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COMMENTS ON CEDAR CITY VALLEY AQUIFER MANAGEMENT PLAN 
 

From Roice Nelson and Gary F. Player February 10, 2021 

 

Water is an issue that will confront Iron County for many years. However, Cedar City and the 

county have numerous professional geoscientists who are available to help confront poor 

decisions made by the Utah Division of Water Rights. A few of those folks are David Anning 

(recently retired geohydrologist from the U.S. Geological Survey), Paul Monroe (CICWCD), 

Roice Nelson (50 years as a geophysicist throughout North America and the Middle East), Gary 

Farnsworth Player (55 years as a geologist from Alaska to Venezuela, including development of 

water resources in Utah, Arizona and for the City of Anchorage, Alaska), Bill Lund (retired from 

the Utah Geological Survey), Jim Howells (retired from the U.S. Geological Survey), and Eric 

Mueller (hydrologist, and other geology professors at SUU). 

 

Water issues have plagued Iron County since the pioneers arrived in 1851. Current state law has 

created an important issue based on the definition of and water use associated with Safe Yield. 

The new Cedar City Valley Aquifer Management Plan states that currently approved water rights 

would allow up to 50,000 acre-feet/year of well depletion, while the current well depletion is 

28,000 acre-feet/year. In contrast the Management Plan states that Safe Yield of the aquifer 

system (the amount of depletion that should be allowed) is only 21,000 acre-feet per year. 

All of these numbers in the Management Plan are based on models. However, the assumptions 

behind the models are suspect. For instance, the evapotranspiration model is the same model 

used for vegetation in Louisiana: there is a great difference between the amounts of water 

utilized by plants in swamps and by vegetation in the semiarid lowlands of Cedar Valley. 

 

Lynette E. Brooks and James L. Mason of the U.S. Geological Survey reported in Scientific 

Investigations Report 2005-5170 that after evapotranspiration: “Recharge to the 

unconsolidated basin fill is . . . estimated to be about 42,000 acre-feet/year.” Their 

estimation was based on a very complex mathematical model utilizing years of water level 

measurements made by Jim Howells and others. No model information was provided from the 

State Engineer that justifies the current reduction of Safe Yield to half of the 2005 number. 

 

In response, Roice Nelson, David Anning, and Gary Player have discussed the following 

recommendations: 1. Cedar City, Enoch, Kanarraville and Iron County should file a lawsuit 

questioning the estimated Safe Yield; 2. Professional geologists in Iron County should be hired 

by Cedar City and/or the County to review the basis of the Safe Yield estimation and provide 

specific recommendations; 3. Cedar City, Iron County, and U-DOT should authorize and fund 

exploration and development of bedrock aquifers that surround the Cedar City Valley and are 

within the Cedar Valley drainage basin. Existing water rights could be moved from the valley to 

the highland areas, reducing water usage that has caused drawdown and settlement. 

 

Currently water from east of the Hurricane Fault system flows “down dip” in porous Cretaceous 

bedrock formations that are tilted on the order of 15 degrees to the east. Similarly, porous 

Jurassic Navajo sandstones and the Hurricane Fault system deflect water to the south, with only 

minor proportions of that water penetrating the faults to enter the Cedar City Valley aquifer 

system. Immense quantities of water await development for Iron County residents. 
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Summary 

Cedar Valley, located in the eastern part 
of Iron County in southwestern Utah, is 
experiencing rapid population growth that 
needs a larger share of the available water 
resources. Water withdrawn from the 
unconsolidated basin fill is the source for 
public supply and also a major source for 
irrigation. Water managers are concerned 
about increasing demands on the water 
supply and need hydrologic information to 
develop a plan for efficiently using water 
resources and minimizing flow of water 
unsuitable for domestic use toward present 
and future public-supply sources. 

Cedar Valley is a structural depositional 
basin located at the transition between the 
Basin and Range and Colorado Plateau 
physiographic provinces. Snowmelt runoff 
from the Markagunt Plateau to the east 
provides much of the water to the largest 
stream, Coal Creek. The 1939-2000 average 
annual flow in Coal Creek is 24,200 acre-ft of 
which most of the high flow occurs during 
April through June. Water in Coal Creek is 
diverted into a complex distribution system 
for irrigation. No surface water exits the basin 
because all of it is consumed by plant 
consumptive use, evaporation, or seepage to 
the ground-water system. 

The thickness of permeable 
unconsolidated basin fill is estimated to be 
more than 3,500 ft in the Rush Lake area and 
more than 1,000 ft throughout most of the 
basin. Unconfined ground-water conditions 
exist along the basin margins and in the 
center of the basin above confining lenses. 
Confined conditions exist beneath discontinu-
ous confining layers in the center of the basin. 
As water levels have declined as a result of 
continued ground-water withdrawals, the 
present extent of water under confined 
conditions may be less than previously 
defined. Ground water flows from the 
recharge areas near Coal Creek to three 
discharge areas at Rush Lake and Mud 

Springs Canyon, Iron Springs Gap, and 
Quichapa Lake. 

