
Water Resources of the Moab/Spanish Valley Area, Grand County, Utah

Preliminary Project Proposal – Updated May 2008

Potential Cooperators: Grand County, San Juan County, City of Moab, Nature 
Conservancy, Grand Water & Sewer Service Agency, Utah Department of Natural 
Resources, University of Utah, Brigham Young University, Bureau of Land 
Management, U.S. Fish & Wildlife, and others.

1. Problem: The water resources of the area around Moab, Utah and Spanish Valley 
(fig. 1) are a vital part of the continued health of that community and the 
surrounding residential areas. A reliable and clean water supply must be assured in 
order for the area to continue to develop.

Water can be and is obtained from surface and ground-water sources. Surface 
water is derived from two principal streams that drain from the La Sal Mountains 
12 to 20 miles east of town – Pack Creek and Mill Creek. Surface water could also 
be obtained from the Colorado River only a few miles north of the town, but the 
cost of treatment and conveyance would be large. Ground water is obtained from 
two principal aquifers – the unconsolidated sediments in Moab and Spanish Valleys 
and the Navajo Sandstone of the Glen Canyon aquifer system (fig. 2), which 
extends from the northeast edge of Spanish Valley up onto the western flanks of the 
La Sal Mountains (Steiger and Susong, 1997). Highlighting its importance and 
vulnerability, the EPA has recently (2002) designated the Glen Canyon aquifer 
system in the vicinity of Moab as a “Sole Source Aquifer”.

There are numerous users and interests in the area’s water resources. The City of 
Moab provides drinking water to its residents from a well field in the Glen Canyon 
aquifer southeast of the town. The Grand Water and Sewer District provides 
drinking water to County residents from wells in Spanish Valley and the Glen 
Canyon aquifer. Both agencies also provide irrigation water from surface-water 
sources. The Matheson Wetlands lies adjacent to the Colorado River at the terminal 
end of the ground-water and surface-water systems that sustain the Spanish Valley 
area. The health of this ecosystem depends on the quality and quantity of the 
surface and subsurface water that moves through this area and ultimately discharges 
to the Colorado River. Mill Creek and the unnamed creek flowing down Negro Bill 
Canyon are principal drains for the Glen Canyon aquifer. These streams harbor 
verdant riparian and aquatic ecosystems that are sustained by the year-round 
influxes of ground water. 

Development expected over the next few decades would require some additional 
portion of the available water resource. The potential impacts from additional 
consumptive use need to be assessed and accounted for in the planning process. A 
recent study (Gardner, 2004) has documented the presence of brines in alluvial 
sediments adjacent to and underlying the Colorado River. Changes in water use in 
the lower part of Spanish Valley could potentially draw these saline waters or 
contamination from the Atlas tailings pile on the northeast side of the Colorado 



River into the unconsolidated alluvial aquifer, causing water quality degradation. 
Also, because this development is expected to occur near the middle to upper 
reaches of Mill and Pack Creeks, and in close proximity to the recharge areas for 
both aquifers, stream and aquifer protection from human derived contaminants is 
also an issue. 

Finally, cyclic dry and wet periods resulting from climatic variability are 
problematic, especially for an arid region. Planning for these periods becomes more 
and more critical as more water-dependent development is allowed, and as more 
structures are built in areas where periodic flooding occurs.

2. Objectives: The general objective of the proposed investigation is to provide the 
necessary hydrologic information to effectively and wisely plan for future water-
resources development of the area. Specific objectives are:

A.  Refine previous estimates of recharge and all other ground-water-budget 
components for both the Spanish Valley alluvial aquifer and the Glen Canyon 
aquifer,

B.  Establish a conceptual understanding of the ground-water flow system and the 
relationships between surface- and ground-water resources. Develop computer 
simulation that will allow quantification of (i) the relation between the area’s 
surface- and ground-water resources, (ii) the interaction between various 
existing and projected uses of ground and surface water, (iii) the capture zones 
for existing and proposed wells, (iv) flow directions and rates within each 
aquifer and across aquifer boundaries, and (v) the effects of various 
management practices on ground-water quality.

C.  Address specific areas of concern regarding ground-water or surface water – 
potential concerns include: (i) quantity and quality issues related to the 
Matheson Wetlands, (ii) the potential migration underneath the Colorado 
River of contaminants beneath the Atlas tailings pile, (iii) pumping-induced 
brine intrusion from underlying sediments, (iv) quantity or quality issues that 
might affect the health of the riparian zones within Mill and Negro Bill 
Canyons, (v) land use practices in specific recharge areas and effects on 
quality and quality of water moving through the unsaturated zone, particularly  
in fractured sandstone, and (vi) effects of  drought and climate change (less 
snowpack and earlier runoff; Stewart et al., 2005), on future water resources,.

3. Approach: The approach to achieving the objectives outlined above will involve 
integrated science practices, interdisciplinary investigation, and close cooperation 
between numerous agencies and groups who have knowledge or data already 
available or who are currently engaged in scientific studies of some aspect of the 
hydrologic system in question. Potentially, there could be 7 main components of 
work. They are
• Setting up and running an appropriate hydrologic data-collection network, 

including meteorology data, atmospheric deposition, surface- and ground-water 
data.



