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White Sands National Monument (WHSA) review of the DRAFT 2018 New Mexico State 
Water Plan 

The White Sands dune field is located in the Tularosa Basin and is the world’s largest gypsum 
dune deposit. The dune field is unusual  in that it is consider a wet dune system, in which 
groundwater plays a critical role in the formation and preservation of the dune field and provides 
habitat for diverse flora and fauna that have adapted to the dune landscape. 

However, according to the Tularosa-Sacramento-Salt Basins Regional Water Plan, groundwater 
withdrawals from the regional aquifer underlying the eastern portion of the Tularosa Basin are 
not sustainable and are contributing to declining groundwater levels and saline water 
encroachment.  The National Park Service (NPS) is concerned that these effects may propagate 
into the shallow and deep groundwater systems underlying WHSA and adversely affect the 
purposes and values for which the monument was established. 

The NPS reviewed the DRAFT 2018 State Water Plan to better understand the potential risk that 
planned groundwater development in the Tularosa Basin poses to the stability of the dune field 
and the integrity of groundwater-dependent ecosystems in the monument. Our review found that 
groundwater mining (withdrawals in excess of recharge) in the Tularosa Basin is expected to 
continue through 2060 and that the value of water for ecosystems and recreation is not explicitly 
recognized in the draft plan; this will be compounded if predicted drought and precipitation 
forecasts are correct. 

Therefore, we are submitting the following comments to provide information on the importance 
of sustainable groundwater management policies for the protection of groundwater-dependent 
cultural and natural resources, scientific research, the visitor experience in WHSA, and regional 
air quality in the hope that resource degradation can be avoided or minimized.  

Background 

Groundwater-Dependent Resources in WHSA 

The White Sands dune field is considered a wet eolian dune system due to the shallow water 
table in interdunal areas. The wetted and saturated sand provides stability to the base of the dune 
field. Much of the dissolved gypsum is transported underground and discharges to Lake Lucero 
and Alkali Flat, leaving behind selenite crystals. These selenite crystals serve as the source of the 
gypsum dunes. WHSA is concerned that drawdown of the water table and decreased 
groundwater discharge due to existing and proposed and groundwater withdrawals may 
adversely impact the stability of the White Sands dune field and the production of new crystals 
that supply the source of sand for the dunes. This is very important because the dune field is in a 
steady state of flux as large quantities of sand are lost in the form of dust and grained through as 
new crystals are produced with large flood events. In addition to the gypsum dunes, WHSA has 
been found to have one of the largest concentrations of Ice Age fossil foot prints of human and 
megafauna in the world. Thousands of these prints have been lost to soil erosion. A drop in the 
water table or soil moisture would rapidly accelerate the erosion of these fossil foot prints that 
are of national significance.  

In terms of air quality for public health and safety, and good visibility to allow for military 
testing in the basin, changes in groundwater levels and soil moisture have a direct effect on the 
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production of dust at White Sands and regional air quality. Please click on the link or type in the 
address to see the one of the dust storms that developed from the drought of 2012 when the high 
water table and soil moisture within the dunes began to drop 
https://earthobservatory.nasa.gov/images/77775/white-sands-dust-storm. A lowering of the high 
water table within the dune field will increase the intensity and frequencies of these dust storms. 
WHSA is considered a dust hot spot by researchers that study dust in New Mexico. There is a 
direct relationship between the production of dust and the loss of groundwater and soil moisture 
that stabilize the dune field. The concern for air quality as it relates public health and safety and 
good visibility that is ideal for military training within the basin is addressed by the newly 
established New Mexico Proposed Dust Mitigation Plan and Fugitive Dust Rule (available at 
https://www.env.nm.gov/air-quality/proposed-regs/). 

In addition to lowering the stabilizing-accumulation surface of the dune field, groundwater 
withdrawals may also impact the integrity of habitat for more than 80 endemic species, including 
the White Sands pupfish (Cyprinodon tularosa). The White Sands pupfish is considered a 
species of concern by the U.S. Fish & Wildlife Service and is listed as a threatened species by 
the State of New Mexico. Only two native populations of the White Sands pupfish exist at Salt 
Creek and Malpais Spring within White Sands Missile Range. Introduced populations exist at 
Mound Spring within the Missile Range, at Bradford Spring on Holloman Air Force Base, and in 
a perennial reaches of the Lost River on Holloman Air Force Base and in WHSA. According to 
the 2015 White Sands Pupfish Conservation Plan, core habitats are maintained by groundwater 
that discharges from the basin-fill aquifer to surface springs and seeps, and this discharge may be 
affected by lowering of the groundwater in the Tularosa Basin (White Sands Missile Range & 
Holloman Airforce Base 2015). 

