
GLOl^l Yo 

STATE OF OREGON 
DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

1005 State Office Building 
Portland, Oregon -97201 

OPEN-FILE REPORT 0-80-3 

PRELIMINARY GEOLOGY AND 
GEOTHERMAL RESOURCE POTENTIAL 

OF THE 
WILLAMETTE PASS AREA, 

OREGON 

•vIBRARY 
OREGON DF,PAKTMSNT 0F_GE0L0GY 

AND-M-Il 
by 

D. E. Brown, 

G. D. McLean, 

N. M. Woller, and 

G. L. Black 

Under the direction of J, F. Riccio 

•ODUSTRIES 
infi9 STATIi'OSî ĈS BUILDING 
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INTRODUCTION 

The Willamette Pass area is located in the central 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) Contract 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. 



Figure 1: Map showing location of study areâ ; 



GEOLOGY 

Introduct ion 

The Willamette Pass area encompasses parts of both the Western Cascades and 

High Cascades geologic provinces (Figure 1) , The area is dominated in the 

western 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 

la tes t Ter t iary age and Pliocene lavas. High-angle normal fau l ts cut the area 

in numerous places, fo l lowing ch ie f l y north and northwest t rends; a major nor th

west-trending lineament, the Eugene-Denio lineament, crosses the area (Lawrence, 

1976), A l te ra t ion zones and local Miocene volcanic centers near these fau l ts 

and lineaments have obscured important re lat ionships in the Western Cascades 

province. I t was found during th is study that the geology and st ructure of the 

Willamette Pass area were general ly more complex to i n te rp re t than those of the 

Belknap-Foley area to the nor th. 

Table 1, Radiometric (K/Ar) ages for selected rocks of the Willamette Pass area 

Sample no,* Location Rock type Age (m-y.) St ra t igraphic un i t 

Tms 

Tms 

Tmv 

OM-5 

OM-520 

OM-49 

122°20'09" 
43^34'15" 

122°22'15" 
43°48'45" 

122°23'24" 
43 36'41" 

Dacite 

Rhyolite 

Basalt 

21,3+1,0 

17,3+0,7 

18,7+0,9 

*̂0M - analyzed for this report by University of Utah Research Institute (UURI), 
Stanley Evans and Duncan Foley, analysts. 



Volcanic st rat igraphy 

The geologic h is tory o f the Willamette Pass area resembles the h is tory of 

the Belknap-Foley area to a remarkable degree, Volcanism in both areas changed 

from s i l i c i c pyroc last ic a c t i v i t y in the Oligocene to eruption of greater quant i -

.ties of lavas of increasingly more mafic composition from Miocene to Quaternary 

times. One major di f ference between the eruptive h is tory of the two areas is 

the extrusion of sanidine-phyric r h y o l i t i c to dac i t i c lavas and tu f f s (un i t Tms, 

Plate I ) in the Willamette Pass area during the early Miocene, No potassic sanidine-

bearing units are known in the Belknap-Foley area, 

Daci t ic to rhyodaci t ic lahar ic t u f f s and ash-flow tu f f s ( e , g , , P-2 in Table 

2) and minor basa l t i c lavas erupted in the Oligocene over the en t i re Western Cascade 

region (un i t Tov, Plate 1) , No re l i ab le radiometric dates are avai lable fo r these 

t u f f s , but over ly ing lavas have been dated at 22+̂ 1 m,y,, near Lookout Point , north 

of the study area (unpublished K/Ar data by Universi ty of Utah Research I n s t i t u t e 

(UURI), Stanley Evans and Duncan Foley, analysts) . These eruptions were followed 

by a period of erosion that produced a steep topography which was f i l l e d in by 

repeated eruptions of lavas and subordinate tu f f s during the Miocene, A ^dist inct ive 

series of short flows and ash flows of sanidine-bearing r h y o l i t i c rocks l i es at 

the base of the Miocene section (un i t Tms, Plate I ) , These r h y o l i t i c rocks are not 

present north of the area and are over la in by a th ick stack of Miocene lavas of 

intermediate to mafic composition (un i t Tmv, Plate I ) . Numerous plug domes of 

units Tms and Tmv, including some d i o r i t i c int rusions (un i t Tmd, Plate I ) , mark old 

volcanic centers throughout the area. The Fal l Creek mining d i s t r i c t on .the 

northern margin o f the area has a high concentration of these in t rus ive bodies. 