• Doing appropriate field studies to clarify uncertain or currently unknown 
features of the geohydrologic framework and the hydrologic budget.

• Conceptualizing and quantifying recharge, ground-water flow paths and 
discharge, including use of geochemical tracers (environmental isotopes, age-
dating techniques) and GIS-based recharge maps.

• Representing, testing, and verifying these conceptual models numerically using 
computer simulation as the principal tool.

• Utilizing the ground-water flow model to evaluate the potential effects of 
alternative future water development scenarios on water quality and water 
availability.

• Using the new USGS Ground Water Management tool for evaluating future 
water-management strategies via optimizing locations of future well fields and 
artificial recharge sites.

• Instructing local management agencies on how to use these tools to help with 
community and county planning for the future.

• Documenting all aspects of data collection and interpretation in published 
USGS reports and displaying all real time hydrologic data on a website.

The approach to providing the necessary hydrologic information to effectively 
and wisely plan for future water-resources development of the area would include 
developing a data-collection network that is appropriate for the long-term use for 
area managers. Developing such a network will involve (a) reviewing the status and 
purpose of any current data-collection networks being maintained by Federal, State, 
or local agencies, (b) reviewing the type of hydrologic quality or quantity data 
needed that would provide information pertinent to changing water use practices in 
the valley, (c) locating appropriate existing data collection points in the system or 
establishing new points in areas where none exist, (d) appropriately instrumenting 
these selected data sites, and (e) establishing a schedule for visitation, maintenance, 
and data retrieval for each site. It is expected that this data-collection activity would 
be handled by the Moab Field Office crew perhaps in conjunction with personnel 
from local agencies.

Objective A -- The approach to refining previous estimates of all ground-water-
budget components, including components for both the principal aquifers used in 
the area would include: (a) reviewing the existing information on geologic 
framework of the aquifers to be studied and if necessary begin additional geologic 
mapping, fracture surveys, drilling, or surface geophysical studies to supplement 
existing information; (b) reviewing the adequacy of stream seepage investigations 
and if necessary planning for additional seepage runs (the gains and losses on Pack 
Creek and the stream in Negro Bill Canyon would be needed for budget 
calculations and an additional run on Mill Creek and North Fork Mill Creek could 
serve to further refine gain-loss numbers posted by Blanchard, 1990); (c) reviewing 



the wells drilled since the last well inventory and, if necessary, inventorying these 
new wells and adding these data to the database. A new inventory would need to 
include water levels and field water-quality measurements at all new wells and at a 
selected set of the existing wells to establish current conditions in both aquifers; and 
(d) reviewing the existence of appropriate data to support specific areas of concern 
and, if necessary, implementing a data collection effort for each of these concerns. 
Other data that might also be needed includes:
• Aquifer testing in the valley-fill aquifer
• Specific-capacity and possibly aquifer testing in the Glen Canyon aquifer 

system
• Installation of additional weather stations and atmospheric deposition 

collectors for recharge estimates (using chemical mass balance methods)
• Chemical analysis of water from both aquifers for fingerprinting and 

geochemical modeling
• Environmental isotopes, including age dating, for evaluating recharge sources, 

flow paths, residence times
• Fracture density, aperture, and orientation mapping of the Glen Canyon 

aquifer system for evaluating bedrock infiltration and underlying aquifer 
anisotropy

The hydrologic assessment needed for Objective B is primarily derived from 
results of data review and synthesis and from the interpretations of previous and 
ongoing studies. Recharge components are derived from an analysis of 
precipitation, topography, soil character and cover, crop type and irrigation 
practices, vegetation cover, runoff characteristics, geologic structure and layering, 
thickness of the unsaturated zone, and hydraulic properties of the saturated 
sediments. Discharge components are derived or measured from stream gain-loss 
studies, phreatophyte type, density and areal extent, pumping records for wells, 
spring discharge measurements, and crop consumptive use. Movement between 
recharge and discharge areas is assessed using water-level gradients, saturated 
thickness, hydraulic conductivity and transmissivity distribution in the aquifers, 
fracture orientations, storage capacity, and water-quality variations.

Objective B – The approach to establishing a conceptual understanding of the 
ground-water flow system and the relationships between surface- and ground-water 
resources would involve an analysis of all hydrologic, geochemical, and geologic 
data available and the development of a computer tool for analyzing and testing the 
conceptual model of the system. Computer simulation will be done with the USGS 
model codes MODFLOW2000 and MODPATH, linked by a third party pre- and 
post-processor. The aquifer system, including both the valley fill aquifer and the 
Glen Canyon aquifer, will be simulated together with the boundaries of the model 
represented by physical, geologic, and hydrologic features. Thus, the model will 
extend from the southwest edge of Castle Valley to the southwest edge of Spanish 
valley, and from the Colorado River to the La Sal Mountains. Such a model will 



more realistically represent the hydraulic contact between the valley-fill and 
sandstone aquifers and will encompass the entire hydrologic system of which Moab 
and Spanish Valleys are a part. This will preclude the need to create an arbitrary 
flux boundary for northeast side of the valley fill at the contact with the Glen 
Canyon aquifer. The increased permeability and anisotropy caused by fracturing 
within the Glen Canyon Formation will also be discretely simulated by the 
numerical model. MODPATH can be used to visualize flow paths and, more 
specifically, to outline areas of contribution to existing wells and to proposed new 
supply wells.

