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CASCADES GEOTHERMAL PROGRAM 
U. S. DEPARTMENT OF ENERGY 

ANNOUNCEMENT OF OPEN FILE DATA RELEASE 

The U. S. Department of Energy (DOE), D i v i ­
sion of Geothermal and Hydropower Technologies 
(DGHT), as part of t h e i r mandate to support r e ­
search f o r the i d e n t i f i c a t i o n , eva luat ion and 
u t i l i z a t i o n of geothermal energy, has i n i t i a t e d a 
program to support indust ry e f f o r t s in the Cas­
cades volcanic reg ion . The Cascade region is an 
area w i th high geothermal po ten t ia l but few sur­
face mani festat ions and l i m i t e d subsurface da ta . 
To s t imu la te f u r t h e r development of hydrothermal 
resources, DOE-Idaho Operations Of f ice issued 
S o l i c i t a t i o n Number DE-SC07-85ID12580.' As ex­
p la ined in the f i r s t Cascades Newsletter (Sept. 
20, 1985), the ob jec t i ve of t h i s s o l i c i t a t i o n was 
cost shar ing w i th indus t ry f o r the d r i l l i n g of 
gradient holes which would penetrate the " r a i n 
c u r t a i n " and obta in deep therma l , l i t h o l o g i c and 
s t r u c t u r a l da ta . The data obtained and studies 
conducted under t h i s program are to be released t o 
the pub l i c f o r the benef i t of the geothermal 
indus t ry and the s c i e n t i f i c community. 

The f i r s t thermal gradient hole to be d r i l l e d 
under t h i s program was f i n i shed about 1 November, 
1985 by GEO-Newberry Crater , Inc . on the south 
f lank of the Newberry Volcano. GEO-Newberry i s a 
wholly-owned subsid iary of GEO Operator Corpora­
t i o n . The ho le , Corehole N-1, i s located 3500 f t 
west and 2450 f t north of the southeast corner of 
Section 25,T22S R12E in Deshutes County, Oregon. 
I t was ro tary d r i l l e d t o a depth of 487 f t , and 
was then cored at HQ size (3.8 in) t o a depth 
greater than 4000 f t . Core recovery was about 95 
percent . 

UURI w i l l open f i l e data from the d r i l l i n g 
and make ava i lab le a s p l i t of the core f o r inspec­
t i o n in Salt Lake Ci ty on 24 February 1986. The 
data tha t w i l l be ava i lab le includes the f o l l o w i n g : 

1 . GEO N-1 Wel l Data t o 4 , 0 0 0 ' 
a) D r i l l e r s log ^ 
b) Well summary inc lud ing casing schematic > 
c) Temperatures measured dur ing d r i l l i n g 
d) Temperature log ( d e t a i l e d ) , 9 Nov. 85 
e) Table of measured thermal conduc t i v i t y 

2 . GEO N-1 Core Hole L i t h o l o g i c Log 

3. GEO N-1 Geophysical Logs (Dresser A t las ) to 
4 , 0 0 0 ' , 2 Nov 85 
a) Gamma ray 
b) BHC acoustic fraclog 
c) 4-Arm caliper log 
d) BHC acoustilog 
e) Geothermal temperature log 
f) Induction electrolog 

4. Core Hole GEO N-1, Photographs 487' - 4,003' 

Additional wells will be drilled under the 
Cascades Geothermal Drilling Program this spring 
and the data will be released as it becomes 
available. 

SUMMARY OF LITHOLOGIC LOG 

A detailed lithologic log made from observa­
tions on the core by Michael Johnson of GEO-New­
berry will be available. Rock names are tentative 
at the present time because no chemical or micro­
scopic work has been done on the core. Basalt and 
basaltic andesite flows dominate the sections. 
There are a number of interspersed units of ba­
saltic ash, pyroclastic deposits and basalt dikes. 
Below about 3100 feet the section apparently be­
comes somewhat more felsic, as indicated by an 
increased gamma ray response. Flows or dikes 
tentatively classified as dacitic occur frequently 
below 3200 feet. There are a number of clay-
altered basaltic ash and latitic tuff units. 

SUMMARY OF GEOPHYSICAL WELL LOGS 

Caliper Log 

The tool was a 4-arm caliper. The hole size 
is quite uniform at 3.8 in., with only a few minor, 
washouts. 

