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INTRODUCTION

The Willamette Pass area is located in thé-centra] Western Cascade Range of
Oregon approximately 80 km (50 mi) east of Eugene, Oregon, up the Willamette River
drainage (Figure 1). Limits of the study area were arbitrarily assigned to U.S.
Geological Survey (USGS) topographic map boundaries and to natural breaks in the
geology and topography (Plate I). This study, performed under U.S. Department of
Energy (USDOE) Contfact No. DE FC07-79ET27220 and Oregon Department of Energy
Contract No. 1—003-33, was undertaken to estimate the geothermal potential of
the area, using various methods including compilation of existing data, reconnais-
sance geologic mapping, lineament analysis, well and spring geochemistry, and

accrual of geothermal-gradient data.

Geographically, the study area is located in the rugged mountains immediately
east of Oakridge, Oregon, which is located at the western edge of the map.
Drainage in the area is through two forks of the Willamette River, Salmon Creek;

and Salt Creek, from the east towards the west via deep, V-shaped canyons.
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GEOLOGY

Introduction

The w111ametté Pass area encompasses parts of both the Western Cascades and
High Cascades geologic provinces (Figure 1). The area is dominated 1in the
wes tern part by older Western Cascades Oligocene tuffaceous rocks and Miocene
lavas (Plate 1) and in the eastern part by High Cascade. lavas of Quaternary and
latest Tertiary age and Pliocene Tavas. High-angle normal faults cut the afea
in numerous places, following chiefly north and northwest trends; a major north-
west-tfending lineament, the Eugene-Denio lineament, cfosses the area (Lawrence,
1976). Alteration zones and lbca] Miocene volcanic centers near these faults
and lineaments have obscured important relationships in the Western Caécades
‘province. It was found during this study that the geology and structure of the
Willamette Pass area were generally more complex to interpret than those of the

Belknap-Foley area to the north.
Table 1. Radiometric (K/Ar) ages for selected rocks of the Willamette Pass area

Sample no.* Location  Rock type  Age(m.y.) Stratigraphic unit

OM-5 122020'09" Dacite 21.3+1.0 Tms
S 43°34'15"

OM-520 122022'15"  Rhyolite 17.340.7 Tms
43°48' 45"

OM-49 122023'24" Basalt . 18.7+0.9 Tmv
43°36"41"

*OM - analyzed for this report by University of Utah Research Institute (UURI),
Stanley Evans and- Duncan Foley, analysts.



Volcanic siratigraphy

‘The geologic history of.the Willamette Pass afea resembles the history of.
the Belknap-Eo1ey area to a remarkable degree. Vo]cgnism in both areas changed
from silicic pyroclastic activity fn the O1igocene't6 eruption of greater quanti-
-xies of lavas of increasingly more mafic composition from Miocene to Quaternary |
times. Oné‘majok difference between the eruptive history of the two afeas'is
‘the extrusion of sanidine-phyric rhyolitic to dacitic lavas and tuffs (unit Tms,
P}ate I) in the Willamette Pass area during the early Miocene. No potassic sanidine-

bearing units are known in the Belknap-Foley area.

Dacitic to rhyodacitic ]dharic tuffs and ash-flow tuffs (e.g., P-2 in Table
2) and ‘minor basaltic lavas efupted in the 01igocene.over the entire Western Cascade
region (unit Tov, Plate 1). No reliable radiometric dates are available fbr.these
tuffs, but overlying lavas have been dated at 22+] m.y., near Lookdut Point, north
of the study area (unpublished K/Ar data by University of Utah Research Iﬁstifute
(UURI), Stanley Evans and Duncan Foley, analysts). These eruptions were followed
by a period‘of erosion that produced a steep topography which was filled in by -
repeated eruptions of lavas and subordinate tuffs dufing the Miocene. A distinctive
_series of short flows and ash flows of sanidine-bearing rhyolitic rocks lies a£'
the base of the Miocene section (unit Tms, Plate I). These rhyolitic rocks are not
‘present north of the area and are overlain by a thick stack of Miocene lavas of
intermediate to mafic composition (unit Tmv, Plate I). Numerous plug domes of
units Tms and Tmv, inc1uding some dioritic 1ntrusion§ (unit 7md, Plate I), mark o]d.
volcanic centers throughout the area. The Fall Creek mining districf on the
VnOrthern'margin of the area has a high concentration of these intrusive bodies.
Unit Tms has been dated at 21.3+1.0 m.y. and 18.7+0.9 m.y., whereas a basaltic
lava of unit T was 17.3+0.7 m.y. old (Table 1; unpublished K/Ar data by UURI,

Evans .and Foley, ana]ysts).‘



Table 2. Bulk chemical composition of selected rocks of Willamette
Pass area. (Letters at top of each column indicate sample number and
.map symbol for stratigraphic unit. All values are in weight percent.)

Compo- *P-1 P-2
nent Tms Tov
$i0, 69.20 71.00
T1'02 0.58 0.38
A]ZO3 14.70 14.80
Fe203 2.80 2.00
FeO 1.30 0.49
MnO ' 0.08 0.01
Mg0 0.62 0.49
Ca0 2.10 1.80
- Na,0 4.90 3.80
K50 | 2.60 3.60
P,0c 0.09 0.04
Ho0 1.28 1.60
co, _0.14 <0.05
Total 100.22 99.97

*References: P - from Peck and others, 1964.
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Aside fkom some minor epiclastic sediments, the late Miocene to Quaternary
section is completely dominated by mafic lavas. Laée Miocene to early Pliocene
quarté— and hybersthene—bearing dacites (unit 7pd, Pfate I) are volumetrically
subordinate to overlying Pliocene basaltic to basaltic-andesitic lavas (unit Tpv).
These distinctive Pliocene lavas generally have diktytaxitic textures and pheno-
crysts of relatively fresh or moderately iddingsitized olivine. Unit Tpv rocks
are 11tho]ogi¢a11y similar to Pliocene-Pleistocene basaltic flows of the Basalts
of High Prairie (informal name), shown as unit QI%h.on Plate 1. The Basalts of
High Prairie are, however, obviously intracanyon into the Pliocene lavas along
the North Fork of the Middle Fork of the Willamette River (Plate 1). The
Pliocene and Pleistocene basaltic lavas appear to thicken toward their source

in the High Cascades, to the east.

" Structural geology

Mapped faults in the Willamette Pass area are generally high-angle normal
féu]ts with northwesterly trends, although east-west-, northeasterly- and north-
trending faults are also common locally (e.g., at Huckleberry Mountain and Squaw
Butte, Plate I). These genera]izatibns also apply to the lineament map (Figure 2);
a major N.550w.-trending lineament appears on the lineament map following Kitson
Ridge and Lookout Point Reservoir (Figure 2). This lineament, which has not,
“however, been proven to be a fault (E1ate I) is the Eugene-Denio lineament,
considered by Lawrence (1976) to possibly be the resh]t of right-lateral oblique-
s]fp faulting. Hydrothermal alteration is anamalously intense in Miocene and
- older rocks along the Eugene-Denio lineament, a]thoudh such a]feration is also
présent along other Tlineaments and mapped faults, as well. In any case, none of
this alteration affects Pliocene capping lavas a1ong:the Tineament. Only faults

trending nearly north-south to N.30°. and rare east-west faults appear to cut the

Pliocene capping lavas (e.g., at Huckleberry Mountain; Plate I). It may be that



RAINBOW 14 M. 38

(Y

M
|

57 REE 122 800
‘\¢Tf£*“§%"' Y
I N \ !
N L
; \\\ - & ‘i I

\r22¢

5
(C;;&c N
1 ASRmimt Y

15 20 Statute Miles
= )

25 30 Kilometers

e —————

15 Nautical Miies

]
1

CONTOUR INTERVAL 200 FEET
*

ROSEBURG, OREGON ol
1958 . /
REVISED 1970 e _%25%@

UTM GRID AND 1967 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

Figure 2.
PHOTO—LINEAMENT MAP

OF
WILLAMETTE PASS AREA 4



faults subparallel to the Eugene-Denio lineament were active prior to north-south-

and east-west-trending faults and prior to the Pliocene.

