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DEEP DRILLING DATA, RAFT RIVER GEOTHERMAL AREA, IDAHO

#

RAFT RIVER GEOTHERMAL PRODUCTION WELL 4

T 15 S.,R 26 E,sec. 23cd Elev. 4843

H. R. Covington

by

1979

Sidetrack-A

2000
Following a period of flow and injection testing the fourth geothermal Sandstone: Interbedded coarse to fine
DISCUSSION exploratory borehole site (RRGE #4) was chosen. The primary objective of this grained with calcareous cement.
well was to test the affect of large volume re-injection of geothermal fluids Coarse sandstone; gray green in
The southern Raft River Valley near Bridge, ldaho has long been known as at intermediate depths (2,000-3,000 ft; 600-1,000 m) within the geothermal .
a thermal area (Stearns and others, 1938). In 1971, an area southwest of resource area. In the event that re-injection of geothermal fluids at this color, angular to subrounded clasts
Bridge was designated the Frazier Known Geothermal Resource Area (Frazier depth has adverse affects on the geothermal resource or the cold water aquifer of quartz and feldspar, abundant
KGRA) by the U.S. Geological Survey (Godwin and others, 1971). A geochemical above, the well is so sited that it can be deepened and used as a production micas. Fine sand; light green,
reconnaissance of thermal waters in Idaho by the U.S. Geological Survey (USGS) well. tuffscesus, becowing son~calcareous o
in 1972 (Young and Mitchell, 1973) indicated a reservoir temperature near 4 - ad
300° F (150° C) for the Raft River geothermal anomaly. Drilling of RRGE #4 (Covington, 1978) began on April 8, 1977. Surface : ownward, sparse pyrite Minor
casing was installed at 1,894 ft (577 m) and drilling continued to 2,840 ft interbeds of light-green, calcareous,
The U.S. Energy Research and Development Administration (ERDA, now the (866 m). On May 4, 1977, after high temperatures (200°F; 93°C) and several tuffaceous siltstone, and occasional
U.S. Department of Energy, DOE), as a result of proposals by the Raft River pertheable zones were encountered, drilling was discontinued. subrounded (greater than 1 cm) clasts
Rural Electric Cooperative, became interested in the Raft River Valley as a of quartzite and schist
potential site for an experimental binary-fluid geothermal power plant. Flow and re-injection testing of all four geothermal wells was conducted - _
During the summer of 1973 the USGS, in cooperation with ERDA, began an for the remainder of 1977 and into early 1978. After completion of Raft River
integrated geological, geophysical, geochemical, and hydrological exploration geothermal production borehole five (RRGP #5) in June, 1978 (Covington, 1979), Note: Reinterpretation of cuttings
program in southern Idaho. This program was designed to provide a scientific the decision was made to deepen RRGE #4 and use it as a production well. from 2,235 ft to 2,385 f¢t
framework for the evaluation of a geothermal resource and to test the ’ ’
applicability of various geological, geophysical, geochemical, and Sandstone and siltstone: Interbedded,
hydrological techniques to the study of geothermal resources. Williams and light green, tuffaceous, partly
othace (1376) summerize the eavly results of this proscam. On September 22, 1978 RRGE #4 was re-entered and drilling began on Raft silicified, micaceous, and non-
River geothermal production borehole four (RRGP #4). Directional drilling calcareous. Trace rite. Sandstone
In order to obtain the physical data necessary to evaluate these began at 1,954 ft (596 m) in order to by-pass a casing problem that developed P PY
techniques, a drilling program was begun in the spring of 1974. Thirty-four during drilling of the initial borehole in 1977. Drilling pfoceeded in a is fine to medium grained, subangular
auger holes were drilled to depths from 25 ft (7 m) to 100 ft (30 m) northwesterly direction, with a drift angle of 2-3 degrees from vertical; to a to subrounded clasts primarily of
((aoschuaite, 1974), to measure the temperatures and flows of the pear surface depth of 3,441 ft (1,049 m) where 9 5/8 in. (24.4 cm) production casing was quartz
cold water aqulifers, .n cooperatiom w e idano Depariment o Water installed. When drilling resumed sidetrack-A was kicked-off at 3,510 ft q
N : andstone: @ yreen, coarse grained
Aduinistration, rhe USGS al'g grilled 5 continuously cored wells to depths (1,070 m). The drilling angle was gradually increased in a west-northwesterly e g i g ’