WHSA signed a cooperative agreement for the protection and maintenance of White Sands 
pupfish in 2006 (available at 
http://www.wildlife.state.nm.us/download/conservation/species/fish/management-recovery-
plans/White-Sands-Pupfish-Cooperative-Agreement.pdf). As a signatory, WHSA agreed to 
cooperate with the U.S. Army, the U.S. Air Force, the U.S. Fish & Wildlife Service, and the New 
Mexico Department of Game and Fish in the management, protection and conservation of 
present and future populations of White Sands pupfish and their habitats. More specifically, 
WHSA agreed to protect, manage, and enhance habitats of the White Sands pupfish within 
Essential Habitat and Limited Use Areas in the park, in coordination with the signatory agencies. 

WHSA was part of the Region 5 Tularosa-Sacramento-Salt Basins working group with other 
federal, state, and local stakeholders to develop an updated watershed plan. As part of this 
planning it was recommended that a monitoring and a mitigation plan for groundwater-
dependent resources be developed. 

Water Resource Management in New Mexico as it relates to WHSA 

WHSA is located within the Tularosa-Sacramento-Salt Basins Water Planning Region (Region 
5) and within the Tularosa Underground Water Basin. The State Engineer “declared” the 
Tularosa Underground Water Basin in 1982 in order to assume jurisdiction over the 
appropriation and use of groundwater in the basin. The State Engineer must find that an 
application to appropriate groundwater “would not impair existing water rights from the source, 
is not contrary to conservation of water within the state and is not detrimental to the public 

https://earthobservatory.nasa.gov/images/77775/white-sands-dust-storm
http://www.wildlife.state.nm.us/download/conservation/species/fish/management-recovery-plans/White-Sands-Pupfish-Cooperative-Agreement.pdf
http://www.wildlife.state.nm.us/download/conservation/species/fish/management-recovery-plans/White-Sands-Pupfish-Cooperative-Agreement.pdf
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welfare of the state” before granting the application and issuing a permit to appropriate the water 
[NMSA 72-12-3]. 

The Alamogordo-Tularosa Administrative Area was designated a Critical Management Area by 
the OSE in 1997 to manage water-level declines. It is our understanding that the objective of this 
additional level of regulation is to protect water supply wells from excessive drawdown. The 
OSE Update to the Alamogordo-Tularosa Administrative Area Guidelines for Review of Water 
Right Applications indicates that the allowable rate of water-level decline within the 
Alamogordo-Tularosa Administrative Area is 2 feet per year. 

Review Comments 

1. Declining groundwater levels - The DRAFT 2018 State Water Plan describes the Tularosa 
Basin as a “closed” basin with no through-flowing streams and as a “mined” basin where 
recharge is much less than groundwater withdrawals. The Plan indicates that the “administrative 
water supply” in Region 5 will decline at a rate of 6600 to 10,000 acre-feet per year due to 
continued mining of groundwater in the closed basin (i.e., there is a gap between available 
supply and projected demand) (Table 5-1, Part 2). The plan also notes that riparian 
evapotranspiration and instream flow to meet Endangered Species Act needs are not explicitly 
represented in the estimates of administrative water supply (Page 25, Part 2). 

Whereas some water-supply wells can be re-drilled to deeper depths, this mitigation option will 
not protect groundwater-dependent resources in WHSA from the effects of declining 
groundwater levels. Recent studies funded by the NPS indicate that the regional aquifer in the 
Tularosa Basin sustains the White Sands dune field and that these systems may be at risk due to 
groundwater withdrawals on the east side of the Jarilla Fault. Allowing groundwater levels to 
decline in a manner that destabilizes the White Sands dune field or decreases habitat for 
groundwater-dependent ecosystems in WHSA would be detrimental to the mission of WHSA 
and public welfare and would likely result in increased dust production that would affect the 
regional air quality, public health, and visibility within the basin. Poor visibility could affect 
testing and military operations within the region and visitation and public enjoyment of the 
monument. 

2. Sustainability - The DRAFT 2018 State Water Plan recognizes that “in areas where recharge is 
much less than pumping, groundwater mining [presents] a challenge for long-term sustainability” 
(Page 54, Part 2). The draft plan also states that “Like the need for aquifer mapping, groundwater 
studies that provide more quantitative information on rates of groundwater decline and other 
aquifer impacts are important for understanding the sustainability of groundwater resources and 
can be used to develop improved groundwater models for water rights administration and 
management” (Page 62, Part 2). 