North-south-trending faults in the Willamette Pass may be cogenetic with

similar north-south-trending normal faults in the Belknap-Foley Hot Springs area

to the north. The Belknap-Foley area has two major north-south-frehding fault
zones which appear to control the distribution of hot springs. The'most prominent
féd]t zone in the Belknap-Foley aréa is the western'margfn of the High Cascades
graben (Allen, 1966). _De]ineation of the High Cascades graben in the Willamette
‘Pass area is, however, not possible, because the study area does not quite overlap
f What is probably the western topographic scarp of the graben. The topographic
margin appears to be approximately at the east sides of Moolack and.Wa1do Mountains

(Figure 2).

Relationship of structure to the geothermal systems

4 A1l of the thermal springs 1nmthe Willamette Pass area are in topographic
lows within the Oligocene volcanic sequence (Plate I). A11.of the thermal éprings
ére also on or near major lineaments or mapped faults. Kitson Hot Springs 1s
Tocated on the Eugene-Denio lineament where east-west- and northeast-trending
1ineaments intersect (Figure 2). A major north-trending lineament passes by
McCredie Hot Springs, and mapped faults trending west-northwest and northeast

intersect at the Wall Creek warm springs (Plate I).

It may be that some degree of fracture permeability is essehtia] for passage
of geothermal water. The bedrock host for the hot springs in every case is
relatively highly altered Oligocene volcanic rock. The altered rocks generally
have low permeability, as demonstrated by past experience with wells in the ‘area.
Enhancement of permeability by pervasive fracturing:may be necessary to create

geothermal -aquifers in this area.



GEOPHYSICS

Two geophysical studies were available for evaluation in this report. A
regional aeromagnetic study (Figure 3) which was performed by the Oregon State
University Geophysics Group is discussed in detail by Couch (1978) and Connard
(1980). This study, in general, seems to indicate a close correspondence between
magnetic maxima and topographfc highs in the Willamette Pass area. This corre-
spondence is probably because the Pliocene and Pleistocene units found capping the

ridges tend to have a higher proportion of magnetically susceptible minerals than

the older, underlying Miocene and O]igocené rocks.

Site-specific interpretations of the aeromagnetic data for the study area are
not obvious. However, regional interpretation by Cou;h (1978) and Connard (1980)
indicates a possible north-south-striking fault with east side down in the approxi-
mate location of the Hills Creek Reservoir-Flat Creek fault zone. The motion
on this fault zone, however, was mapped in this study as east side up, based on

relative offset of units. A second fault has been placed by Couch (1978) and

Connard (1980) along the Eugene-Denio 1lineament (Lawrence, 1976), who have
1nferred'a right-lateral motion using offsets of magnetic anomalies to the east.
The depth to Curie point isotherm Gv600°C) is also estimated tovbe gfeater on

the west side of the north-south-striking fault than on the east side. Blackwell
and others (1978) present a thermal model of the Cascades which estimates a

similar depth to the 600°C isotherm.

The second geophysical study is a regional gravity survey also performed
by the Oregon State University Geophysics Group (Couch, 1978; Pitts, 1979). This
study (Figures 4 and 5) 1is presented as both a complete Bouguer gravity anomaly map and
‘a residual anomaly map, both of which are discussed in detail by Couch (1978)

and Pitts (1979). The main feature of both these maps is the steep gravity
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gradient coincident with the Hills Creek Reservoir-Flat Creek fault zone and the
Tocation of local thermal springs and wells. Pitts (1979) and Couch (1980)
1hterpret this anomély to represent either a large graben—bounding fault zone
with east side down, an area of shallow silicic intrusives, or a possible com-
‘bination of both. Detailed geologic mapping and possibly deep drilling is needed
to. further refine geologic modeling based on the geophysical studies in this

report.
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WATER CHEMISTRY

. During the.period of this study, eight"springs, wells, and geothermai—gradjent
holes .were sampled*and'their waters analyzed. Together wi th published analyses
(Mariner and bthers, 1974; Mariner and others, 1980), a total of eighteen~ané]ysesu
were- available for evaluation (Table. 3). The analyses were- then used to calculate:
minimum reservoir temperatures (Table 4), using standard formulae for geOthermo—.
"metry.which are included, together with reference$5~as Appendix A. Preliminary
eya]uation'of_aVa11abTe data indicates that the thermal waters can be best descriﬁed4
as a neutral to mildly alkaline,.saline, carbonate water generally diagnostic of-
atht—water;dominated system at depth. Calculated réservoir temperatures indicate
subSUrface-temperaturesfare in: the moderate range (80-1200C), which is  typical of
other areas in. the Cascades. = Geochemical and geologic controls of the geothermal
system‘are not obvious; however, a pattern of increasing ion concentrations is
seen- from north to south (i.e., from Wall Creek Springs, to McCredie Springs, to
Kitson Springs and Saline Well). Ionic concentration increases are apparent in:
total dissolved solids, sodium, potassium, caTcium, ammonia, and choloride. No
expianation is apparent from preliminary exahination"of the analyses; howevers;.
£h1541ncrease=may indicate a larger contribution to the thermal waters from connate- -
water trapped. in EOcene‘sediments found at depth. This depth to sediments may
be. relatively more. shallow than in the northern parts of the Cascades; which may
be  the reason fbr the relatively high abundance of salt springs and "soda" spfings
found in the southern Cascades. Any further geochemical modeling is dependent |
on’the collection and analysis, including gas and. isetopic studies, of’sampies4ffom

more. springs and wells.
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Table 3. Spring and well chemistry of the Willamette Pass areé. A1l measure-
ments are in mg/1, except for pH or as indicated. nt = not tested; tr = trace.

McCredie  McCredie  McCedie McCredie  Wall Creek
Springs #1  Springs #1  Springs #3  Springs #2 Springs
Location 21S/4E/36Bc  21S/4E/36Bc 21S/4E/36Bc  21S/4E/36Bc 20S/4E/26Bc
Date sampled '74 10/76 10/76 8/80 3/76
Temp. (°C) . 73.0 71.0 66.0 62.0 11.0
pH 7.3 7.4 7.4 7.2 7.2
Conductance 6730 6770 6800 6750 2340
umhos/cm - _ :
Alkalinity 21 ' 16 16 16 34
X, as mg/1 HCO, h ¢ ¢ ' ¢ ¢
X as mg/1 CaCO
C 3 _
Hardness nt 1380 1364 nt nt
as mg/1 CaCO3 '
Total dissolved nt 4420 4584 4200 1461
solids :
S0, | 79 65 71.8 78.4 63
Na 1000 910 915 885 315
K 22.0 - 28.0 27.6 21.8 11.0
ca . . 460 500 495 456 130
Mg 0.9 0.9 1.1 2.42 1.0
1 - 2200 2232 2308 2030 602
As | nt 0.08 0.07 0.11 0.07
B : 18.0 17.8 19.5 9.91 6.6
Li | - 1.40 1.98 2.0 1.48 0.57
F 2.70  2.68  2.86 2.3 4.1
Fe (total) - 0.02 0.1 0.1 0.43 0.05
AT 0.01 tr - tr 0.47 tr
HCO, 4 nt 20 20 nt nt
PO, 0.6 0.1 0.22 nt 0.16
S0, 240 185 218 27 108
L tr tr nt nt
NH, 0.26 0.21 0.14 nt 0.1

15



Table. 3. Spring and well chemistry of the Willamette Pass area--Continued .
A11 measurements are in mg/1, except for pH or as indicated. nt = not tested;
tr = trace. : i '

