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ABSTRACT

New Washoe City has over 1000 homes which utilize domestic wells. Groundwater issues include drought effects,
water quality and geothermal waters. Groundwater modeling was conducted to assess system hydrology and predict
effects of drought-induced stresses. A twenty-year worst case drought-development scenario model suggests average
drawdowns in the western part of NWC of only ten to twelve feet. Drops against the range front are greater, to 30
feet. Geochemical water sampling, including oxygen and hydrogen isotopes and temperature probing of selected
domestic wells was completed for temperature perturbations could occur. purposes of geothermal characterization.

An approximate one square mile area was identified, best characterized as a thermal plume (to 51 °C at 100 ft.), that

also exceeds primary drinking water standards for fluoride.

Fluoride and thermal waters appear linked, with

geothermal flow pathways likely from the west, through fractured basement rocks. Severe drought-induced incursion
of warm waters into the potable aquifer is unlikely, although local temperature perturbations could occur.

INTRODUCTION

Water availability and quality are
important issues in the rapidly growing
greater Reno-Sparks community. The
metropolitan region's water supply is
primarily from municipal sources, but
various outlying areas rely on individual
domestic wells. Most domestic wells are
shallow, less than 200 feet deep, and are
often in unconfined aquifers, susceptible
to contamination and rapid de-watering.
The water table can subside due to a
combination of highly variable recharge
rates and continued home development.
While dropping water tables can be
remedied by deepening wells, water
quality issues are perhaps a more serious
concern.

Water quality is affected by both natural
and human-induced events. Western
Nevada is tectonically active with
scattered occurrences of past or present
geothermal activity. These systems can
directly affect water quality and often
introduce natural toxins into
groundwater. Constituents of particular
concern are arsenic, boron, and fluorine.
Nitrate  contamination also  poses
potentially serious health hazards with

the main sources of nitrate contamination
being domestic septic systems and farm
animals. Rural communities with
relatively close-spaced development, on
domestic wells and septic systems, and
zoned for farm animals, are extremely
susceptible to such contamination.

Domestic water systems are not
governed by the same water quality
criterion as municipal supplies. State
water law allows development of one
domestic well per home and a draft of up
to 1800 gallons per day from that well.
No effective mechanism is in place to
assure that domestic consumption does
not exceed this amount, or that exposure
to potential water-borne contaminants
does not occur. Therefore existing areas,
as  described, present a  water
management problem for governing and
planning agencies.

An effective solution to water problems
in these communities can be conversion
to a central water supply, often through
development of municipal wells
accompanied by sewer hookup and
possible construction of wastewater
treatment facilities. These projects are
costly and, in the past, communities have




objected strongly to such proposals.

For best water management and planning
Washoe County requires additional
information regarding the hydrology and
hydrogeology = of these  affected
communities.  Particularly, a better
knowledge is required of groundwater
flow systems and water budgets, and
potentially  hazardous  groundwater
constituents. This can be achieved by
data  collection, compilation, and
groundwater modeling. Such projects
can help determine the potential severity
of a situation, and also provide planners
and water resource managers tools for
more informed and cost-effective
decisions.

Statement of Problem

New Washoe City (abbreviated as NWC)
is an unincorporated community in
Washoe Valley that currently includes
about 1200 residences on domestic well
water and individual septic systems.
Most homes are on one acre parcels and
many have farm animals. During the
latest drought, which ended in 1994,
certain portions of the water table
dropped rapidly. Other areas exceed the
primary standards for fluoride and
nitrate. The fluoride may be related to a
thermal anomaly in the southwestern
portion of NWC. A need exists for
greater understanding of  the
groundwater  flow  system  and
groundwater chemistry. While the
nitrate contamination has been previously
studied, little is known about the thermal
anomaly and possibly related
geochemistry.

Purpose and Objectives

The primary purpose of this study is to:
(a) refine and extend the current
conceptual and numeric ground water
model of NWC/Washoe Valley , and (b)
to test the hypothesis that elevated
fluoride levels are caused by the thermal
anomaly.

A primary focus of the study is to refine
an existing numerical ground water flow
model of Washoe Valley, specifically in
the NWC area. Through compilation
and synthesis of available information,
and data collection where appropriate, a
revision and refinement of the conceptual
model will be made. The conceptual
model will then be used to modify the
existing numerical model. After proper
adjustments, the model will be used to
make predictions regarding flow patterns
and water table elevations in NWC. The
goal is to develop a model for a worst
case scenario of a development-drought
situation.

A second goal is to characterize the
thermal anomaly. Prior to this study the
thermal anomaly was described as a one
point anomaly.  Anomalous ground
water fluoride levels had been noted and
one hypothesis suggested a genetic
relationship with the warm waters. The
characterization will be made by
compilation of existing data, collection of
thermal data and collection of additional
water samples. Specifically, the study
will outline the extent of the shallow
groundwater thermal anomaly and focus
on distribution of the fluoride anomaly
and its relationship to the thermal
anomaly.  Data on other analyzed




groundwater constituents will also be
presented. There is a reason to be
concerned about possible accelerated
incursion of thermal waters into the
domestic water system due to possible
future water table drops during drought
or overpumping. Quantitative thermal
flow modeling was considered but
eventually ruled out as being beyond the
scope of the study, largely due to lack of
sufficient data at depth. However, short
of modeling, qualified predictions
regarding possible future impacts to the
domestic water supply from geothermal
influences will be presented.

Project Location and Physiographic
Setting

The NWC is located in Washoe Valley
which is situated between Reno and
Carson City (Figure 1). The focus area
of New Washoe City is identified on
Figure 2 (1996 conditions). Because
flow modeling included the entire east
side of Washoe Valley, the whole east
side of Washoe Valley is called the
project area. Washoe Valley comprises a
watershed of approximately 54,000
acres. The valley floor has an area of
about 18,000 acres and is flanked on the
west by the Carson range, which is
considered part of the Sierra Nevada.
East of the valley is the topographically
lower Virginia range. Due to orographic
effects, the west side of the valley is
much wetter than the east side.
Additionally, the valley floor contains an
ephemeral lake, which periodically dries
up due to drought. The last dry period
was in 1993 and the previous dry event
occurred in the mid-1930's.  During
wetter times the lake can occupy up to

30 percent of the valley floor.
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