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Introduction
OneWater Nevada’s Palomino Farms Sustainable Water Resource Feasibility Study (Study) is part of a regional effort
to optimize and expand available water resources. The purpose of the Study is to explore the coordinated use of surface water, groundwater, and recycled water (known as conjunctive use) to better manage our water resources. More
specifically, the Study is focused on determining the viability of bringing water to the Palomino Farms area as part of
a long-term sustainable water management plan. The hope is to preserve farmland and open space and determine
whether the aquifer could be utilized as an underground reservoir to store large quantities of water for the future.
The Hydrogeologic Study underway now is a part of the overall Study and aims to understand existing hydrogeologic conditions, water quality, potential deal-breakers, and help evaluate future recharge scenarios. This memo briefly
discusses initial groundwater modeling, historic water quality assessments, and preliminary results of recent field work
including monitoring well installation, flow testing, water quality sampling, and updated groundwater flow modeling.
Initial Groundwater Modeling
Preliminary groundwater modeling using existing data
from previous studies found that over 50,000 acre-feet
of water could be stored in the Palomino Valley Aquifer
through irrigation, infiltration, and/or injection. Preliminary
analysis also suggested that elevated concentrations of
arsenic, fluoride, and nitrate measured in the mid-1980’s
may impact groundwater recharge operations. The
Hydrogeologic Study aims to verify the presence of these
and other groundwater contaminants, assess aquifer
storage potential, and understand the flow and direction
of groundwater movement under pumping, non-pumping,
and recharge conditions.

Figure 1 (below) depicts the approximate location of the Hydrogeologic
Study area. See all figures at the back of this document.

Historic Water Quality Analyses
Water quality data from wells collected from 1962 to
1986 were compiled and presented spatially to evaluate
where concentrations are highest and where more
data is needed. Figures 2 through 5 depict maximum
concentrations of total dissolved solids (TDS), arsenic,
nitrate, and fluoride over that period. TDS concentrations
(Figure 2) ranged from 218 – 3,530 milligrams per liter
(mg/L), with concentrations above 1,000 mg/L occurring
at the north end of Hungry Valley and at a thermal well in
the northwest. Water with TDS concentrations above 500
mg/L is generally not suitable as a potable water supply
due to its salty taste and potential to leave water deposits.
Arsenic concentrations (Figure 3) ranged from 0.1 to 640
micrograms per liter (ug/L). Concentrations of arsenic are
generally below the drinking water Maximum Contaminant

Level (MCL) of 10 ug/L in the vicinity of the study area.
Fluoride concentrations (Figure 4) ranged from 0.1 to 7 mg/L
throughout the study area, with few sites greater than the MCL
of 4 mg/L. Nitrate-N concentrations (Figure 5) ranged from 0.1
to 93 mg/L throughout the study area. Nitrate-N concentrations
were generally higher than the MCL of 10 mg/L throughout the
agricultural properties east of Pyramid Highway.

New Monitoring Well Installations
Between July and October 2021, TMWA installed eight new
monitoring wells to collect additional geologic, water quality,
and groundwater flow data. Figure 6 shows the location of
the new wells (PF-MW01 through PF-MW08). Six of the new
wells are 6-inch steel wells completed to depths ranging from
600 feet to 800 feet below land surface. Two of the new wells
were drilled using the sonic method to obtain a continuous
core of the subsurface to depths of 600 feet below land
surface. Figure 7 depicts a typical 6” steel monitoring well
construction and the geology encountered. All eight wells
have been tested for water level and water quality, and six
have been tested for groundwater flow. Figure 8 depicts the
water levels and areas of high groundwater flow based on the
information gained from these new wells, domestic wells, and
historic information from the valley.

TMWA plans to drill five additional sonic borings in
irrigated areas to determine the extent to which nitrate
has been flushed from the unsaturated zone over the past
50+ years of irrigation. Figure 11 depicts the location of
potential new soil boring sites. That work is tentatively
scheduled to begin late November 2021.

Soil Sampling
Core samples from the two sonic borings were sent to
DRI for analysis to evaluate the compatibility of both
recycled and potable water with native groundwater
to understand the potential for mobilization of arsenic
or other constituents during recharge. Arsenic can be
mobilized when two different water sources combine
to change the water chemistry enough that the arsenic
already existing in subsurface minerals dissolves
into groundwater. Core samples were also sent to a
geotechnical lab for grain size analysis and to a chemistry
lab to assess concentrations of nitrate and other
constituents in the unsaturated zone with depth. Figures
9 and 10 depict results of soil moisture (%), pH, chloride,
and nitrate analyses in soil with depth in PF-MW03 and
PF-MW08. Results indicate that high chloride and nitrate
concentrations occur at shallow depths in unirrigated
areas, whereas high concentrations of chloride and
nitrate occur deeper in irrigated areas; likely pushed down
under the influence of irrigation.