Recharge to the unconsolidated basin 
fill is by seepage from unconsumed irrigation 
water, streams, and precipitation, and by 
subsurface inflow from consolidated rock and 
adjacent areas, and is estimated to be about 
42,000 acre-ft/yr. The chloride mass-balance 
method indicates that recharge may be less 
than that, but is considered a rough 
approximation because of limited chloride 
concentration data for precipitation and Coal 
Creek. Stable-isotope data indicate that 
recharge sources are winter precipitation 
derived from snowmelt in upland areas or 
direct precipitation on unconsolidated basin 
fill. Continued declining water levels indicate 
that recharge is not sufficient to meet 
demand. Water levels in many areas are at or 
close to historic lows. 

In 2000, ground-water withdrawal was 
estimated to be 36,000 acre-ft/yr. About 
4,000 acre-ft/yr is estimated to discharge by 
evapotranspiration or as subsurface outflow. 
Prior to large-scale ground-water 
development, evapotranspiration is 
estimated to have been about 22,000 acre-
ft/yr and is the largest component of dis-
charge at that time. The large decline in 
evapotranspiration is a result of declining 
water levels, which are a result of increased 
withdrawals. As a result of declining water 
levels, most of the natural discharge has been 
intercepted by ground-water pumpage.  
Water quality in Cedar Valley is mostly 
suitable for domestic use except along the 
eastern margin where water from some wells 
has elevated dissolved-solids and NO3 

concentrations. Water with high dissolved-
solids concentration generally has Ca and SO4 

as the predominant ions, which are likely 
derived by the dissolution of gypsum in some 
of the Mesozoic-age rocks of the Markagunt 
Plateau. Ground water with low dissolved-
solids concentration is located west of 
Quichapa Lake where less soluble Tertiary-
age volcanic rocks compose the Harmony 
Mountains.  
Nitrogen-15 and oxygen-18 isotopes in the 
nitrate anion were measured to determine 
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possible NO3 sources and whether or not 
denitrification is occurring. No single source 
can be identified as the cause for elevated 
NO3 concentrations in ground water. Low 
δ15N values north of Cedar City indicate a 
natural geologic source. Higher δ15N values in 
water from wells that are located down-
gradient from areas where waste-water 
effluent has been discharged indicate possible 
recharge from the effluent. Excess dissolved 
N2 gas and low NO3 concentrations in shallow 
ground water at two locations indicate that 
denitrification is occurring. These data 
indicate that NO3 derived from near-surface 
sources might be reduced at these locations, 
but it is unknown whether this process is 
occurring in the shallow zones throughout 
the basin. 
A computer ground-water flow model was 
developed to simulate flow in the 
unconsolidated basin fill in Cedar Valley to 
test the conceptual understanding of the 
ground-water system. This model was 
developed to simulate general ground-water 
flow through Cedar Valley and long-term 
water-level fluctuations; it was not developed 
to simulate local effects or cell-by-cell flow. In 
general, the model accurately simulates water 
levels and water-level fluctuations and can be 
considered an adequate tool to help 
determine the valley-wide effects on water 
levels of additional ground-water 
withdrawals and changes in water use.  
The method of determining recharge from 
irrigation was changed during the calibration 
process to incorporate more areal and 
temporal variability. Simulated water levels 
respond more to location and amount of irri-
gation recharge than to any other model 
parameter. Measurements of distribution 
through canals, amount of water applied in 
city and residential areas, and amount of 
runoff in irrigated, city, and residential areas 
would refine the conceptual understanding of 
the ground-water system and may improve 
model fit. If recharge is substantially different 
from that used in the construction of this 
model, then simulated aquifer characteristics 
and other model parameters may not be 
realistic estimates of actual hydrologic 

properties. Water-level data collected at sites 
where data were not available during the 
calibration period may help refine the model 
and the conceptual understanding of the 
ground-water system. Long-term water-level 
fluctuations at those sites would be needed to 
refine estimates of specific yield, specific 
storage, and probably horizontal-to-vertical 
anisotropy. 

The ground-water flow model was used 
to predict possible effects on water levels 
caused by increased withdrawal from wells, 
less-than-normal precipitation and 
streamflow, and changing water use from 
irrigation to municipal supply. In the 
projection simulations, water levels in the 
southern part of the valley declined 20 to 275 
ft; the maximum projected drawdown of 275 
ft occurred west of Quichapa Lake during 
projection 6 because of increased simulated 
ground-water withdrawal for municipal use. 
The continuous decline in water levels for 
most projections indicates that ground water 
is being removed from storage and that a new 
steady-state equilibrium has not been 
established after 30 years. The simulated 
amount of water in storage in the ground-
water system during the 30 years of 
projection declined as much or more than 
from 1950 to 2000. Model projections should 
not be used to predict actual water levels at 
some future date, but can give general ideas 
about water-level declines likely to occur 
throughout the valley. The more the projected 
stresses vary from stresses used during the 
calibration period, the more likely simulated 
water-level declines may not accurately 
represent actual water-level declines.  
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