Wall Creek Kitson Kitson Kitson Kitson
Springs Springs - Springs Springs Brine well
Location 20S/4E/26Bc  22S/4E/6Add 22S/4E/6Add 22S/4E/6Add 22S/4E/6Add
Date sampled 8/80 3/58 ~ 5/78 8/79 - '78
Temp. (°C) 40.0 44.4 43.0 44.0 nt
pH | 7.6 7.4 7.3 6.8 6.8
Conductance 2288 10500 10100 10500 - 10000
umhos/cm ‘ : ’ A
Alkalinity 35, - nt | 24 18 ~nt
Xh as mg/1 HCO3 ¢ -h ¢ '
XC as mg/1 CaCO3 '
Hardness nt nt nt 1900 1900
as mg/1 CaCO3 | o
Total dissolved 1500 6340 nt 5930 5000
solids : , o ‘ .. .
510, 73.2 47 a5 47 nt
Na 299 1450 1500 1450 nt
K | 8.5 28 . 26 28 nt
ca 114 726 710 726 nt
Mg ' 0.53 5.7 1.6 - 5.7 nt
Cl - 3 600 3420 3450 3420 nt
As 0.07  nt - nt 0.26 0.26
B nt 25 22 25 nt
Li 0.43 1.8 2:0 2.02 nt’
F 4.0 2.8 2.4 2.6 nt
Fe (total) 0.32 0.01 0.04 2.0 4 2.0
A | 0.52 0.27 tr 0.14 ©ont
HCO, | nt 27 nt 27 nt
.P03 nt 0.54 nt:. nt nt -
| S0, 160 197 210.0 197 | nt
NO, 0.02 2.7 nt. nt nt
NH nt nt nt nt nt

16



Table 3. Spring and well chemistry of the Willamette Pass area--Continued .
A11 measurements are in mg/1, except for pH or as indicated. nt = not tested;
tr = trace.

Hills Creek Oakridge #1

Kitson Salt Drill hole Drill hole -

Brine well Spring 90 ft-410 ft 670 ft
Location 22S/4E/6Add  21S/3E/17Cd  21S/3E/26Caa  21S/3E/17Daa
Date sampled 8/80 6/79 8/80 8/80
Temp. (°C) j 30.0° 18.0 14.5 22.1
pH - 8.75 7.4 8.75 7.45
Conductance 10300 8800 nt 8500
umhos/cm
Alkalinity nt 365 nt nt
X, as mg/1 HCO3 ¢
XC as mg/1 CaCO3 :
Hardness 1165 1433 154 1477
as mg/1 CaCO3
Total dissolved 6214 5300 424 5028
solids
S1'02 13(?) 29 21 3(?)
Na . 1573 1250 39 1344
K | 10 ' 45.8 <2.50 24
Ca . 848 490 ‘ 28 466
Mg ) 2 51 9 40
Cl ' 3423 2800 105 2676
As - , <0.625 0.01 . <0.625 <0.625
B ‘ 20.3 10.5 0.3 6.9
i 2.05 0.93  <«0.050 <0.050
F - 2.0 3.7 0.4 <0.1
Fe (total) . <0.025 21.7 <0.025 <0.025
Al ‘ <0.625 0.26 <0.625 <0.625
HCO, ot nt nt nt
PO, : nt nt nt nt
504 193 82.9 145 170
NO3 nt nt nt ’ nt
NH, 1.2 3.46 0.1 . 0.8

17



Table 3. Spring and well chemistry of the Willamette Pass area--Continued.® .

A11 measurements are in mg/1, ex

tr = trace.

Locatfbn
Date sampled
Temp. (°C)
pH .

Conductance
umhos/cm

Alkalinity

Xh as mg/1 HCO3
XC as mg/1 CaCO3

Hardness

as mg/]}CaCO3

Total dissolved
solids

si0,
Na

K

Ca

Mg

Cl

As

8

Li

F

Fe- (total)
Al

HCO3

PO,

504
N03

NH4_

Black Creek

Drill Hole

215/5E/16Acd
6/10/80
8.47
7.58
89.5

nt

42.8

25*

6
<2.50
10

4
15.2

<0.625
<0.125
<0.050
<0.1

0.99

0.7

nt

nt
<2
nt

nt

Christy Creek
Drill Hole

19S/4E/29Ccb
7/1/80
16.89
7.23
106

nt

34.2

116

21*

mn o
<2.50

7.58
<0.625
<0.125
<0.050 -

0.1

0. 34
<0.625

nt

nt
4
nt .

0.4

,Wa11 Creek

*Results may reflect a loss of S1‘02 due to sampling technique and

filterina nf sample.

cept- for pH or as indicated. nt = not tested;

. Brock Creek .
Drill Hole - - Drill Hole
20S/4E/27Ddd 19S/5E/27Bcc
6/3/80 6/5/80
©18.94 16.23
8.27 8.61
17200 250 '
nt nt
68.4 17.1
966 - 88
23% 22%
335 4
<2.50 <2.50
26 8
<0.500 3
579.0 S 15.2
<0.625 <0.625
6.0 <0.125
<0.050 <0.050
3.5 <0.1
0.04 0.14
- <0.625 <0.625
nt nt
nt nt
- 83 <2
nt nt
0.2 0.3
. delayed.
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Table 4. Geothermetric calculations* of minimum reservoir temperatures for
‘selected thermal waters of the Willamette Pass area

Kitson. Kitson Kitson McCredie McCredie McCredie
Springs Springs Springs Springs - Springs  Springs #3
#1 #1

Flow rate 66 50 50 50 50 76
bliters/min. ‘

Measured 44 .4 43 44 73 71 - 66
temperature .

Na:K- 82 77 81 88 104 103

- Na:K:Ca 110 107 102 114 125 125
1/3 8

°c
Na:K:Ca ' 83 81 83 81 86 86
4/3 8
°
Na:K:Ca NC 71 NC 74 - 84 NC
Mg corrected
°c
si0, 99 97 99 124 15 113
conductive
°
2
adiabatic -
'OC

Si0 100 98 99 122 114 112

5102' 69 67 69 96 86 84
chalcedony

°c
510, 16 -18 -16 6 -3 o
opal

¢

*Methodology for calculations presented in Appendix A. NC = nbt calculated.
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Table 4.

.O(j

0

*Methodology for calculations presented in Appendix A. NC

20.

r

Geothermetric calculations* of minimum reservoir temperatures for

Brock
Creek
Drill
Hole

pumped

8.61

NC

NC

NC

NC

72 (?)

35 (?)

selected thermal waters of the Willamette Pass area -- Continued
McCredie- Wall  Salt  Black Christy Wall
Springs #2 Creek Spring Creek Drill Creek
Springs Drill  Hole Drill
Hole Hole
Flow rate 50 11 2 13 pumped  pumped
Titer/min. : ‘ ‘
Measured 62 41 18 8.5 16.89 18.94
temperature
Na:K 104 110 66 NC NC NC
0 .
C
Na:K:Ca 126 125 138 NC NC NC
1/3 8
. OC
Na:K:Ca - 87 73 108 NC NC NC
4/3 8
g |
Na:K:Ca NC NC 105 NC NC NC
Mg corrected
C .
: 5102 124. 120 78 72 (?) 65 (?) 69 (?)
conductive
o
$i0, 122 118 82 77 (2) 71 (?) 74 (?)
adiabatic ’ -
C
SiO2 95 92 46 40 (?) 33 (?) 37 (?)
chalcedony '
sio, 25 -5 17 -39 (2) =45 (2) -42 (?) -43 (2)
~opal '
o

not>ca1cu]ated._



GEOTHERMAL-GRADIENT AND HEAT-FLOW DATA*

The temperaturé—gradient and heat-flow results for the Willamette Pass area
are shown in Table 5. Included in the table are the township/range-section and
latitude and longitude location of each hole for which temperature data are
available. In addition, the hole name, date of logging used, and collar elevation
are included for each hole. The bottom hole temperature, maximum depth, corrected
temperature gradient, and, where available, corrected heat flow are printed in
blue on Plate I. These values are also listed in the table, as are the depth
interval and average thermal conductivity used for calculation of the gradient

and heat flow. The values are given in SI units. To transform units, the

6 2

41.84 mWm °,

ca]/cmzsec (HFU)
1

following conversion factors were used: 1 x 10~

Tl 18.2 °F/100

1 x 1073 cal/em sec®C (TCU) = 0.4184 Wn™ 'K™', and 1°C/km = 1 mkn™
ft. Corrected gradient and corrected heat'f1ow are values for which the topographic

effects have been removed. These are significant for many of the sites studied.

