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Introduction

© BIEBER GEOTHERMAL TARGET AREA

“that the following information can help delineate the locations of these heat

From 1955 to 1972 over 50 wells have been drilled in approximately 17

California geothermal areas for the purpose of exploring and developing natu-

ral steam and hot water for electric power generétion.
There are, in addition to. these better pub]ieized areas, other areas
that show as much or more promise for geotherma]lpotential. One of these,

referred to as-the "Bieber area“,'is 1ocated in Big Valley, northeastern

. ~

California (refer to location map, Figure 1).

The maaor1ty of we]]s drwlled to date have been on hot spr1ng surface
manifestations only, without the aid of geological and geophysical data to
determine the location of the heat source at depth. - B . T

Approach

In the Geysers and Salton Sea geothermal areas, it became apparent as

the fields were developed thet the heat sources and reservoirs were not
located directly under the hot springs, but were in some cases at a consider-

able distance from the springs. Case histories of these two areas indicate

sources and reservoirs: T .

(1) High altitude and h1gh speed infrared scanner data (8 - 14 microns)

GraVIty

)

(3) Magnetics
) Infrared photography
)

Hot spr1ng lTocations, ground water depths, water chem1ca1 ana]ys1s
and flow direct1ons

(6) Comparison of the above to existing geological maps.

N Rl i
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N In this report we have compiled a]l the above data (except magnet1cs)
%'2 | . at a sca1e of l 62,500, as transparent overlays super1mposed on the USGS
topograph1c map (see Figure -'7). B -

B Ana1y51s and Selection

;“ Bassett and Ke]]og Hot Springs are ‘indicated by the yel]ow squares on
\the base map. The_water temperature and,f}ow rates of these two springs are,

pdspectively, 173°F., 175 GPM and 110-165°F., 126 GPM. Other areas of geo-

'~thermal potential marked on-the tfansparency are: ‘(1) a hot spring in-

: 5sectidn 10, (2) warm water entering.the Pit River in sections 36 and 35, and

.7

- (3) hot water 1n sect1on 1.

RS ‘The water in the v1c1n1ty of the hot spr1ngs is not recommended for
) S .

- _~drinking or irrigation because of high concentrat1on5‘of sodium sulfate,

. fldoride and boron. These elements are excellent indicators bf’geotherma]

enerég at depth.*
. Contours.of‘water 1n wells from acquifefs shown"on tﬁe tranSpafency, ;“‘ :
- o are in 10 foot 1ntervals in feet above sea 1eve1 * Note that the water table |
1n the target area is c]ose to the surface and that the flow direction is
predom1nate]y away from the grav1ty h1gh (F1gure 2) -

The Bouguer gravity contour .transparency** de11neates a seven milligal

s

505
(s

high northeast of the town of Bieber in the}center of Big Valley (sections ]1, : i
<12, 13 and 18). Depth~to-basement calculations indicate that the basementA ' é
We believe 3?

is approximately 2,900 feet below the surface at this Tocation.

ierrn

A

that this anomaly is related to an increase in density of the bedrock due to

Tocal metamorphism caused by the geothermal sources. The warm water located

* .
State of California, Dept. of Water Resources Bull. No. 98, "Northeastern
Counties Ground Water Investigation". Vol. II, February 1963.

**Gravity data obtained from Department of Water Resources, State of California.
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south of the target area is most lfke]y being heated by thjg source and is-
being carried by the acquifers doWnlthe~va]]ey. o ' "} - S —
A number of major fqu]t‘zones are apparent in both the thermal énd :
- photo interpretations (Figures 6, 7).. Bassett Hot Springs is located pn’thg.
iﬁtersection of two faults. A largé circular fault controls the drainage of ;
the East Fork of Juniper Creek -and a branch of the Pit River. These types 5 !
of féu]ts are qften associated‘with Tertiary_ana P]eistoéene vo}canism in o ‘ j

-

geothermal areas. S C T ST R ?