Temperature Logs 

The Dresser log shows temperature and diffe­
rential temperature observed 35 hrs. after circu­
lation stopped. The temperature is a uniform 42°F 
to 2100 ft., where a positive temperature gradient 
begins. The gradient between 2500 ft and 3100 ft 
averages 53°C/km. Temperature at 3260 is 74°F, 
and at this depth the gradient becomes much high­
er. At 3400 the temperature is 113°F, but there­
after the gradient decreases again and the ob­
served temperature at 4000 ft is 155°F. The rapid 
temperature increase at 3260 ft occurs within a 
dacite flow or dike. 

A more detailed temperature log was recorded 
on 9 Nov 85 by Geotech Data. This profile differs 
from the Dresser log because the seven days be­
tween logs allowed borehole temperatures to move 
toward equilibrium. The log shows a sharp tem­
perature increase of about 50'̂ F centered at a 
depth of about 3260 feet and a temperature of 
160°F at 4000 feet. 

Gamma Ray Log 

The gamma ray log shows a great deal of 
character that can be correlated with lithologic 
changes. Rocks tentatively classified as basalt 



and basa l t i c andesite show a much lower count than 
those t e n t a t i v e l y c l a s s i f i e d as dac i te or l a t i t e . 
The c l ay -a l t e red hor izons, espec ia l l y below about 
3100 f t , give a high count. 

Induct ion E lec t ro log 

This log i s comprised of an induct ion l o g , a 
16 in short normal r e s i s t i v i t y log and a spontan­
eous po ten t i a l l o g . The mud r e s i s t i v i t y apparent­
l y was not measured at the time of l ogg ing . The 
SP log i s o f f scale fo r most of the ho le . The 
short normal log is he lp fu l i n i n d i c a t i n g some 
l i t h o l o g i c boundaries but would not give t r ue f o r ­
mation r e s i s t i v i t y wi thout i n t e r p r e t a t i o n . The 
induct ion log y i e l d s formation r e s i s t i v i t y , but 
the prec is ion is not known. The r e s i s t i v i t y above 
about 2800 feet averages 50-100 ohm-meters. Below 
about 2800 feet conductors begin t o appear, ap­
parent ly coinc ident wi th a l te red beds of l a t i t e ( ? ) 
t u f f and basa l t i c ash. The frequency and t h i c k ­
ness of conductive horizons increases downward to 

4000 f t , and the i n t e r va l 3300 to 3900 f t i s com­
pr ised 50 percent of mater ia l having r e s i s t i . v i t i e s 
lower than 20 ohm-m and as low as about 3 ohm-m. 

BHC Acoustilog 

This is a borehole-compensated sonic log. 
Typical seismic velocities in basalt flows is 1800 
ft/sec, and velocities in ash units and altered 
units is appreciably less, with volume as low as 
7000 ft/sec being observed. The log shows a great 
deal of character, and many of the sharp velocity 
decreases correlate with flow contacts within 
lithologic units and with the boundaries between 
units. 

BHC Acoustic Fraclog 

This is a borehole compensated log of seismic 
wave amplitude vs. time. It shows much the same 
information as the Acoustilog discussed above. 

Copies of the Dresser Logs can be obtained from Rocky Mountain Well Log Service, P.O. Box 3150, Denver, 
CO 80201. Copies of all other-data can be obtained-from UURI by contacting Joan Pingree (UURI; 391 Chipeta 
Way, Suite C; Salt Lake City, UT 84108). A split of the core can be inspected at the UURI Sample Library 
by prior appointment arranged through Joan Pingree. Prices for data released from UURI are as follows: 

Cost 

1 . GEO N-1 Well Oata to 4,000' 
a) D r i l l e r s log 
b) Well summary inc lud ing casing schematic 
c) Temperatures measured dur ing d r i l l i n g 
d) Temperature log (de ta i l ed ) 
e) Table of measured thermal conduc t i v i t y 