The holes are ranked in terms of the quality of the gradient or heat-flow
information: high quality (A), good quality (B), marginal quality (C), data With
some problems (D), and data for which no useful temperature gradient or heat flow
can be estimated (X). A1l thermal-conductivity measurements were made on cutting
samples. Most of the holes shown on the table were drilled specifically for heat-
flow studies, and so the data quality is relatively high. 1In general, holes drilled
in the Western Cascade rocks give linear gradients below near-surface effects that
may vary in depth from 20 to 100 m. Holes 50-150 m.deep in High Caécade rocks,
such as 215/5E—16Acd, are often isothermal because of lateral flow of water in the

porous young volcanic rocks.

*By D. D. Blackwell, Southern Methodist University, Dallas, Texas.
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Table 5. Geotherma]—gradienf daté,_Wi]]amette Pass area, Oregon

Bottom Depth Uncorr, Corr. Corr,

~Twn/kngf-_ N Lat. W Léng Hole # Collar Temp. Interval Avg. TC # Gradient Gradient  HF
Section Deg.Min. Deg.Min. Date Elev. . (°C). © (m) wm—lxk~!  TC °C/km -. °C/km mwm™F HF
195/ 6E~ 43-56.96 122- 1.85 ELK ERK av? 18:.23 49,0 i.22 1@ 43.2 33.3 41 B
8BA : 7/ S/60 ' 135.0 .04 1.0 )
195/ SE- 43-53.31 122-12.61 BRCK CRK sg7? - 16.23 135.@ 1.7 3 65.8 65.6 115 B
27BCC 7/31/80 ’ 154.0 .09 4 . .
195/ 4E- 43-53.08 122-16.47 CHRS CRK 579 16.89 70.0 1.75 4 64.0 52.3 - 92 B
29CCB ' 7/31/80 - 154.0 .09 1.1
195/ 6E~ 43-52.95 122- 4.11 N FORK 951 18.88 30.0 1.35 4 78.4 67.5 91
25DCD , 7r31/80 154.@ .05 5.1
205/ 3E- 43-48.01 122-24.95 CS-I 719 12.85% 45.9 ( 1.59) 25.3 25.1 - 40 B
26DA . . 9,/28/76 79.0 1.8 :
70.0 ¢ 1.17) 39.0 38.8 46 B
140.0 .5
205/ 4E-  43-47.94 122-18.83 WALL CRK 582 17.80 30.e 1.13 7 2.6 60.5 69 B‘
27DDD . 7/11/80 135.0 - .13 .9
205/ 3E- 43-47.88 122-25.18 AE-WW 707 11.88 10.0 ( 1.59 25.8 25.6 41 B
26CD 8719776 £0.9 ~ .5
B80:0 ¢ 1:17) 36.5 36.3 43 B
125.0 .8 :
215/ 3E- 43-45.64 122-25.93 FG-WW 548 13:20 25: 0@ € 1.4 36.5 35.6 - 42 B
10AD 9/28/76 100.0 .S
21S/ SE- 43-44.85 122-14.6@ BLEK GRK B29 7:97 - 450 : 6.2 X
16ACD 87 180 104.@ .6
21S/ 3E- 43-44.80 122-28.25 DAKR CWG 17.71 70.0Q , 47.7 c
17DA : 272179 125.0 2.9
2157 4E~  43-43.15 122-19.97 CR-MCHSE 533 20.98 C10.9 1.67 13 92.3 60.9 - 101 B
28ARD : 9/29/76 150.9 _ .4
2157 3E- 43-42.50 122-25.5@ DH-2-5 413 11.82° 20.9 .- - 52.3° X
. 35B1 1125/75 - _ 27.5 1.5
"21Ss 3E-  43-42.58 122-25.50' DH-Z-2 459 10.45 60.0 - e SRR -1 = I X
3BB3 . 11/85/75 : . .90 0 - c L3



Table 5. Geotherma1—qrad1‘ent data, Willamette Pass area, Oregon--Continued

: Bottom Depth ~ Uncorr. Corr. Corr.
Twn/Rng- N Lat. W Long Hole # Collar  Temp. Interval BAvg. TC # Gradient Gradient HF
Section Deg.Min. Deg.Min. Date Elev, (°C) (m) wWm~ KT} TC °c/km . °C/km me'z
- 2157 3E- . 43-42.50. 122-25.50 DH-Z2-8 459 -18.33 - 65.0 ie.
. 3582 11/28/75 . 63.9 1.1
2257 3JE- 43-40.26 122;27.04 PCCPE—WW 492 13.98 20.0 1.33 1 39.0 40.9 53
10DDC 6/28-78 : : 90.0 .6
225/ BE-  43-38.19 122-11.31 CR-MCHSW 975 15.32 30.0 1.97 13 54.0 £1.8 le2
26BC 9/29-76 150.0 .06 .4
2357 SE- 43-35.48 122-14.02 PNTO CRK 1219 16.@7 40.0 1.52 4 B83.3 66.1 101
8DAAR v g/ 1,80 154.@ .04 3.3

€



LEARS

The data fall into two groups: those east of the High Cascade-Western Cascade
thermal boundary and those west of the boundary. West of the boundary, heat-flow
'va1ues-genera11y are below 55 me_Z, while east Qf the boundary they are genera11y
above 100 mwm_2 (Blackwell and others, 1978). Typical gradients in the two areas
are 25—35°§/km and 60-700C/km, respectively.
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CONCLUSIONS AND RECOMMENDATIONS

- Owing to the highly complex nature of the geology of the Willamette Pass,

no preliminary geotherma1 model is presented with this report. Several areas,

however, exhibit characteristics which_appeaf to be favorable for geothermal

development, They are the Eugene-Denio lineament, the Hills Creek Reservoir-Flat

Creek shear‘zone, and the North Fofk shear zone?—-a geophysica] and geological

Tineament found at the northern boundary of the map. A1l of these areas show

intense faulting and hydrothermal alteration, geophysical anoma]ies,-and, in the

case of the‘Eugene-Denio lineament, some indication of association with present-

day active geothermal systems. Of the presently active geothermal sysfems, McCredie

and Kitson Hot Springs are the most economically attractive for Tow-temperature

exploitation, owing to their proximity to the city of Oakridge. Detailed study of-
these springs is recommendéd to assess their geothermal energy potential and to
provide models for other Western Cascades thermal springs. To accomplish a detailed

-assessment of the geothermal resources, the following steps are recommended:

1.  Detailed mapping (scale of 1:24,000 or greater) of the three major
fault zones discussed above -- to identify and evaluate their relation
to the geothermal systems.

‘2. - Detailed spring and well sampling and analyses of both hot and cool
waters, including isotopic and gas analyses -- to help evaluate
precise reservoir conditions.

3.  Closely spaced complete Bouguer and residual gravity anoma]y»studies‘
q]ong fault zones -- to further refine the gravity anomalies found during
brevious regional studies and to tie‘anomajies to mapped structures.

4. Resistivity traverses (either dipole-diple, roving dipole, or telluric)
across areas with thermal springs -- to further define the geothermal

aquifers and locate areas of thermal upwelling and areas of recharge.
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A program of teﬁ to fifteen 500-ft gradieht/stratigraphy hd]es, p]aced.
at strategic locations -- to'complete the eva]uation.of the Wi1iamette»'
Pass geothermal model, with emphasis to be on detailed heat-flow -
modeling of thermal springs nearest to the city of Oakridge.

