
DOCUMENTATION SUBMITTED IN SUPPORT OF THE PROTEST FILED BY 
KIRK DE FOND RELATIVE TO THE NEW GWSSA WELL IN 

SPANISH VALLEY 

The discussion and concerns expressed herein are based largely on Technical Publication 
100 of the State ofUtah Department ofNatural Resources. This report (Ground-Water 
Conditions in the Grand County Area, Utah, with Emphasis on the Mill Creek-Spanish 
Valley Area by Paul Blanchard) was published in 1990, but contains data only through 
1987, approximately 15 years ago. So while I feel that this report is scientifically sound, 
it is also dated. Other relevant documents will be referred to on occasion. I would also 
like to acknowledge the help of my friend Jeff McCleary, in the preparation of this 
documentation. In the paragraphs below I will present observations and information 
from the report, followed by my interpretations or conclusions relative to the hydrologic 
situation at and near my property in Spanish Valley. 

Response to Precipitation: 

The Technical Publication 100 report makes a strong case for groundwater levels, well 
yields, and spring flows being significantly influenced, over short time spans, by changes 
in precipitation. Water levels declined during the time of generally below average 
precipitation from the early sixties to the late seventies, and then rose in response to 
above average amounts of precipitation that began occurring in 1977. The fact that the 
water levels began rising within one and a half to two years of the beginning of a period 
of increased precipitation indicates that the flow system is fairly shallow and permeable. 
This also indicates that the water in the system is fairly young. It is my understanding 
that there is an alternate interpretation involving relatively rapid pressure head changes in 
response to precipitation, but with slower actual groundwater movement, resulting in 
older groundwater at the discharge point. In either interpretation, historic data documents 
a relatively rapid response of groundwater levels to changes in precipitation. 

It is worth noting that for the few wells where relatively long-tenn water level 
information is available; by 1987, water levels had still not recovered to their elevation in 
the early sixties. This is in spite of about ten years of above average precipitation, 
suggesting that discharge from the system by pumping was in excess of recharge from the 
long-term average amount of precipitation. Taken as a whole, the above information 
indicates that the wells in Spanish Valley offer the local users and the city of Moab very 
little protection from extended drought conditions. 

Structural Complexity 

The northeastern edge of Spanish Valley is, in geologic terms, a structurally complex 
area. The rocks of the Glen Canyon Group are folded, faulted and fractured, largely in 
response to movement of the underlying salt, followed by ongoing salt dissolution and 



collapse. Hellmut Doe !ling of the Utah Geological Survey has mapped a number of 
faults and folds in what he refers to as the northeast valley-margin deformation belt. 
Structures include fairly narrow "V -synclines"; many of which doubly-plunge toward 
local drainages that cross their axes. Doeiiing has attributed this to greater amounts of 
salt dissolution occurring at depth where the crossing drainages intersect northwest 
striking open fractures associated with the folds and faults in the deformation belt. 
Fractures occur at a variety of orientations and adjacent rocks show evidence of fluid 
movement such as bleaching and changes in cementation. Areas of fault gouge and fault 
breccia are also present. 

These complex geologic conditions would be expected to be reflected in complex aquifer 
characteristics. Anisotropic conditions would be caused by highly permeable fractures 
and adjacent blocks of Glen Canyon aquifer being isolated from each other by 
impermeable boundaries caused by fault gouge or juxtaposition of strata. Indeed the 
eight-day aquifer test conducted in the Moab well field in January and February of 1986 
confirmed that this is the case. Plots of the drawdown data did not fit standard drawdown 
curves. The discharge well and four of the seven observation wells showed excess late 
time drawdown indicating the presence of impermeable boundaries. Two of the 
observation wells showed no drawdown, also indicating impermeable boundaries. 

The above geologic and hydrologic information demonstrates that aquifer characteristics 
in the Glen Canyon aquifer change dramatically over short distances. Impacts from 
pumping the aquifer are therefore unpredictable at any given location and can only be 
determined by investigations at each site. Therefore, prior to permitting the new GWSSA 
well for use, an adequate length (two week) late season (September) aquifer test should 
be conducted at the site with all wells in the vicinity instrumented as observation wells. 