2. GEO N-1 Core Hole L i t ho log i c Log 

3. Core Hole GEO N-1 , Photographs 487' - 4,003' @ $ .50 /p r i n t 

$ 
$ 
$ 
$ 
$ 

$ 

9.50 
1.00 

.50 
2.50 

.50 

8.50 

•$200.00 

Earth Science Laboratory / U U R I 
391 Chipeta Way, Suite C 
Salt Lake City, Utah 84108 
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The U. S. Department of Energy (OOE) Geothermal 
Technology Division as part of their mandate to 
support research for the Identification, evaluation 
and utilization of geothennal energy, has maintained 
for the past two years a program to support industry 
efforts in the Cascades volcanic region. The 
Cascades region is an area with high geothennal 
potential but few surface manifestations and limited 
subsurface data. To stimulate further developnent of 
hydrothermal resources, DOE-Idaho Operations Office 
has issued two solicitations. As explained in the 
first Cascades Newsletter (Sept. 20. 1985). the 
objective of these solicitations was cost sharing 
with industry for the drilling of gradient holes 
which would penetrate the shallow hydrologic regime 
and obtain deep thermal, lithologic and structural 
data. The data obtained and studies conducted under 
this program are to be released to the ptfolic for the 
benefit of the geothermal industry and the scientific 
•coniflunity. 

The first thermal gradient hole drilled under 
this program was finished about 1 November, 1985 by 
GEO-Newberry Crater. Inc. on the south flank of the 
Newberry Volcano. GEO-Newberry is a wholly-owned 
subsidiary of GEO Operator Corporation. The hole. 
Corehole N-1. is located 3500 ft west and 2450 ft 
north of the southeast comer of Section 25.T22S R12E 
in Deshutes County, Oregon. It was rotary drilled to 
a depth of 487 ft. and ies then cored at HQ size (3.8 
in) to a depth greater than 4000 ft. UURI open-filed 
the data from N-1 and made available a split of the 
core for inspection in Salt Lake City on 24 February 
1986. 

The purpose of this newsletter is to announce 

the release of data from two more coreholes drilled 

jointly by industry and OOE. GEO-Newberry Crater, 

drilled N-3. a 4002 ft corehole on the northern 

flanks of Newberry Volcano. Figure 1 shows the 

location of Corehole N-3 on a regional map, along 

with the location of Corehole N-1. The specific hole 

locations are as follows: 

N-1: East Lake Quad. 3500 ft W and 2450 ft N 

of the SE corner Sec 25, T22S. R12E 

N-3: Fuzztall Butte Quad. 4100 Ft N and 

500 ft E of the SW corner Sec. 24, 

T20S. R12E. 

The second hole completed this sunmer was drilled by 
Thermal Power Company in joint venture with Chevron 
Geothermal. This corehole, named CTGH-1, was drilled 
to a depth of 4800 ft in the Squirrel Creek area on 
the north slopes of Mt. Jefferson, as shown on Figure 
1. The specific hole location is: 

CTGH-1: Breitenbush Hot Springs Quad, approxinately 

2200 ft N and 1500 ft W of the SE corner 

Section 28, T8S.R8E. 

UURI will open-file data for both of these holes on 
23 February 1987. The data that will be available 
along with costs are shown in the individual tables 
below. The core will be available for inspection at 
UURI by prior appointment beginning 23 February 1987 
also. Copies of the geophysical well logs will be 
available from Rocky Moirtain Well Log Service, P. 0. 
Box 3150, Denver. CO 80201. 

COREHOLE GEO N-3 

Corehole N-3 was spudded on 2 June 1986 and was 
completed at 4002 ft total depth on 1 August, 1986, 
for a total of 60 elapsed days. The driller was 
Tonto Drilling Services of Salt Lake City, Utah. A 
rotary bit was used on the core rig to drill to 454 
ft, and surface casing was set to 453 ft. After the 
BOP was set and tested, drilling proceeded using 
wireline HQ core. Minor problems with coring were 
experienced, and there were no mud returns in the 
basaltic and andesitic flows and flow breccias. At 
1840 ft the rods became stuck 95 ft off the bottom, 
and the hole was subsequently lost below 1702 ft due 
to caving. The HQ drill string was cemented in 
place, and the drilling was continued to 4002 at NQ 
size. The core recovery was greater than 95 percent 
in solid flow units, but was as low as 50 percent in 



flow breccias and fractured obsidian. Maximum 

reading thermometers were run in the hole 

periodically. MRT readings remained below 60°F to 

about 2862 ft, where 64°F was observed. MRT values 

then sporadically increased to 119°F at 3961 ft. A 

tenperature log taken on 18 August 86 showed a 

maximum temperature of 135°F at 4000 ft. 

The data available are listed by order 

number and descirbed in the table below. 