Six to eight>2,000—ft_gradient/stratigraphy holes -- to evaluate
thermal anomalies and directly test geotherma1 aquifers indicated by
resistivity traverses and ‘the shallow heat-flow study, with emphasis

to be on areas nearest the city of Oakridge.
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APPENDIX A

Formulas used in calculations

Na:K (revised): 1217 _ -
( )2 Oc - Tog (NayK) ¥ 7,483 ~ 273:15 (Fournier, 1979)

Na:K:Ca: 1647 _ . ] ,
O - 734 + F(T) 273.15 (Fournier and Truesdell, '973)

log (Na/K) + [ 8 log (vCa/Na) ],

"~ where F (T) =
g8 = 1/3 if t> 100°, and 4/3 if t <100°C,
t°%C = calculated reservoir temperature,

and concentrations are expressed in molality.

Magnesium correction ratio:

I (milliequivalents Mg) N X 100
= (milliequivalents Mg) + (milliequivalents Ca) + (milliequivalents K)
If R <5 or >50, no calculation was made. For R between 5-50,
= 10.66-(4.7415) (R) + [(325.87) (log R)%] - [(1.032 X 10°) (log R)%/T] -
[(1.968 X 107) (log R)%/T%] + [(1.605 X 107) (log R)/T27,
where R = magnesium correction ratio expressed in equivalents,

AtMg = the temperature correction that is subtracted from
; the Na:K:Ca 1/3 B calculated temperature,
T = Na:K:Ca 1/3 B calculated temperature in k.
Or AtMg can be obta1ned by using the graph compiled by Fournier and Potter (1979).

5102 temperature calculations (Fournier and Rowe, 1966):

. . 1309
$i0, (conductive), O = 5797 Tog (Si02) - 273.15
. . .y 1522
50, (adiabatic), t°¢ = 575F Tog (51057" 273.15
Si0,. (chalcedony), 1032
e | t°c = 769  log (510,) ~ &73-1°
S1O2 (opal), | 731 273.15,

t
(qp]
!

°C = 752 % 1og (S70,)

where«SiOZ is expressed in mg/}1.
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LOCATION: ROSEBURG AMS., OREGON
: 195~ 4E-29CCB

‘HOLE NAME:  CHRS CRK

DATE ‘MEASURED: 9-17.80

- DEPTH DEPTH .+ .__TEMPERATURE BGEOTHERMAL. GRADIENT
‘METERS FEET : DEG C DEG F DEG C/KM - DEG Fr10@ FT
i5.9 49.2 B8.860 47.95 9.0 2.2
17.0 55.8 8.920 48.06 30.0 1.6
19.0 62.3 8.9592 48.11 i5.0 0.8
21.0 68.9 9.030 48.25 40.0 2.2
23.0 5.4 9.100 48.38 35.0 1.9
£5.9 B82.0 9.160 48. 49 , 30.9 1.6
27.9 88.6 - 9.300 48.74 2.9 3.8
. 29.0 9.1 9.520 49.14 . i19.0 6.0°
31.9 101.7 9.670 49.41 5.9 4.1
33.0 108.2 9.870@ 49,77 100.9 5.5
xX.o 114.8 9.930 49.87 - 30.9 1.6
37.0 121.4 S.949 49,839 5.0 - 8.3
39.0 127.9 9.990 49.99 25.0 1.4
41.0 134.5 19.020 50.924 15.9 2.8
43.0 141.0 10,050 52.e9 15.9 0.8
45.9 147.6 19.080 £0.14 15,0 0.8
47.0 154.2 10.120 50,22 20.9 1.1
49.0 160.7 1e.180 50.32 30.0 1.6
5l1.0 167.3 19.400 50,72 119.0 6.0
53.0 173.8 10.780 51.49 190.@ 10.4
5.0 180.4 10.930 51.67 75.0 4.1
57.9 1g7.@ 1@.98@ 51.76 5.0 1.4
£59.0 193.5 11.030 51.85 25.0 1.4
61.0 209.1 11.050 51.89 19.0 2.5
63.0 206.6 11.07@ 51.93 10.0 2.5
65.0 e13.2 11.080 51.94 5.0 0.3
67.0 219.8 11.150 52.07 35.0 1.9
69.0 226.3 11.390 52.50 120.0 6.6
71.0 232.9 11.560 52.81 85.0 4.7
73.0 239.4 11.71@ 53.08 5.0 4.1
75.0 246.9 11.840 53.31 65.0 3.6
7.0 252.6 11.960 53.53 60.@ 3.3
79.0 259.1 12.972 53.73 55.0 3.2
g81.9 265.7 12.2190 53.98 70.9 3.8
83.0 ave.2 12.330 54.19 60.09 3.3
85.9 278.8 12.450 S4.41 60.0@ 3.3
B?.0 2B5.4 12.5B80 54.64 65.0 3.6
g3.9 291.9 12.79 54.85 0.9 3.3
91.9 298.5 12,839 - 55.03 65.9 3.6
93.0 J05.0 12.93e@ 55.27 50.0 2.7
95.9 3i1.6 13.0260 55.51 65.9 - 3.6

e3ep JudLpeUb-|eWlay30ay
g XIQN3ddY
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LOCATION: RDSEBURG AMS, OREGON
195, 4E-29CCB

DEPTH
FEET

HOLE NAME:  CHRS CRK
DATE MEQSUREDI

9/17/680
TEMPERATURE
DEG C- DEG F
13.190 5G.74
13.320 55.98
13.440 56.19
13.589 56.44
13.690 56.64
13.820 56.88
13.980 57.16
14,119 57.40
14,250 57.65
14.390 57.90
14,520 58.14
14,650 58. 37
14,7680 58.69
14,939 £8.97

. B4 59.07
15.18@ 59.32
15.310 59.586
15.430 59.77
15.570 60.03
15.739 60.31
15.860 60.55
15.980 £9.76
16.100 60.98
16.210 61.18
16.320 61.38
16.430 61.57
16.540 61.77
16.66@ 61.98
16.760 62.17

GEOTHERMAL_GRADIENT

DEG C/KM- DEG Friee FT -

PRGE 2
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LOCATION: ROSEBURG AMS, OREGON
188, SE-27BCC

HOLE NAME: _ BRCK CRK

_DATE MEASURED: 9/17/80

8¢

" GEOTHERMAL GRADIENT

DEPTH TEMPERATURE

FEET DEG C DEG F DEG C/KM DEG F-100 FT

98.4 11.110 52.00 0.0 . 8.2
105.0 9.600 49.28 ~755.0 -41.4
111.5 9.650 49,37 - 25.0 1.4
118.1 "9.680 49, 42 15.0 - 2.8
124.6 9.700 49. 46 19.09 2.5
131.2 9.710@ 9.48 5.0 9.3
137.9 9.710 49. 48 2.0 9.9
144.3 . 9.740@ 49.53 15.09 .8
150.9 9.82@ 49.68 49.0 2.2
157.4 9.850 49,73 15.09 9.8
164.0 9.950 49,91 0.0 2.7
170.6 9.980@ 49.95 5.9 9.8
177.1 10.020 50.04 £0.0 1.1
183.7 10.040 50.07 12.0 .5
190.2 19.e6e 50.11 10.0 0.5 -
196.8 19.130 5e.23 35.0 . 1.9
203. 4 18.230 50.41 50.0 2.7
209.9 10.31@ 50.56 40.0 . e.e
216.5 10.310 50.56 0.2 9.0
223.0 19.430 50.77 0.0 3.3
229.6 10. 450 50.81 190.0 0.5
236.2 10.530 50.95 40.0 2.2
242.7 10.640 51.15 55.0 3.0
249.3 10.800 51.44 Bo.0o 4.4
255.8 11.290 52.32 245.9 13.4
262.4 11.580 52.84 145.0 8.0
269.0 11.810 52.99 15.9 0.8
275.5 11.630 52.93 10.0 0.5
282.1 11.640 52.95 5.@ 2.3
288.6 11.64@ g2.95" 0.9 9.8
295.2 11.700 53.06 3.0 1.6
Jo1.8 11.720 £3.19 10.0 8.5
308.3 11.740 53.13 16.0 @.5
314.9 11.760 53.17 19.0@ 2.5
321.4 11.790@ 53.22 15.@ .8
328.0 11.860 53.35 35.9 1.9
334.6 11.918 53.44 5.0 1.4
341.1 11.970 53.55 30.9 1.6
347.7 11.930 53.58 12.0 0.5
354.2 11.97@ 53.55 -10.9 -0.5
369.8 12.010 53.62 20.0 1.1
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LOCATION: ROSEBURG AMS, OREGON - PAGE 2
195/ SE-27BCC
HOLE NAME:  BRCK LCRK :
DATE MEASURED: 9-17,80
- GEOTHERMAL GRADIENT