ranging from 250 ft (76 m) H,&ZZS ft (434 m) (Crosthwaite, 1976) in order to direction to 11°42° from vertical at a depth of 5,196 ft (1,584 m) Borehole poorly consolidated with angular to —
test geophysical interpretation of the subsurface geology and to provide geophysical logging was carried out and the borehole deepened to 5,411 ft subrounded clasts of quartzite,
hydrological, geological, and geochemical data on the shallow part of the (1,649 m) where drilling in sidetrack-A was stopped on October 28, 1978. quartz, and feldspar, and abundant
geothermal system. micas .
———— d h " Sidetrack-B was begun on October 30, 1978, with the kick-off point at ——Sandstone: Tan to green, medium
During the early stages of the - A integrated geotherma 3,539 ft (1,079 m). The drift angle was gradually increased in an east- i d i tuff s. and
exploration program three petroleum test boreholes were being drilled in the northeasterly direction as drilling proceeded. A core was taken from 4,624 ft grained, micaceous, tuffaceous,
Raft River Valley by Standard American 0il Company. Shortly after completion to 4,654 ft (1,409 m to 1,418 m); that is, across the Tertiary-Precambrian \ calcareous with a trace of pyrite 2500
of the petroleum test boreholes and just prior to deep geothermal drilling by contact. Drilling continued in the Precambrian meta-sedimentary rocks to a Sandstone: Gray-green, coarse-grained,
ERDA, Standard American 01l Co. provided the USGS with cuttings and well logs total depth of 5,099 ft (1,554 m), reached on November 13, 1978. After poorly consolidated, subangular to
from three test boreholes (Oriel and others, 1978). The information from borehole geophysical logging was completed in sidetrack-B, preliminary flow subrounded clasts of quartz,
these boreholes was used for initial interpretation of geophysical data and of testing of the entire well indicated an artesian flow of 30 gal/min
the deep subsurface geology of the Raft River basin. (1.9 L/sec). quartzite, and feldspar, with
abundant micas and a trace of pyrite
The first Raft River geothermal exploration borehole (RRGE #1), drilled GENERAL DATA SUMMARY Sandstone: Tan, medium grained,
in early 1975 (REECo, 1975; Covington, 1977a), initially confirmed the micaceous, tuffaceous and calcareous _—
o L. o <
existance of hot water (295 F; 146~ C) in quantities (600 gal/min; 38 L/sec Drilling period: September 22-November 13, 1978 with a trace of pyrite
artesian flow) suitable for a medium-temperature experimental binary-fluid Production casing: 3,441 ft 1,049 m
geothermal power plant. Drilling of RRGE #2 (REECo, 1976; Covington, 1977b) Artesian flow: 30 gal/min 1.9 L/sec '
and RRGE #3 (Covington, 1977c; Covington, 1977d) followed in rapid succession Maximum Temperature: 26681" 130°C Sandstone: Gray green, fine and coarse
with both producing more than 350 ggl/min (22 L/sec) sustained artesian flow grained, micaceous with a trace of
o
with temperatures above 295~ F (146~ C). pyrite sand anslcite crystals. Pine
sandstone is calcareous. Coarse
sandstone is poorly consolidated with
subangular to subrounded clasts of
quartz, quartzite, feldspar,
dolomite, and schist
SIDETRACK-A DATA SUMMARY SIDETRACK-A GEOPHYSICAL LOGS
Drilling period: October 6-October 28, 1978
Average drift angle: 9° 6° Log Date Logged Interval
General drift direction: West-Northwest feet meters Sandstone: Gray green, micaceous, fine
s o o —— z
Naxtineg Tenpeincure: 2GS 1307¢ to coarse grained; interbedded with
Caliper 10-20-78 3,443-5,196 1,049-1,584 ¢ 1 1 T —
measured depth angle direct Temperature 10-19-78 3,443-5,196 1,049-1,584 an, calcareous, micaceous one,
Compensated Neutron/ 10-20-78 3,458-5,204 1,054-1,586 and light-green, tuffaceous;
Kick-off point: 3,510 ft 1,070 m 4° 6° S. 69 W. Gamma calcareous, micaceous siltstone
Total depth: 5,411 ft 1,649 m no directional survey Compensated Densilog 10-20-78 3,455-5,205 1,053-1,586
below 5,196 ft; 1584 m BHC Acoustilog 10-20-78 3,451-5,192 1,052-1,583
. i . Du;l lnd:c;ion— 10-20-78 3,451-5,202 1,052-1,586 Sandstone: Gray green, fine to coarse o0
Top o ormation measure ept ocuse og grained, calcareous to poorly
Quartzite of Yost 4,590 ft 1,399 m Borehole geophysical logging by Dresser Atlas Wireline Services. consolidated and micaceous with trace
Schist of the Upper Narrows 4,655 ft 1,419 m No borehole geophysical logs run below 5,196 ft (1,584 m) of pyrite and analcite
Elba Quartzite 4,760 ft 1,451 m
Quartz monzonite 5,050 ft 1,539 m
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WELL NUMBERING SYSTEM