MOC3D and/or NETPATH can be used to simulate the movement and mixing of 
higher TDS water in the valley fill with the higher quality water in the Glen Canyon 
aquifer, based on chemical constituents measured in ground water from both the 
unconsolidated and bedrock aquifers at various locations. This should produce a 
better understanding of how the water from the two aquifers can be more effectively  
used together for public supplies.

Objective C -- The approach to addressing specific areas of concern regarding 
ground-water or surface-water problems can be determined when the problem is 
identified. The approach may include utilizing the services of experts in the fields 
of geochemistry, isotope hydrology, biology, geomorphology, botany, and others. 

4. Relevance & Benefits: The proposed study is consistent with the outlined future 
trends in the USGS Water Resources Division Strategic Plan. Water resources 
information is needed to mitigate conflicting water needs between urban/suburban 
development, agriculture, recreation, and wildlife habitat. Hydrologic and 
geochemical processes pertinent across the Colorado Plateau and the Arid 
Southwest are represented in the study area. Surface-water/ground-water interaction 
is an integral part of the hydrologic system to be studied. The study is best suited to 
using a watershed approach for understanding the hydrologic, chemical, and 
biological relationships that are active in the area.

5. Safety Concerns: There will be no unusual safety concerns to overcome during 
field activities. The area has rugged topography and extreme temperatures, but field 
personnel assigned to the project have much experience working under these 
conditions.

6. Timelines:  A rough timeline chart is shown below. It is anticipated that the 
principal hydrologic investigation will require four full years beginning Oct 1, 2008  
and ending Sep 30, 2012. For greatest benefit and use for planning, real time 
monitoring at the four sites indicated should continue into the future (indicated by 
the arrows).

Basic Task FY2009 FY2010 FY2011 FY2012
1. Establish data collection networks ---

Real time stream flow data (2 new sites) ------------- ------------- ------------- -----------



Real time water-level data (2 sites) ------------- ------------- ------------- -----------
Real time water-quality data (1 of the GW 

sites)
------------- ------------- ------------- -----------

Updated well inventory        -----
Stream seepage runs (2 to 4)   --   --
Weather station and atmospheric deposition ------------- ------------- ------------- -----------
Geochemical and environmental tracer 

sampling
       ------- --------

Geologic framework supplement (contract)    ----   ----
2. Synthesize data, calculate water-

budget components, prepare maps 
and hydrographs for modeling (crop 
acreage, riparian areas, pumping 
distribution, soils, geology, 
potentiometric surfaces, etc.)

       ------- -------- ---------

3. Construct preliminary steady-state 
flow model to help guide data 
collection and conceptualize flow 
systems

       -----

4. Construct final steady-state model and 
transient model

            ---- ---------

5. Run particle tracking and solute 
transport for selected areas

              -- -------      -------

6. Conduct site-specific investigations, as 
determined during initial synthesis 
and numerical modeling.

              --     ------     -----

7. Prepare written / electronic products            ----    ---------- --------------

7. Personnel: Many of the personnel needs will be determined during the course of 
the project, as their expertise may be varied and they could be from various 
agencies; including USGS Biological Resources Div., Utah Geological Survey, 
Utah and Brigham Young Universities, and USGS National Research Program. Two 
people will be needed from USGS WRD, one Hydrologist and one Hydrologic 
Technician. Various support groups from USGS District office will be used when 
needed (GIS Unit, Database Unit, Publications Unit). Various Discipline Specialists 
and the Investigations Chief will provide technical and administrative guidance 
throughout the duration of the project.



8. Funding: Preliminary cost by funding category and fiscal year.

Category FY2009 FY2010 FY2011 FY2012
Personnel $260,500 290,000 $265,500 $241,500
NWQ Laboratory $35,500 $20,750 $10,000 --
Contracts $55,000 $55,000     $37,500 --
Science Support  and IT $95,000 $90,000 $75,000 $60,000
Instrumentation/Installation 
(gages, water quality, weather)

$75,000 $15,900 $6,000 $4,000

Annual data-site maintenance $37,000 $50,000 $55,000 $55,000
Vehicle/per diem $12,000 $13,000 $9,000 $8,000
Supplies, communications $24,000 $10,500 $6,500 $4,000
Publications -- -- $4,500 $12,000

Total $594,000 $545,150 $469,000 $384,500

9. Products:  The minimum products will include one USGS Open-File Report, one 
USGS Scientific Investigations Reports, one USGS Map Report (Recharge/
Contamination Vulnerability of Glen Canyon aquifer system), and all model input 
needed to run the models. Other anticipated products could include UGS geologic 
reports, research (journal) articles, USGS Fact Sheets. and GIS products.

10. Location Map:  Attached
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Figure 1. Proposed study area for Spanish Valley ground-water study.



Figure 2. Geology of proposed Spanish Valley study area.