- DEPTH DEPTH . __TEMPERATURE .
METERS FEET . DEG C DEG F DEG C/KM DEG F719@ FT
112.0 367.4 12.070 53.73 30.9@ 1.6
114.0 373.9 12.100 53.78 15.0 0.8
116.0 380.5 12.120 53.82 - 10.0 0.5
118.0 387.0 12.400 54.32 149.0 7.7
120.9 393.6 12.870 55.17 235.0 12.9
122.0 400.2 13.310 55.96 220.9 12.1
124.0 406.7 13.640@ 56.55 165.0 9.1
126.0 413.3 13.920 57.06 140.0 7.7
12B.9 419.8 14.210 57.58 145.0 8.0
130.0 426.4 14.430 57. 110.0 6.2
132.0 433.0 14.620 58.32 95.0 5.2
134.0 439.5 14.800 58.64 90.0 4.9
136.0 446.1 14.940 58.89 70.0 3.8
138.9 452.6 15.070 £9.13 65.0 3.6
140.9 458.2 15.200 53.36 65.9 3.6
142.0 465.8 15.360 59.65 g80.9 4.4
144.0 472.3 15.460 59.83 50.0 2.7
146.0 478.9 15.550 59.99 45.0 2.5
148.9 485.4 15. 740 6@.33 95.0 5.2
150.0 492.0 15.94@ 60.69 100.0 5.5
152.0 498.6 16.060 60.91 60.0 3.3
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LOCATION®* ROSEBURG AMS» OREGON
1SS/ BE-25DCD

HOLE NRME: N FORK

DATE MERSURED:! 917,80

-DEPTH : DEPTH TEMPERATURE GEOTHERMAL. GRADIENT
METERS ' FEET - DEG C DEG F DEG C-KM DEG Fr/100 FT
36.0 118.1 10.3e2 50.54 2.0 2.0
38.¢9 124.6 102.940 Se.e7 -1302.0 ~7.1
40.0 ©131.2 10.218 50.38 : 85.0 4.7
42.0 137.8 10.270 50.49 30.9 1.6
44,0 144.3 10.380 50.68 55.0 3.0
46.0 152.9 19.520 50.94 70.0 3.8
48.0 157.4 12.630 §1.13 55.9 3.9
50.9 '164.0 19.740 51.33 55.0 3.9
52.0 17@.6 10.849 51.561 50.0 a.7
54.0 177.1 10.989 51.76 70.0 3.8
56.0 183.7 11.150 52.07 85.0 4.7
58.0 190.2 11.290 £2.32 79.0 3.8
60.9 196.8 11.440 52.59 75.0 4.1
62.0 203. 4 11.610@ 52.9@ 85.0 4.7
64.0 203.9 11.760 - 53.17 5.0 4.1
£6.0 216.5 1.910 53.44 75.0 4.1
68.0 223.9 12.060 53.71 5.0 4.1
70.9 229.6 12.220 54.00 - 80.0@ 4.4
2.0 236.2 12.350 54.23 65.0 3.6
74.0 242.7 12.520 54.54 g5.0 4.7
76.0 249.3 12 S4.79 70.0 3.8
78.0 255.8 12.780 S5.00 . 60.0 3.3
g8@.0 262.4 12.880 55.18 0.0 2.7
82.0 263.e 12.980 55.36 5e.9 2.7
B84.0 275.5 13.990 55.56 55.9 3.0
86.09 282.1 13.210 55.78 - 60.0 3.3
88.0 288.6 13.310 55.96 50.9 2.7
9@.0 295.2 13.410 56.14 5.0 2.7
92.0 301.8 13.500 56.3@ 45.0 2.5
94.0 308.3 13.650 56.57 75.0 4.1
S96.0 314.9 13.°749 56.73 45.0 2.5
9B.0 321.4 13.850 56.93 55.0 - 3.0
100.0 328.0 14,000 57.20 75.0 4.1
102.0 334.6 14.110 57.40 55.@ 3.9
104.0 341.1 14.270 57.69 80.0 4.4
106.0 347.7 14.380 57.88 55.09 3.0
108.9 354.2 14.540 58.17 80.0 4.4
110.0 360.8 14.700 58.46 80.09 4.4
112.0 367.4 14,820 58.68 - 60.0 3.3
114.0 373.9 14.980 58.96 89.0 4.4
1i6.0 380.56 15.150 £8.27 85.e 4.7
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LOCATION' ggSEBURG aMs, DREEGN

DEPTH

FEET

6E-25DCD
HULE NAME: N FORK
TE MEASURED: S-/17/80
TEMPERQTURE
DEG C EG F
15.360 ‘59.65
15.550 59.93
15.79@ 60. 42
15.980 60.76
16.190 61.14
16.350 61.43
. 520 61.74
16.7@0 62.06
16.880 62.
17.050 62.69
17.220 £3.90
17.418 63.34
17.600 63.68
17.750 63.95
17.910 64.24
18.070 64.53
18.199 64.74
i8.51@ 65.32

PAGE 2
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LOCHTION: BOSERLRE aMS, DFESON
, ELa0N _

Elqb -
HIOLE MNLMBEER:
DATE MERASIIEED:

DEFTH. DEFTH TEMPERATLRE CEOTHERMAL GRADIENT
METEES FEET DEG C DES F . . DEG C/ENM - DEG Fr1o@ FT

3, D20 48, zi4 Q.9
L1189 42, 40 - 9.¢
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LOCATION: ROSEBURG AMS, OREGON
205/ 4E-27DDD :

HOLE NAME:  WALL CRK

DATE MEASURED: S-17.80

DEPTH o DEPTH TEMPERATURE SEQTHERMAL. GRADIENT
METERS FEET DEG C DEG F DEG C/KM DEG F-rl1e@ FT
8.9 a26.2 8.980@ 48. 16 9.0 ¢.90
10.0 32.8 8.B80@ 47.84 - = -S0.6 -4.9
12.9 3.4 -8.840 47.91 20.0 1.4
14.0 45.9 8.880 47.98 20.9 1.1
16.@ 52.5 8.930 48.07 25.9 i.4
18.9 59.@ 9.0209 48.24 45.9 2.5
20.9 65.6 9.16@ 438.49 70.0 3.8
22.9 72.2 9.330 48.79 85.09 4.7
24.9 78.7 9.420 48.96 45.0 2.5
26.9 85.3 9.850 49,37 115.0 6.3
28.9 91.8 - 9.69@ 49, 44 20.0 1.1
30.0@ - 98.4 9. 740 49.53 25.0 1.4
32.9 185.0 16.07¢ 50.13 165.0 8.1
34.0 - 111.5 10.290 Se.52 11e.9 6.0
36.0 -118.1 10.496 5e.88 100.9 5.5
38.9 124.6 19.709 51.26 105.0 5.8
49.0 131.2 11.020 51.84 160.9 8.8
42.9 137.8 11.140 52.05 60,9 3.3 .
44.0 144.3 11.180 52.12 28.9 1.1
45.09 150.9 11.280 52.30 50.0 2.7
48.0 157.4 11. 400 52.52 £0.@ 3.3
50.9 164.0@ 11.53@ S2.75 65.0 3.6
52.09 170.6 11.66@ 52.99 65.0 3.6
54.0 177.4 11.79@ 53.22 65.09 3.6
56.@ 183.7 11.910 53.44 60,0 3.3
58.0 19@.2 12.040 53.67 65.9 3.6
60.0 195.8 12,160 53.83 60.0 3.3
62.9 203.4 12.250 54,05 45,09 2.5
64.0 - 209.9 12. 300 54.14 25.9 1.4
66.9 2l6.5 12.510@ 54.52 les.@ 5.8
68.9 223.0 12.76@ 54.97 125.0 6.9
0.0 229.6 12.910 55.24 5.0 4.1
2.9 236.2 13.079 55.53 80.9 4.4
4.0 242.7 13.199 S5.74 60.0 3.3
76.0 249.3 13.339 55.99 7.0 3.8
78.0 255.8 13.470 56.25 0.9 3.8
B80.0 -262. 4 13.610 56.50 70.0 3.8
82.0 269.0 13.76@ 56.77 75.0 4.1
84.9 a75.5 13.909 57.02 70.9 3.8
86.9 282.1 14,059 57.29 75.0 4.1
88.0 288.6 14,209 57.56 75.0 4.1
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POOPOOOOOODOCVVPOD