Unit Tms has been dated at 21,3+1,0 m,y, and 18,7j:0,9 m,y,, whereas.a basal t ic 

lava of un i t Tm vias 17,3+0,7 m,y, o ld (Table 1 ; unpublished K/Ar data by UURI, 

Evans and Foley, analysts) . 



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- *Pii py 
nent 

SiO^ 

Ti02 

A1203 

Fe203 

FeO 

MnO 

MgO 

CaO 

Na20 

K2O 

' z% 
H20 

CÔ  

Tms 

69.20 

0,58 

14,70 

2,80 

1.30 

0,08 

0.62 

2.10 

4.90 

2.60 

0.09 

1.28 

0.14 

Tov 

71.00 

0.38 

14.80 

2.00 

0.49 

0.01 

0.49 

1.80 

3.80 

3.60 

0.04 

1.60 

<0.05 

Total 100.22 99,97 

*References: P - from Peck and others, 1964. 



Aside from some minor ep ic las t i c sediments, the- la te Miocene to Quaternary 

section is completely dominated by mafic lavas. Late Miocene to ear ly Pliocene 

quartz- and hypersthene-bearing dacites (un i t Tpd, Plate I ) are vo lumetr ica l ly 

subordinate to over ly ing Pliocene basal t ic to basa l t ic -andes i t ic lavas (un i t Tpv). 

These d i s t i n c t i v e Pliocene lavas generally have d i k t y t a x i t i c textures and pheno

crysts of r e l a t i v e l y fresh or moderately idd ings i t i zed o l i v i n e . Unit Tpv rocks 

are l i t h o l o g i c a l l y s imi la r to Pliocene-Pleistocene basal t ic flows of the Basalts 

of High Pra i r ie ( informal name), shown as un i t QTbh on Plate 1, The Basalts of 

High Pra i r ie are, however, obviously intracanyon in to the Pliocene lavas along 

the North Fork of the Middle Fork of the Willamette River (Plate 1) , The 

Pliocene and Pleistocene basal t ic lavas appear to thicken toward t he i r source 

in the High Cascades, to the east. 

Structural geology 

Mapped fau l t s in the Willamette Pass area are generally high-angle normal 

fau l ts wi th northwesterly trends, although east-west-, northeaster ly- and north-

trending fau l t s are also common l oca l l y ( e , g , , at Huckleberry Mountain and Squaw 

Butte, Plate I ) , These general izations also apply to the lineament map (Figure 2 ) ; 

a major N,55 W,-trending lineament appears on the lineament map fo l lowing Kitson 

Ridge and Lookout Point Reservoir (Figure 2) , This lineament, which has not , 

however, been proven to be a f a u l t (Plate I ) is the Eugene-Denio lineament, 

considered by Lawrence (1976) to possibly be the resu l t of r i g h t - l a t e r a l obl ique-

s l i p f a u l t i n g , Hydrothermal a l t e ra t i on is anamalously intense in Miocene and 

older rocks along the Eugene-Denio lineament, although such a l t e ra t i on is also 

present along other lineaments and mapped f a u l t s , as 'wel l . In any case, none of 

th is a l t e ra t i on af fects Pliocene capping lavas along the lineament. Only fau l ts 

trending nearly north-south to N.30°W, and rare east-west fau l t s appear to cut the 

Pliocene capping lavas ( e , g , , at Huckleberry Mountain, Plate I ) , I t may be that 
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fau l ts Subparallel to the Eugene-Denio lineament were act ive p r io r to north-south-

and east-west-trending fau l t s and p r io r to the Pliocene, 

North-south-trending fau l t s in the Willamette Pass may be oogenetic wi th 

s im i la r north-south-trending normal fau l t s in the Belknap-Foley Hot Springs area 

to the nor th. The Belknap-Foley area has two major north-south-trending f a u l t 

zones which appear to control the d i s t r i b u t i o n of hot spr ings. The most prominent 

f a u l t zone in the Belknap-Foley area is the western margin of the High Cascades 

graben (A l len , 1966), Delineation of the High Cascades graben in the Willamette 

Pass area i s , however, not possib le, because the study area does not qui te overlap 

what is probably the western topographic scarp of the graben. The topographic 

margin appears to be approximately at the east sides of Moolack and Waldo Mountains 

(Figure 2) . 

