Memo
September 4, 2014

To: Allen Merritt, IDWR Southern Regional Manager
From: Ken Neely, Technical Hydrogeologist
RE: Relationship of ground water in the Anderson well in Jerome County to the Snake River.

The area in this investigation is in south-central Jerome County, Idaho. The Anderson well is located
about 4 miles northeast of the city of Twin Falls, in Township 9 South, Range 18 East, Section 31,
NENWSW. The well is located within the boundaries of the Twin Falls Ground Water Management Area
which was established by IDWR in 1984 (Figure 1). The well is also located in the Twin Falls Geothermal
Moratorium Area, which was established in 1987, and has been extended in 1992, 1997, 2002, 2008,
and 2013 (Figure 1). The well is within the Trust Water Area of the Snake River Basin (Figure 2).

Anderson Well

The Anderson well is located in Jerome County, about 250 feet north of the Snake River (Figure 3). The
well was completed in March 1993, and is 1,120 feet in total depth (Figure 4). The lithology is
predominately multicolor lava (red, gray, brown, green, and black). Rhyolite was recorded in only two
intervals and these were in the upper portion of the well (from 291 feet to 348 feet, and from 391 feet
to 404 feet). A sequence of four clay layers were encountered near the bottom of the well with a total
thickness of 107 feet. The lower portion of this sequence contains blue green clay. The well has three
strings of casing: nominal 12-inch diameter from ground surface to 27 feet; nominal 8-inch diameter
from ground surface to 668 feet; and nominal 6-inch diameter from 648 feet to 1,093 feet. The well
driller reported cement grout seal to 1,093 feet. Water was detected in two main parts of the well,
designated the Upper and Lower Water Zones. The Upper Water Zone is from 124 feet to 490 feet; this
zone is behind the 8 inch casing. The Lower Water Zone is from 985 feet to 1120 feet, the lithology is
black and green lava, and the lower portion of this zone (1,093 feet to 1,120 feet) is uncased.

Kestler Well

The Kestler well is located about % mile south of the Anderson well on the south side of the Snake River
in Twin Falls County (Figure 3). This well was completed in January, 1987, and is 1,300 feet deep. The
lithology of the well can be divided into two sections — Upper and Lower. The Upper Section is made up
of basalt, gravel, sand and clay from the surface to 150 feet. The Lower Section from 150 feet to 1,300
feet is primarily rhyolite with interbedded clays. Most of these clay layers are thin (3 feet to 21 feet).
However, a sequence of three clay layers near the bottom of the well has a total thickness of 94 feet.
The lower portion of this sequence is described as “greenish-gray shale and clay”. The well has three
strings of casing: 10 inch from ground surface to 6.5 feet; 8 inch from ground surface to 149 feet; and 6
inch from ground surface to 1,173 feet. The well driller reported cement grout seal to 6.5 feet.

In a previous analysis conducted in 2013 on the Kestler well, the Department concluded “the low-
temperature geothermal producing zone in this well is not tributary to the Snake River”.



Comparisons of Elevations of Select Horizons in the Anderson and Kestler wells

Well Land Surface Water Level Top of Clay Top of Low
Elevation (feet Elevation (feet Sequence above Temperature
above Sea Level) above Sea Level) Producing Zone Geothermal aquifer
(feet above Sea (feet above Sea

Level) Level)

Anderson Well 3,408 3,766 2,530 2,423

Kestler Well 3,595 3,775 2,561 2,445

Difference -187 -9 -31 -22

between

Anderson and

Kestler wells

Conclusions

Five observations suggest that the deep, low-temperature geothermal aquifer in the Anderson well is
hydraulically isolated from any shallow, cold water aquifer in the area, and thus the low-temperature
geothermal aquifer is not tributary to the Snake River:

1. Similarities in the thick clay sequences in the Anderson and Kestler wells. The Anderson well has
107 feet of clay directly overlying the producing zone. The nearby Kestler well has 100 feet of
clay that overlies the producing zone. The lower 50+ feet of these clay sequences is described
as “greenish” in both wells.

2. Flowing artesian conditions. Both wells flow at the land surface indicating the water is coming
from confined aquifers with significant pressure. Both wells have similar reported flow rates
(175 gallons per minute (gpm) for the Anderson well, and 200 gpm for the Kestler well).

3. Similar water level elevations. The water level elevations for the two wells are almost identical,
suggesting that they are in hydraulic communication.

4. Similar elevations for the Top of the Low Temperature Geothermal Aquifer. The elevations of
the water-bearing zones for the two wells were within 22 feet, which strongly suggest that they
are correlated. :

5. Elevated thermal gradients. The average thermal gradient is about 1.5°F per 100 feet (Freeze
and Cherry, 1979). The Anderson well has a thermal gradient of 11.2°F per 100 feet; the Kestler
well has a gradient of 9.4°F per 100 feet. The higher-than-average thermal gradients in the two
wells suggest that low temperature geothermal aquifer is hydraulically isolated from the
overlying cold water aquifers.

Hydrogelogic data from the Anderson well correlate strongly with the Kestler well except for some of
the lithologic descriptions (i.e., the well driller reported mostly lava in the Anderson well, while the well
driller reported mostly rhyolite in the Kestler well). The similarities in clay sequences, artesian
pressures, elevations of key horizons, and thermal gradients indicate the two wells are very similar.
Since the Department has previously established that the low temperature aquifer in the Kestler well is
not tributary to the Snake River, it is concluded that the low temperature aquifer in the Anderson well is
hydraulically isolated from the overlying cold water aquifer, and thus not tributary to the Snake River.
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2. NATURE OF WORK 8. WELL TEST DATA
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i
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5. WELL CONSTRUCTION
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