Age of Ground Water in the Context of the Hydrogeologic Setting 

As noted above, groundwater levels in Spanish Valley have responded relatively quickly 
to historic changes in precipitation, indicating young groundwater ages. However, the 
geologic complexity of the area leads to the hydrologically anisotropic conditions 
documented by the eight-day aquifer test in the Moab well field. This can result in 
waters of different ages being in relatively close physical proximity to each other. 

The report by Solomon dated March 5, 2001, developed for the Moab Mesa Land 
Company, concludes that water sampled from several wells and springs was all older than 
approximately 40 years based on Tritium analyses (low Tritium levels in the sampled 
water). All samples except for Pioneer Spring were said to be "significant discharge 
points for the Glen Canyon Group Aquifer that is assumed to be recharged in or on the 
flanks of the La Sal Mountains." However, a couple of distinctly different local 
hydrogeologic conditions could have been encountered. 

For example, the George White Well 5, per Technical Publication 100, has a specific 
capacity of 0.8 gal/min/ft, at a drawdown of231 feet; producing 180 gal/min. This is in 



contrast to Moab City Spring #3, which flows almost 400 gal/min at the ground surface. 
The elevation of the well head and the spring only differ by 10 feet. These dramatically 
different characteristics between the two discharge points, probably correlates with 
differences in the age of the water being discharged. 

The low Tritium age from the low productivity, large drawdown, George White Well 5, 
may be a result of the water being older than 40 years. On the other hand, as a result of 
international test ban treaties and a general reduction in the processing of nuclear 
materials worldwide, Tritium levels in modem precipitation have declined markedly. A 
precipitation sample collected in Death Valley in November of2001 contained 3.5 
Tritium units. This is a low value compared to the thousands of Tritium units in 
precipitation that fell from around 1950 through the mid-sixties; or the hundreds of units 
that occurred into the late-seventies. Precipitation that fell and recharged groundwater 
from around 1950 to the late-seventies will now contain greater than about 3 Tritium 
units due to radioactive decay; with older waters having less Tritium. However, with 
initial very low modem Tritium levels, groundwater with less than 3 Tritium units could 
be quite young. This makes it more difficult to interpret the age of the water from the 
very active flow system discharging at Moab Spring #3. 

In an effort to further evaluate the Tritium levels in waters that are recharging the Glen 
Canyon Aquifer locally, two samples were collected and submitted for analysis. Since 
recharge in the La Sal Mountains is predominantly from melting snow, a composite snow 
sample was collected. In addition, Mill Creek is known to recharge the aquifer in the 
stream reach downstream from the Sheley diversion, so a sample was also collected at the 
diversion. 

As of May 15, 2002 results of the Tritium analyses were not yet available. I will provide 
them when they become available. 

Water Balance in the Mill Creek-Spanish Valley Flow System 

Information in the Technical Publication 100 report suggests that the water that recharges 
the Glen Canyon aquifer in the Mill Creek stream reach northeast of the Moab well field 
and the new GWSSA well, flows west/southwest (approximately perpendicular to the 
regional flow direction) for about a mile, and discharges to springs and wells in Spanish 
Valley. Since the rocks below the Glen Canyon Group include the low permeability 
Chinle Formation, and eventually the salt of the Paradox Formation, the flow path can be 
described as short, shallow, and fracture dominated. As noted previously, recharge 
appears to be directly dependent on, and responds quickly to, changes in precipitation. 

Since data collection for the report ended in 1987, a number of new wells have been 
installed and utilized in Spanish Valley, and any impacts to the water table have not been 
systematically evaluated. Given the increased water usage and the sensitivity of the 
supply to variations in precipitation patterns, it would be appropriate at this time to 
conduct a valley wide water balance study. The goal of the study would be to develop an 



estimate, based on current data and analytical techniques, of what the potential sustained 
yield of high quality groundwater is for the flow system. It should be explicit in the study 
that drought is a nonnal meteorological condition that must be expected and planned for. 
Factors to consider would include the need to maintain stream flows, losses to 
evapotranspiration, and interconnection to the valley fill aquifer and the rights of users of 
that aquifer. 