Existing and New Well Water Quality Testing
There are many existing monitoring wells in the study area,
but several of them are old and required a video inspection
to determine screened intervals. Some of these wells
needed cleaning to allow installation of a large-capacity
sampling pump for collecting water quality samples.
Water quality samples were collected over the past 18
months at 3 government owned wells, 5 agricultural wells,
9 existing monitoring wells, 8 new monitoring wells, and
20 domestic wells. Figures 12 and 13 depict preliminary
results of arsenic and nitrate from these recent samples
(2021) compared to historic values (1986).
Arsenic concentrations are high in the valley, due to the
influence of geothermal activity. Arsenic concentrations
in the aquifer beneath the farms are not as high, as the
farms occur east of the faults that control the occurrence
of arsenic. Concentrations of arsenic from 1986 to 2021
appear relatively stable
Nitrate concentrations are generally low in the valley
but are higher within the study area. Depth-dependent
water quality sampling confirmed that high nitrate
concentrations occur in the shallow aquifer and decrease
in concentration with depth. Nitrate concentrations in the

study area have decreased from 1986 to 2021.
TDS and Fluoride were found to be low throughout the
study area and have not been included in this Memo.
Water Quality and Profiling
Four of the eight new monitoring wells and two existing
wells have been tested, aka “profiled”, to see how
groundwater flow and water quality changes with depth.
Reporting and analyses are still underway, but preliminary
results from two of the monitoring wells (PF-MW01 and
PF-MW04) are described below.
Each well has site-specific geology and flow
characteristics, but in general there appears to be greater
flow contribution from a shallow zone (200-250’) and a
mid-depth zone (300-450’).
In general, nitrate and chloride concentrations are higher
in the shallow portions of the aquifer and decrease with
depth. These results indicate a surficial source of nitrate
(fertilizer and/or naturally occurring). Samples have been
collected and sent to the lab for isotopic analysis to help
determine the source of nitrate; results are pending.
Wellhead arsenic concentrations from these two profiles
are well below the MCL of 10 ug/L but vary with depth
within the well. Areas of higher arsenic are generally
associated with finer-grained sediments (silts and clays)
and therefore do not contribute much arsenic to the total
wellhead concentration.

be replenished with recharged water over time.
The model indicates that thousands of acre-feet of water
can be recharged annually to replenish the aquifer
without any harmful effects. Recharge rates can exceed
pumping rates for many years into the future until the
system reaches a new equilibrium condition. At that point
pumping will need to exceed recharge to ensure that no
undesirable shallow groundwater conditions occur.
Transport models were developed for nitrate and arsenic.
Elevated arsenic concentrations are generally found
on the west side of Warm Springs Valley. Recharge of
potable water and pumping operations should result
in arsenic concentrations well below the MCL in the
Palomino Farms Area. High nitrate mass was found
in the upper portion of the aquifer and much of the
unsaturated zone. Nitrate transport simulations suggest
that nitrate could be mobilized as water levels increase
following fluid injection. Nitrate concentrations could
exceed the MCL in the proposed municipal supply wells
if mitigation strategies are not employed. Shallow pump
and treat operations, strategic well location, and/or well
screen isolation could limit the impacts.

Next Steps
•

Collect water samples from three more wells
in the area

The new Western Turf irrigation well will be profiled the
week of November 29th.

•

Collect water levels and water quality
samples from interested Domestic Well
owners

Updated Groundwater Flow Modeling

•

Complete flow and quality profile on a largediameter irrigation well

•

Collect additional soil samples under irrigated
areas to assess nitrate depth

•

Use the groundwater model to evaluate
various groundwater recharge scenarios and
nitrate or arsenic mitigation strategies. DRI
analyzing compatibility of potable and recycled
water with existing Palomino Valley groundwater
– complete by end of February 2022

•

Prepare Hydrogeologic Feasibility Report –
Draft Report available mid-January. Final
Report due no later than March 31, 2022

Groundwater flow and transport models were developed for
the Warm Springs/Palomino Valley groundwater system.
The modeling tools were used to evaluate the hydrogeologic
conceptual model, calculate the change in groundwater
storage over the historical period, estimate how much water
can be recharged in the future, and to understand how water
quality might change during recharge.
The groundwater model was able to simulate trends
in groundwater levels for the previous 3 – 4 decades,
which builds confidence in our understanding of the
subsurface conceptual model. Preliminary results from
the updated model are discussed below and are subject
to revision as additional data is returned from the field
and laboratory analyses.
The updated model calculated a net loss of approximately
75,000 acre-feet in groundwater storage since pumping
began in the late 1960s. The 75,000 AF of storage could

Figure 1: Hydrogeologic Study Area

Figure 2. Maximum measured total dissolved solids (TDS) concentration over the period 1962 – 1986 in the shallow (< 750 feet)
aquifer in Warm Springs Valley. Adapted from Guyton, 1987.

Figure 3. Maximum measured arsenic concentration over the period 1962 – 1986 in the shallow (< 750 feet) aquifer in Warm
Springs Valley. Adapted from Guyton, 1987.

Figure 4. Maximum measured chloride and fluoride concentrations over the period 1962 – 1986 in the shallow (< 750 feet)
aquifer in Warm Springs Valley. Adapted from Guyton, 1987.

Figure 5. Maximum measured nitrate concentration (as nitrogen) over the period 1962 – 1986 in the shallow (< 750 feet) aquifer
in Warm Springs Valley. Adapted from Guyton, 1987.
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Figure 7. Typical 6" Steel Monitoring Well Construction and Geology Encountered
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Figure 8. Water Levels and High Conductivity Zones

Figure 9. Results of Soil Moisture, pH, Chloride, and Nitrate Analysis in the Unsaturated Zone at PF‐MW03

Figure 10. Results of Soil Moisture, pH, Chloride, and Nitrate Analysis in the Unsaturated Zone at PF‐MW08
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Figure 11. Proposed soil boring locations.
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