* LOCATION® RUSEBURG AMS, OREBON
E~27DDD -
HOLE NAME T~

FEET

NI DWANOOUIN A DU IEMOWUDN

DATE MEQSUREDI
DEPTH

WL L CRK
9/17/80
EMPERATURE

Dmsc DEG F
14,360 B57.85
14,510 S8.12 -
14,650 58.37 .
14.790 58.62
“14.940 58.89
15.080 59.14
15.230 £9.41
15. 379 59.67
15.520 - £9.94
15.680 60.22
15.830 60.49
15.970 60.75
16.120 61.02
16.280 61.30
16.430 61.57
16.57@ .61.83
16.720 62,10
16.860 62.35
17.020 62.64
17.190 ' 62.94
17.33@ 63.19
17.510 63.52
17.650 63.77

PAGE 2

GEUTHERNHL GRADIENT

DEG CrKM

5.0

DI DD~
pooapomé
. OPOOEPEE®

DEG- F/i@@ FT
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DEPTH
METERS

LOCATIOMN s ROSERURG A,
cess JE-2elD

HOLE NUMRER: RE~LL

OATE MEASURED: 8- 8777

TEMPERHTUERE
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VY Sy

b T
AR RNV A

F
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GECGTHERMAL GEADIENT | |
DEG C/En DEG F- 100 FT
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LOCATION: ROSEBURG AMS, OREGCN
: 215/ BE-16ACD .
LE NAME»  BLCK CRK

DATE MEASURED: 9/16/60

DEPTH TEMPERATURE GEOTHERMAL. GRADIENT
FEET DEG C DEG F DEG C/KM DEG Fri09 FT
.8 7.890 46,209 2.0 2.9
144.3 7.490 45, 48 -200. 0 -11.9
152.9 7.510 45,52 10.0 ’ 0.5
157.4 - 7.530 45.55 1g.0 0.5
164.0 7.5609 45.61 15.0 e.8°
170.6 7.589 45,64 1.0 2.5
177.1 7.600 45.68 10.0 0.5
183.7 7.630 45.73 15.0 9.8
190.2 7.650 45.77 12.0 @.5
.9 7.650 45.77 e.0 0.0
©3.4 7.660 45.79 5.0 2.3
209.9 7.660 45,79 9.0 2.0
216.5 T.670 45,81 5.0 2.3
223.2 7.689 45.82 5.0 Q.3
23.5 7.690 45.84 5.9 9.3
236.2 7.700 45.85 5.0 9.3
.7 ?.710 45.68 5.0 ©.3
49.3 7.7109 45,68 0.9 0.0
225.8 7.720 45.99 . 5.0 e.3
262.4 ?7.7E0 45.95 15.0 ©.8
263.0 7.780 45,00 15.0 ©.8
275.5 -7.810 46.05 15.0 2.6
.1 7.830 46.08 10.0 0.5
2e8.5 7.830 46.08 Q. 2.0
295.2 7.849 46.11 5.0 6.3
21.8 7.890 46.20 25.0 1.4
0. 3 7.900 46.22 5.0 0.3
314.9 7.860 46.18 -19.0 -8.5
321.4 ?.830 46.27 25.0 1.4
328.9 7.940 46.29 5.9 2.3
334.6 ?.9¢2 46.22 -£20.0 ~1.1
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LOCATION* ROSEBURG AMS, OREGON
2187 3JE-17?DA

HOLE MAME: OAKR CWe

DATE MEASURED: 2/21/79

DEPTH ’ DEPTH TEMPERATURE GEOTHERMAL GRADIENT
"METERS FEET DEG C DEG'F . DEG C/KM DEG Fr129 FT

5.9 16.4 12.250 54.05 . 9.0 0.2

1.0 32.8 12.280 54.16 6.9 9.3 .
15.0 43.2 12.869 55.15 1i6.0 6.4
2.9 65.6 13.019 55.42 30.0 1.6
- 25.0 82.0 - 13.110 55.60 . £9.0 1.1
20.0 58.4 13.3892 56.08 - 54.0 3.0
35.9 114.8 13.550 56.39 34.9 1.9
49.0 121.2 13.730 56.71 36.0 2.9
45.0 147.6 13.500 57.02 34.0 1.9
58.0 i64.0 14,169 57.49 52.0 2.9
55.0 180.4 14.449 57.99 56.9 3.1
60.90 - 196.8 14,760 58.57 64.0 3.5
£5.9 213.2 - 14.920 58.86 32.0 1.8
70.9 229.6 15,160 53.29 . 48.0 2.6
5.0 246.9 15,500 58.90 - 658.0 3.7
£80.0 c62. 4 15.780 6@.40 56.0 3.1
85.0 278.8 15.879 60.57 : 18.9 1.9
90.0 235.2 15.99¢ ° 60.78 ‘ 24.0 1.3
95.0 311.6 16,100 60.98 o2.9 1.2
i20.¢ 328.0 16.210 61.18 22.0 1.2
195.0 344.4 16.939 62.47 144.0 7.9
165.0 344.4 : 16.930 62.47 0.0 -0.0
112.0 360.8 17.120 62.82 : 38.0 2.1
115.9 3J77.2 17.380 63.28 52.0 2.9
120.0 - 393.6 17.620 63.72 " A4B.0 2.6
125.90 419.9 17.710 63.68 18.0 - 1.9
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~ ROSEBURE- A8
WOCATION: rILLs CREEK DAM, 9REGYN
215/ 3T=3533
48LE NUVBER: De=Z=3
C_OATE MEASYRTD! 11025473 _ . . -
SERTH DeEpTH TEMPERATURE GIBTHERMA, GRADIENT
_ METERS ...  FEET ~ _DEGC  DEGF _ DEG Cs/KM  DEG F/100 FT.
5¢0 L 1bsd 130490 5628 e 3
71060 32.8 110450 52458 «43000 ©22¢)
1540 492 11270 S2e29 *4400 XX
,.2000 . 606 11200 . 52e16 “1400 “s8
25.0° 820 11359 51689 «3000 wleb -
300 Y8 e & 13832 515D 3200 ele¢8
3500 0 11448 S 1Ce740 0 5133 =30e0 =1e5
4940 . 131.2 109610 51410 =250 *le4
450 ' 14706 1C«48) - 5086 =264+0 =14
0S0e0 . 16840 . iTes2) . 50478 =1240 =47
5540 18Ce4 12378 3057 =1C+0 =e>
500 1368 - 10¢034D 5061 600 .3
550 . 213e2 . 12e373 50067 5e0 .3
7040 2296 100390 50470 400 02
- 750 2hbed C 10430 50077 £e¢d ol
L7300 0 232e1 0 1CesB2  50e81  54Q "3

57



88

A

e BB

VLEE3R

50:

75

100:

125:

15

13 1

=T

¥ .