Water Quality Issues 

The Technical Publication 100 report clearly documents that water quality declines 
(dissolved solids increase) towards the south and west, away from the northeast valley 
margin. In essence, fresh water enters the Glen Canyon aquifer groundwater flow system 
at Mill Creek and other recharge areas, and begins to dissolve and pick up solids as it 
moves toward the west/southwest. Near the northeast valley margin the relatively high 
quality water of the Glen Canyon aquifer begins mixing with the lower quality water of 
the valley fill aquifer and begins moving northwest, roughly parallel to the valley walls, 
toward the Colorado River. Pumping from the new GWSSA well could locally alter flow 
directions and pull lower quality valley fill water into the well and into other wells in the 
area. Water chemistry should be evaluated throughout the needed aquifer pumping test. 
It should be kept in mind that all of the fresh groundwater resources in the Moab/Spanish 
Valley area are shallow. The salt of the Paradox Fonnation underlies the area and any 
pumping scheme that promotes upward flow will dramatically degrade water quality. 

Administrative Concerns 

None of the information presented above is new; in fact I consider some ofthe 
information to be in need of updating with current data and state of the art analyses. The 
Technical Publication 100 report emphasized the Mill Creek-Spanish Valley area because 
most groundwater development was expected to occur in this area. The report was 
intended as a guide to decision-makers in their development of water resources. Yet I see 
little evidence that GWSSA has been guided by this report, or other scientifically based 
studies. GWSSA has made public statements that the new well will supply water for the 
next twenty years but no basis is provided for that statement. Nor is there any 
acknowledgement that our fresh groundwater supplies are shallow and directly linked to 
precipitation. It is significant to my protest that groundwater flows at points of diversion 
are known to diminish under drought conditions. 

GWSSA wants to transfer water rights to the new well. However, there are numerous 
existing water rights nearby. Within a radius of2600 feet of the new well (which 
includes my well) existing rights total 26 cu. ft./sec plus 4157 acre ft.; within section 26 
ofT26S R22E existing rights total41 cu. ft./sec plus 4437 acre ft. If we consider all of 
sections 22, 23, and 26 ofT26S R22E in order to include the City of Moab wells, the new 
GWSSA well, and wells in between, the existing rights total 112.4 cu. ft ./sec plus 15,068 
acre ft . This large volume may be more water than the Glen Canyon Group aquifer can 



produce in this area. It is appropriate to consider fairly large distances from the new well 
because we do not know how much Glen Canyon Group aquifer discharge is available in 
the area, and we do know that there are some very transmissive fractures in the area. I 
understand that the flow rate into George White Well #4 was calculated by Sunrise 
Engineering as 28 ft./day, which equates to about a mile in 6 months. At these rates, 
large zones of influence and interference between wells are likely. If the available Glen 
Canyon Group aquifer discharge in the area is being captured by existing wells and 
springs, then there may be no net gain in production with the new well, and it is clear that 
increased production is GWSSA 's goal, possibly even at the expense of current 
groundwater users. 

Requested Actions 

Prior to the approval of A26150 or A26151, additional studies are required in order to 
assess the potential impacts on current water users and to assess the sustainable long term 
yield of high quality groundwater in the Mill Creek-Spanish Valley flow system. At a 
minimum these studies must include: 

• A complete canvass of all existing wells in Spanish Valley to gather current water 
level and water quality information. This baseline data would be used to develop a 
detailed potentiometric surface map and water quality maps that any future impacts 
could be evaluated against. Both pre-pumping season and post pumping season data 
should be collected and resulting maps generated. 

• A water balance study should be conducted to delineate and quantify areas of 
recharge and discharge. The goal would be to develop an estimate of the long-term 
sustainable yield of high quality groundwater in Spanish Valley. Factors to include 
are the need to maintain adequate stream flows and riparian habitat; expected periodic 
drought conditions; losses to evapotranspiration; the interconnections of the Glen 
Canyon and valley fill aquifers; and the requirement to keep the underlying salt 
isolated from the fresh groundwater flow system. 

• An aquifer test at the new GWSSA well is required. The test must be of adequate 
duration (two weeks) and conducted at an appropriate time (late in the pumping 
season) in order to yield valid data for the assessment of impacts. All wells in the 
vicinity should be instrumented as observation wells, and for observation wells that 
show significant drawdown, tracer tests should be conducted to further evaluate 
aquifer characteristics. 

Given the current paucity of information on the flow system, the documented response of 
the flow system to changes in precipitation, and the ongoing and planned future 
development in the area, conducting the above studies prior to permitting the new well is 
necessary for prudent resource management. 