Idaho well

locations of wells within the
official rectangular subdivisions of
the public lands, with
baseline and
two segments
the Township

the Boise
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26 E.).

numbers indicate the

reference to

meridian.
of a number
and Range
The third

segment is the section number,
followed by two letters which
indicate the quarter-section, and

the 40-acre tract (sec.

23cb).

Quarter sections are lettered A, B,
C, and D in counterclockwise order

from the northeast quarter.

The 4
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acre tracts are lettered in the same

number.
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Siltstone:

KILOMETERS

INDEX

Sidetrack-B

Gray,

calcareous,

SCALE
MAP

and

micaceous with trace of pyrite

Siltstone:
white,

SALT LAKE FORMATION (TERTIARY)--Cray to light-green,

GENERAL EXPLANATION

thin-bedded to

massive, tuffaceous siltstone and sandstone with minor beds of

conglomerate.

In the western part of the Raft River Basin the Salt

Lake Formation is divided into three members the, lower member, a

volcanic member at Jim Sage Mountain, and an upper member (Williams

and others,

Volcanic member at Jim Sage Mountain(Tsj)--Consists of rhyolite

flows separated in many places by a vitrophyre breccia.

The flows

are black glassy rhyolite and red-brown porphyritic-aphanitic cale-
alkali rhyolite containing phenocrysts of oligoclase-andesine and

pigeonite.

The vitrophyre breccia consists of black glass clasts a

few centimeters to 2 m in diameter in a yellow and orange matrix of

hydrated glass (Williams and others,

1976)

QUARTZITE OF YOST (PRECAMBRIAN)--White, muscovite quartzite in beds

a foot or less thick.
chromium mica throughout.
feldspar (Compton,

1972)

Green and greenish-gray coloration due to
May contain as much as 10 percent K-

SCHIST OF THE UPPER NARROWS (PRECAMBRIAN)--Dark-brown to gray,
fine- to medium-grained biotite schist and fine-grained gneiss that

contains quartz or quartz-feldspar lenses (Compton,

1972)

ELBA QUARTZITE (PRECAMBRIAN?)--White, tan or locally pale green
quartzite with muscovite-quartz schist on parting surfaces (Compton,

1972)
QUARTZ MONZONITE (PRECAMBRIAN)--Cneissic,

gray monzonite with a trace of pyrite and magnetite

light- to dark-greenish-

Formational contacts and lithologic changes shown within the Salt Lake
Formation are based solely on the well cuttings and may not correspond exactly

to changes in the borehole geophysical logs.

Cuttings and core were examined

and described in the office and lithologic breaks assigned without the use of

geophysical logs.