’

.. The yellow and red areas'shown on the thermal interpretation transparency

|
o

(Figure 3) are areés‘of "warm" and "hof" ground. We feel that fhe heat of
the areas focatéd in the southeast corner of the transparency is most 1ike1y’
the result of topography and Tithology. The basalt flows in this area tend
“to retain moré solar heat than do the»gurrounding rocks . However; to make f'i-

- ) ‘ =g
‘sure of this, it is recommended that ground temperatures be measured by means (-€§?§‘;e

NN,

of a thermistor in holes that are approximate]yrthree feet'deep in order to o 'é
eliminate thé diurnal heating effect of the sun. : :

Optical and electronic enhancement of the»ihfrared scanner data helps
- to extract more data than are Shown on the black-and-white prints made

'direct]y from the imagery. Earthsat uses an International Imaging.Systems. _ :

(IZS) 4000 Digicol VieWer with an analog signal processor accessory (see
Figure 10) to aid in the final interprefation of the target areas. This

equipment utilizes density s]icing_with color enhancement to bring out subtle

features. To operate this instrument, the imagery is-placed on a Tight table :

.',,._1.‘.{(..., T A
DTS e

where a high resolution video camera scans the imagery and converts the

o
’aﬁa{(n 4

data, which enables the signal processing circuitry to quantize the video

Ay

signal output,‘assign%ng up to 32 levels of color to the ten grey levels of’

! 5
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ethe original film. The operator then adjusts the signal and selects co1or‘ﬂ

levels which maximize subtle variations in the density contrast of the original

filn that can be viewed on the color screen of an accompanying TV monitor.

Figure 11 is a photograph of imagery of -the southern and southeastern portion »

'of the target area as vfeWed on the TV monitor of the Digicol output. Yellow
denotes the hottest ground.and thermal water 1ocatf0n$; with red, green, bfue
and 1dght blue represenfing decreasfng temperatures. The ldrge red and;"
ye]]ow areas are the P1e1stocene basalts prev1ous]y ment1oned o ;f

~

In addition to the false color image enhancement we also used an edge,:

'enhancement technique. Thws techn1que is useful in detecting subtle therma]A

11neat1ons. The process was performed by the I S Ana]og Signal Processor

uti]izing a h1gh resolution (1029 11nes/frame) TV Mon1tor Briefly stated '

' two e]ectron1ca11y generated channels of the same 1mage are v1ewed with a

very short t1me ‘delay (offset) that enhances subtle gradlent or edge effects
thef are normaliy overlooked when examined d1rect1y on the or1g1na1 1magery.

The warmer areas are 1ighter in intensity with the'colder ground being'dark.‘. -
The resultant image on the TV Monitor has a pseudo-three-dimensional effect
w{th'ihe warmest areas being shown as raised ground (max. A temp.) and the
colder areas as lowered ground. The photograph of the TV Monitor (F{gure 12)
diSp]ays a number ofhdetai1ed feults’that are detedtab]e on the edge enhance-
ment. We recommend that these areas be exam1ned on the ground before final

selection of a.drill- 51te

Recommendations and Selections

The circular target area represents the best location in the Bieber area
for development of‘a'geothermal field. The strongest data supporting this
location are the posiﬁive gravity anomaly which indicate the presence of a

geothermal source at depth. This source is expressed on the surface‘by:

-




.’;-"_(173°F.);

.~ and therefore land should be easily obtained W1th1n the target area.

Bassett Hot Springs which has a relatively high temperature for a hot spring - -

The stratigraphic co]umn and'cross section in this area indicates

'fi'a relatively th1ck (2,900 ft.) sequence of sed1mentary units W1th high .

© porosity and permeab111ty |
The photo and therma] lineations 1nd1cate that at least two or three

major fau]t systems transect the target area. These faults may control the .

~flow of thermal waters from the source to the surface.

| A1though this area is a good prospect, it has no past h1story of dr1111ng,

Future
- field work, including gfound geophysical surveys of deep resistivity, self
potential and ground'magnetics cdd}d help delineate thermal water zones-and-

" the Tocation and depth of the Tocal heat source.
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