122" / 

3 ' - 4 5 -

^ ^ Newberry Crater 

, N - 1 

GEO - NEWBERRY N-3 FIGURE 1 

NO. ITEM DESCRIPTION NO. PAGES COST 

Color Photographs of Core N-3-1 Core Photos 
N-3-2 Lithologic Log 
N-3-3 Drillers Log 
N-3-4 Hole Completion 

Schematic 
N-3-5 Temperatures During 

Dri11Ing 
N-3-6 Standing Fluid Level 
N-3-7 Temperature Log Geother. 8-18-86 

1 
74 

1 

## 
$ 0.30 

11.75 
0.30 

0.30 

0.30 

0.60 

Geophysical Well Logs: Oresser-At1 as (Order from Rocky Mountain Well Log Services) 

1. Temperature, d i f f e r e n t i a l temperature (50-4002 f t ) 
2. Neutron (50-4000 f t ) 
3. Caliper (1690-3999 ft) 
4. Fraclog (1700-4001 ft) 
5. Densilog Neutron. Gamma Ray (50-1692 ft) 

## 

Includes First-Class postage. For air mail or Federal Express, call UURI for quote. 

Color photos at cost plus handling. Call UURI for estimate. 

COREHOLE THEW1AL POWER CTGH-1 

Corehole CTGH-1 was spudded on 7 June, 1986 and 

was completed at 4800 ft on 7 Sept. 1986, for a total 

of 30 elapsed rig days. The driller was Boyles 

Brothers Drilling Conpany of Reno, NV. The hole was 

rotary drilled to a depth of 517 ft and a surface 

casing and BOPE were set and tested. Coring then 

proceeded with minor problans and no fluid returns to 

4203 ft. At this depth the HX core rods parted and 

were left in the hole. NX coring proceeded to 4800 ft 

through the HX rods. On 18 August 1986, at a depth 

of 4000 ft, further drilling at the site was 

suspended by the U.S. Forest Service because of fire 

danger in the area. During the shutdown, it was 

decided to complete the hole at 4800 ft rather than 

continuing to the scheduled depth of 5000 ft. When 

the fire risk condition was lifted, logging 

operations began on 2 September 86. 

The data available from UURI will be as follows; 
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THERMAL POWER CTGH-1 

NO. ITEM DESCRIPTION NO. PAGES COST 

CTGH-1-1 Core Recovery Intervals and Amount 30 $ 5.00 

Log of core recovered 

CTGH-1-2 Daily Drilling Drilling info and 80 14.00 

Report cost estimates 

CTGH-1-3 Cutting and Core Lithologic logs of 124 21.00 

Description cuttings (0-527 ft) 

and core (527-4800 ft) 

CTGH-1-4 Graphic Drilling Lithology, temperature 9 1.80 

log from MRT, penetration 

rate, water level, lost 

circulation zones 

CTGH-1-5 Drilling and narrative drilling history 4 1.00 

completion 

hi story 

CTGH-1-6 Secondary Minerals Analysis by USGS of selected 1 0.30 

from CTGH-1 Drill core samples for alteration 

Core mineralogy 

CTGH-1-7 Report and data Surveys run 13 June 86 75 13.00 

for Geophysical (SP. short and long 

well logs normal resistivity. 

0-515 ft. Colorado temperature, density, 

Well Logging natural gamma, ground 

resistivity, duration survey) 

CTGH-1-8 Report and data Surveys run 3-5 Sept. 59 10.00 

for geophysical 1986 including density 

well logs to TO (4200-4800 ft), full 

(4800 f t ) . wave form sonic (4225-

Colorado Well 4425 ft), 16''-64" resis-

Logging tivity and SP (4200-4800 ft). 

natural gamma-neutron. 

(0-4100 ft) temperature 

(0-4800 ft) deviation 

Well Logs can be obtained from Rocky Mountain Well Log. Denver. Colorado 

13 June 86 Runs 

1. Temperature and fluid resistivity (16-514 ft) 

2. SP and 16"-64'' resistivity (35-515.5 ft) 
3. Natural gamma, neutron, guard resistivity (20-516 ft) 
4. Caliper and gamma-gamma density (0-510 ft) 

3-5 Sept.. 1986 Runs 

1. Density (4200-4295 ft) 

2. Temperature and fluid resistivity (0-4785 ft) 
3. Natural Gamma, neutron (0-4800 ft) 

4. Sonic velocity (4225-4425 ft) 

5. SP. 16"-64'' resistivity (4200-4799 ft) 
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