Relationship of s t ructure to the geothermal systems 

A l l of the thermal springs in the Willamette Pass area are in topographic 

lows w i th in the Oligocene volcanic sequence (Plate I ) , A l l of the thermal springs 

are also on or near major lineaments or mapped f a u l t s , Kitson Hot Springs is 

located on the Eugene-Denio lineament where east-west- and northeast-trending 

lineaments in te rsec t (Figure 2) , A major north-trending lineament passes by 

McCredie Hot Springs, and mapped fau l ts trending west-northwest and northeast 

in te rsec t at the Wall Creek warm springs (Plate I ) . 

I t may be that some degree of f racture permeabil i ty is essential fo r passage 

of geothermal water. The bedrock host f o r the hot springs in every case is 

r e l a t i v e l y highly a l tered Oligocene volcanic rock. The al tered rocks generally 

have low permeabi l i ty , as demonstrated by past experience wi th wel ls in the area. 

Enhancement of permeabi l i ty by pervasive f rac tu r ing may be necessary to create 

geothermal-aquifers in th is area. 



GEOPHYSICS 

Tv/o 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 topographic 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 Oligocene rocks. 

Site-specific interpretations of the aeromagnetic data for the study area are 

not obvious. However, regional interpretation by Couch (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 lineament (Lawrence, 1976), who have 

inferred a right-lateral motion using offsets of magnetic anomalies to the east. 

The depth to Curie point isotherm ('̂ 600°C) is also estimated to be greater 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) is 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 

location of local thermal springs and wells, Pitts (1979) and Couch (1980) 

interpret this anomaly 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 geothermal-gradiient 

hoTes were sampled and their waters analyzed. Together with published analyses 

(Maniner and others, 1974; Mariner and. others, 1980), a total of eighteen analyses, 

were available for evaluation (Table. 3). The analyses were then used; to calculate, 

minimum reservoir tempera-tures (Table 4), using standard formulae for geothermo

metry which are included, together with references, as Appendix A, Preliminary 

evaluation of available data indicates that the thermal waters can be best described, 

as a neutral to mildly alkaline,, saline, carbonate water generally diagnostic of 

a.hot-water-dominated system at depth. Calculated reservoir temperatures indicate 

subsurface temperatures- are in the moderate range (80-120 C), 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, calcium, ammonia, and choloride. No 

explanation is apparent from preliminary examination of the analyses; however,, 

this increase 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 for the rela.tively high abundance of salt springs and "soda" springs 

found in the southern Cascades. Any further geochemical modeling is dependent 

on the collection and analysis;, including gas and. isotopic studies., of samples from 

more springs and wells. 

14 



Table 3. Spring and well chemistry of the Willamette Pass area. All 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 

Date sampled 

Temp. (°C) 

pH 

Conductance 
ymhos/cm 

Alkalinity 
X, as mg/1 HCO-
x" as mg/1 CaCO^ 

Hardness 
as mg/1 CaCO-

Total dissolved 
solids 

Si02 

Na 

K 

Ca . . 