Groundwater sustainability is defined as the development and use of groundwater in a manner 
that can be maintained for an indefinite time without causing unacceptable environmental, 
economic, or social consequences (U.S. Geologic Survey circular 1186). 

NPS Management Policies (2006) define sustainable practices and principles as “those choices, 
decisions, actions and ethics that will best achieve ecological/ biological integrity; protect 
qualities and functions of air, water, soil, and other aspects of the natural environment; and 
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preserve human cultures. Sustainable practices allow for use and enjoyment by the current 
generation, while ensuring that future generations will have the same opportunities.” 

The NPS groundwater sustainability goal for WHSA includes preservation of the natural 
fluctuation of groundwater levels in the aquifers underlying the White Sands dune field. This is a 
sustainability goal that should be incorporated into water rights administration and management 
decisions in Region 5. 

NPS shares the DRAFT 2018 State Water Plan’s stated goal of improving understanding of 
groundwater resources within the state and in the Tularosa Basin. Several new investigations 
have been completed by the New Mexico Institute of Mining and Technology and the New 
Mexico Bureau of Geology and Mineral Resources Aquifer Mapping Program, as well as 
ongoing groundwater studies and monitoring efforts by the U.S. Geological Survey and NPS in 
WHSA. Three open-file reports by the New Mexico Bureau of Geology and Mineral Resources 
have been published (OFR-559, OFR-562, and OFR 589), including a hydrologic investigation 
of WHSA with new geophysical surveys of the Jarilla fault zone, and the results of two new 
groundwater models by Bourret (2015) are now available. 

As part of OFR-559, electrical-resistivity and seismic surveys were completed to provide a more 
accurate location of the Jarilla Fault within and near WHSA. Based upon geologic, hydrologic, 
and geochemical data, Newton & Allen (2014) find that the shallow dune aquifer system in 
WHSA interacts with the regional Tularosa Basin groundwater system. Their results indicate that 
“groundwater beneath interdunal areas [in WHSA] is observed to have much higher Total 
Dissolved Solids (TDS) values and is significantly older than the fresher water found beneath the 
dunes. This older water probably represents a regional component that originates from basin-fill 
sediments to the east and below the gypsum sand. Electrical resistivity data shows that, 
volumetrically, this regional component is the dominant water source that is present in the 
overall shallow system in the gypsum sand” (Newton & Allen 2014). 

Bourret (2015) constructed a one-dimensional dune-scale fluid flow and heat transport model to 
simulate temperature fluctuations in the dune field and to estimate inflow from the regional 
system. The results of this modeling further support the finding that the regional basin-fill 
aquifer contributes groundwater to the shallow dune aquifer. The majority of the inflow from the 
regional aquifer is believed to enter the shallow system laterally from the east, with a smaller 
component entering as upward vertical flow (Bourret 2015). 

The new conceptual model of the groundwater system indicates that groundwater withdrawals 
from the basin-fill aquifer in Tularosa and Alamogordo have the potential to capture 
groundwater that would otherwise recharge the shallow dune system. A thick sequence of very 
fine-grained low permeability clay beds below the accumulated gypsum sand, however, may 
isolate the shallow dune groundwater system from the underlying groundwater in places 
(Newton & Allen 2014). Further investigation is needed to determine whether this unit is 
sufficient to prevent the effects of groundwater withdrawals from the basin-fill aquifer from 
propagating into the shallow system. To address these questions WHSA began working with the 
U.S. Geological Survey to install a monitoring network to better understand how the regional 
groundwater system effects soil moisture and dune and crystal production. 
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Our review of the DRAFT 2018 State Water Plan indicates that an adaptive management plan 
should be developed to protect the White Sands dune field and White Sands pupfish habitat from 
the cumulative impacts of groundwater development in the Tularosa Basin.  

Overall, there is not sufficient monitoring to identify the potential cumulative effects of existing 
and long term groundwater withdrawals on the shallow aquifer that sustains the White Sands 
dune field and groundwater-dependent ecosystems in WHSA. We recommend that a 
downgradient monitoring network be developed to assess the effects of long-term planned 
groundwater mining as part of an adaptive management plan. Monitoring points should exist on 
both sides of the Jarilla Fault zone to better understand geologic controls on groundwater flow 
across this structure. The water-rights inventory and well database prepared for WHSA in 2011 
indicates that there is a vast network of existing wells that could be incorporated into a regional 
monitoring network (Embid & Finch 2011).  
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cc: Forrest Harvey, Chief, Water Resources Division, National Park Service 

 Kate Hammond, Deputy Regional Director, Intermountain Region, National Park Service  

 David Bustos, Chief of Resources Management, White Sands National Monument, 
National Park Service 
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