CRESCENT & ROSEBURG AMS, QREGON

x 19S/11E/25BA
+ 21s/ 3E/35B3



69"

SOOI

LOCATION ROSEBURG AMS. OREGON

225, 3E-1@CD
HOLE NAME'  PCCPG—WMW
DATE MEASURED' _6/28.78
DEPTH TEMPERATURE
FEET " DEG C DEG F
65.6 11.140 52.05
82.90 11.410 52.54
98. 4 i1.540 52.77
114.8 11.710 53.08
131.2 11.839 53. 40
147.6 12.040 53.67
164.0 12.150 53.94
180.4 12.520 54.54
196.8 12.670 54.81
213.2 12.870 55.17
223.6 13.060 S5.51
246.9 13.280 55.90
262. 4 13.430 56. 28
278.8 13.690 56.64
.895.2 13.890 57.00
301.8 13.980 57.16

GEOTHERMAL GRADIENT

DEG C-KM
.9

SOPIDOOOIOO®

DEG F-100 FT

we
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NN WARRONNNOULSE



[ I T W (Y TN Y RN )

Pt

e i b

09

50 |

100 -

'A_Lsgﬁiwhuwgivd.&,”

TEMPERATURE, DEG C
| 10 B

. PCCPG-MWN

‘@ 225/ 3E-1@CD
: 6/28/78




. ® e -
' 228/ SE/2613C
“fLE NuMgERD CR=MCHSW

_DATE MEASUREDS  9/23/75

DERTR DEPTH . TEMPERATURE GESTHERMAL: GRADIENT .
i METERS. . FEET . DEGC . DERF _DEB C/KM . DEG F/100 FT = .0

1080328 .. Be3k5 4701 e B Y B
150 4942 Bo560 47044 44e( -
- 200 6546 630 47453 1420 8
RRY-1- ¥ 19 REsO - Re772 4779 2800 48
350 98 4 8+960 48013 389 2}
. 350 1148 941590 48047 3840 2e1
e BDeQ o A3lez o 8es10 . 4Be9H o220 2e2
4540 14706 9732 49+54 6490 3¢5
© 500 16400 9930 494398 5200 209
58580 18264 _ 10e112 50929 240 . 1e3

600 1968 120410 3074 600 393
£540 213.2 106773 5121 3290 " 2e3
0 e 229e& 40209260 3173 580 3.2 .
750 2hb6e0 11235 5221 - S4e0 ' 3¢0 '
300 2624 110469 52063 4660 29
5589 2785 . 117285 53615 S8e0 32 .

C 80T ' 29502 120022 S3e64 - 540 3¢0

350 3116 120342 5421 5460 305

L ADDel . 328.C 120620 R4e72 3660 301

. 10540 Sulok 13070 55¢53 30s0 ‘ 4e9

‘ 1100 35008 130189 5572 2eel 1e¢2
o A1B80 3772 . _ 13460  B6e23 860 30} .. ..

C 1280 39346 130740 56073 5640 30}

1750 41035 14040 57027 . 65000 303
o ARCAD . Wpbes o G4epdl 3763 . _4DeQ . 2
13500 4428 14579 58423 66 3
146+0 T 459.2 14782 . 58660 4200 2
CAeBeg 4756 . __ 15040 . __ 3907 e B2eQ 2
1300 49260 15320 59658 560 3
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LOCATION' ROSEBURG AMS, OREGON
235, SE- BDAA ,

HOLE NAME:  PNTO CRK .
DATE MEASURED: 97 9,80

.- DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT _
METERS ~ FEET DEG C DEG F DEG C-/KM DEG Fr10¢ FT
24.0 111.5 6.710 = 44,08 0.0 2.0
36.0 118.1 6.670 44,01 -20.0 -1.1
38.0 124.6 6.680 44.02 5.9 9.3
40.9 131.2 &.720 44.10 20.0 1.1
42.0 137.4 6. 772 44,19 25.9 1.4
44.9 144.3 6.850 44.33 49.90 2.2
46.0 i50.9 5.960 44,53 55.0 3.0
48.0 157.4 '7.060 44.71 50.0 2.7
59.0 164.9 7.270 45,09 105.0 5.8
52.0 172.6 ?.490@ 45.48 110.0 6.0
54.92 177.1 , 7.730 45.91 120.9 6.6
56.9 183.7 7.980 46. 36 125.0 5.9
£8.9 190.2 8.220 46.80 120.0 6.6
60.0 156.8 - B.3B0 47.08 B80.0 4.4
£2.0 . 203.4 8.570 47.43 95.0 5.2.
64.9 299.9 . B.770 47,79 100.0 5.5
66.9 216.5 8.970 48.15 iep.e 5.5
68.0 223.0 9.180 48.52 105.0 5.8
72.09 229.6 9.320 48.78 79.0 3.8
2.0 a236.2 9,459 43.01 65.0 3.6
74.9 242.7 9.610 49.30 80.0 4.4
76.9 249.3 9.799 49.62 90.0 4.9
78.0 255.8 3.970 43.95 9.0 4.9
B82.0 262.4 10.120 50.22 75.0 4.1
82.9 269.0 19.320 50.58 183.0 5.5
4.0 275.5 19.519 50.92 95.0 8.2
86.0 282.1 19.739 51.31 118.0 - 6.0
83.0 £88.6 19.940 51.69 105.0 5.8
92.9 £95.2 11.3z0 £2.38 199.0 12.4
92.9 301.8 11.430 5e2.57 55.9 3.0
S54.0 Je8.3 11.510 52.72 40.0 2.2
36.0 314.9 11.680 £3.92 g5.0 4.7
98.9 321.4 11.820 £3.28 70.0 3.8
109.0 328.0 11.9809 53.56 80.0 4.4
le2.0 334.6 12.140 53.685 80.0 4.4
164.9 341.1 ©12.310 54.16 85.0 4.7
186.9 347.7 12.470 54.45 82.0 4.4
108.9 354.2 12.620 54.72 75.0 4.1
110.9 360.8 12.810 55.06 SS.0 5.2
112.9 367.4 12.950 §5.31 70.0 3.8
114.0 373.9 13.080 55.54 65.0 3.6

IS



LOCATIONs ROSEBURG AMS, OREGON 'PAGE &
235/ S5E- BDRAA :

HOLE NAME:  PNTO CRK

DATE MEASURED: 9/ S-/80

DEPTH DEPTH TEMPERATURE GEOTHERMAL BRADIENT

METERS FEET DEG C DEG F DEG C/KM DES Friee FT
116.0 380.5 13.390 56.10 155.0 8.5
i118.9 387.0 13.520 56.34 65.9 3.6
120.0 333.6 13.610 56.59 45.0 2.5
122.9 400.2 13.770 56.79 62.0 4.4
124.0 406.7 13.890 57.00 60.0 3.3
126.0 413.3 14.000 57.20 55.0 3.9
128.9 419.8 14.110 57.40 55.0 3.9
13¢.0 426.4 14.200 57.56 45.0 2.5
132.0 433.0 14.350 57.83 5.0 4.1
134.0 439.5 14.450 58.01 50.0 2.7
136.0 446.1 14.640 58.35 95.0 5.2
138.9 452.6 14,790 58.62 75.0 4.1
140.0 459.2 14.910 58.84 0.0 3.3
1 142.09 465.8 15,150 59.27 120.0 6.6
144.0 472.3 15.310 59.56 80.0 4.4
146.0 478.9 15. 490 59.88 90.0 4.9
148.0 485. 4 15.650 60.17 80.0 4.4
150.0 492.0 15.790 60.42 70.0 3.8
152.0 458.6 15.900 69.62 55.0 3.0

(o)}
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