Cuttings from the original borehole--RRGE #4--below

2,000 ft (610 m) were examined in conjunction with cuttings from RRGP #4. The
lithologies match very well throughout the overlaping sections of the
boreholes.
(Covington, 1978), between 2,200 ft to 2,440 ft (671 m to 744 m), has been
reinterpreted to be interbedded tuffaceous sandstones and siltstones.

Sidetrack-B 3539’

However, it is important to note that the tuff recorded in RRGE #4

SIDETRACK~B DATA SUMMARY

Sample collection and sample depth control was maintained, through the

use of a carbide lag, by Rocky Mountain Geo-Engineering.
surveys were carried out by Eastman Whipstock, Inc.

Directional drilling
Calibration of individual

geophysical logs changes from run to run and has been adjusted to a single

calibration, wherever possible, for this report.
ground level.

Core:

All depths are measured from

4,624 ft-4, 654 ft (1,409 m-1, 418 m) Tertiary--Siltstone, and fine

sandstone; adlternating light gray to light green, tuffaceous, and

calcareous with numerous small fractures filled with calcite.

These

alternating siltstones and sandstones become brecciated downward where
calcite fills the fractures and surrounds many of the angular clasts.
Green mica is abundant and downward forms schistose lenses with reddish-

brown mica.

These schistose lenses alternate with a dark-green,

tuffaceous siltstone containing angular clasts, as much as 3 cm in

diameter, of quartz, quartzite, schist, and quartz monzonite.

Near the

base of the core the rock becomes gneissic, composed of gray quartz and

green micas.
the parting surfaces.

Geophysical Log Abbreviations

ILD--Deep Induction Laterolog

ILM--Medium Induction Laterolog

FLS--Shallow Focused Laterolog

SFLU--Shallow Spherically Focused Laterolog
SFLA--Averaged Spherically Focused Laterolog
ASFLA--Averaged Spherical!"’)cused Laterolog, Amplified
SP--Spontaneous Potential

BHC--Borehole Compensated

Conversion Factors

cm = in (2.54)
m = ft (0.3048)
km = mi (1.609)
microseconds/m = microseconds/ft (0.3048)
L/sec = gal/min (0.063)
°c = 5/9 (°F-32)

The rock is highly foliated with slickensides on many of
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SIDETRACK-B GEOPHYSICAL LOGS

no sample
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Light gray green to almost
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calcareous in places interbedded with
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micaceous siltstone.
siltstones are partly
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Tuf faceous
silicified in

and

place, contain green micas “in places,
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79-90 percent schist of

10-30
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quartzite

FILBA QUARTZITF

Nuartzite:

White,

with

minor green

and

white mica on parting surfaces and a

trace of magnetite and pvyrite.

Clear

to white quartz grains with 5-10

percent white feldspar.
the white mica schist

percent

YUARTZ MONZONITF

Nuartz monzonite:

White to gray

with a trace of pyrite and

magnetite.
quartz grains;
feldspar; 10

70 percent
20 percent

percent
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dark
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Drilling period: October 30-November 13, 1978 Log Date Lg‘.ggrlggg:!ll
Average drift angle: 24° feet meters
General drift direction: East-Northeast
Maximum Temperature: 263°F 128°% Caliper 11-14-78 3,454-5,108  1,053=1,557
. Temperature 11-13-78 3,454-5,112 1,053-1,558
—measured depth = angle direct Compensated Neutron- 11-13-78 3,454-5,104 1,053-1,556
Formation Density/
Kick-off point: 3,539 ft 1,079 m 3° 6° N. 58 W. Gamma
Total depth: 5,099 ft 1,554 m 12° 48° N. 77 E. BHC Sonic 11-13-78 3,405-5,097 1,038~1,554
Dual Induction 11-13-78 3,454~5,108 1,053-1,557
Top of Formation measured depth Spherically Focused
Directional Survey 11-14-78 3,474-5,104 1,059-1,556
Schist of the Upper Narrows 4,645 ft 1,416 m
Elba Quartzite 4,815 ft 1,468 m Borehole geophysical logging carried out by Schlumberger Well Services
Quartz monzonite 5,080 ft 1,548 m
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