Mg 

Cl 

As 

B 

Li 

F 

Fe (total) 

Al 

HCO3 

PO4 

SO4 

NO3 

NH-

21S/4E/36BC 

'74 

73.0 

7,3 

6730 

' \ 

nt 

nt 

79 

1000 

22.0 

460 

0.9 

2200 

nt 

18.0 

1,40 

2.70 

0,02 

0.01 

nt 

0.61 

240 

nt 

0.26 

21S/4E/36BC 

10/76 

71.0 

7.4 

6770 

l̂ c 

1380 

4420 

65 

910 

28.0 

500 

0.9 

2232 

0.08 

17.8 

1,98 

2.68 

0.1 

tr 

20 

o.n 

185 

tr 

0.21 

21S/4E/36BC 

10/76 

66.0 

7.4 

6800 

^̂ c 

1364 

4584 

71.8 

915 

27.6 

495 

1.1 

2308 

0.07 

19.5 

2.0 

2.86 

0.1 

tr 

20 

0,22 

218 

tr 

0.14 

21S/4E/36BC 

8/80 

62.0 

7,2 

6750 

. ^^c 

nt 

4200 

78.4 

885 

21.8 

456 

2.42 

2030 

0.11 

9.91 

1.48 

2.3 

0.43 

0.47 

nt 

nt 

271 

nt 

nt 

20S/4E/26BC 

3/76 

41.0 

7,2 

2340 

34, 

nt 

1461 

63 

315 

11.0 

130 

1.0 

602 

0.07 

6.6 

0.57 

4.1 

0.05 

tr 

nt 

0.16 

108 

nt 

0.1 
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Table 3. Spring and well chemistry of the WiTlamette Pass area--Continuecl , 
All measurements are in mg/1, except for pH or as indicated, nt = not tested; 
tr = trace. 

Wall Creek 
Springs 

Kitson 
Springs 

Kitson 
Springs 

Kitson 
Springs 

Kitson 
Brine well 

Location 

Date sampled 

Temp, (°C). 

pH 

Conductance 
ymhos/cm 

Alkal inity 
X, as mg/1 HCO., 
x" as mg/1 CaCO^ 

Hardness 
as mg/1 CaCO-

Total dissolved 
solids 

SiOg 

Na 

K 

Ca 

Mg 

Cl 

As 

B 

Li 

F 

Fe (total) 

Al 

HCO3 

PO3 

SO4 

NO3 

NHo 

20S/4E/26BC 22S/4E/6Add 22S/4E/6Add 22S/4E/6Add 22S/4E/6Add 

8/80 

40.0 

7.6 

2288 

35_ 

nt 

1500 

73,2 

3/58 

44.4 

7.4 

10500 

nt 

nt 

6340 

47 

5/78 

43.0 

7.3 

10100 

24u 

nt 

nt 

45 

8/79 

44.0 

6.8 

10500 

18_ 

1900 

5930 

47 

299 

8.5 

114 

0.53 

600 

0.07 

nt 

0.43 

4.0 

0.32 

0.52 

nt 

nt 

160 

0.02 

nt 

1450 

28 

726 

5.7 

3420 

nt 

25 

1,8 

2.8 

0.01 

0.27 

27 

0.54 

197 

2.7 

nt 

1500 

26 

710 

1.6 

3450 

nt 

22 

2;0 

2.4 

0.04 

tr 

nt̂  

nt: 

210.0 

nt. 

nt 

1450 

28 

726 

5.7 

3420 

0.26 

25 

2,02 

2.6 

2.0 

0.14 

27 

nt 

197 

nt 

nt 

'78 

nt 

6.8 

10000 

nt 

1900 

5000 ' 

nt 

nt 

nt 

nt 

nt 

nt 

0.26 

nt 

nt 

nt 

2.0 

nt' 

nt 

nt 

nt 

nt 

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

Location 

Date sampled 

Temp. (°C) 

pH 

Conductance 
ymhos/cm 

Alkalinity 
X, as mg/1 HCO 
x" as mg/1 CaCO^ 

Hardness 
as mg/1 CaC03 

Total dissolved 
solids 

SiO^ 

Na 

K 

Ca 

Mg 

Cl 

As 

B 

Li 

F 

Fe (total) 

Al 

HCO3 

% 

' % 

NO3 

NH.5 

Kitson 
Brine well 

22S/4E/6Add 

8/80 

30.0 

8,75 

10300 

nt 

1165 

6214 

13(?) 

1573 

10 

848 

2 

3423 

<0,625 

20,3 

2,05 

2,0 

<0,025 

<0,625 

nt 

nt 

193 

nt 

1.2 

Salt 
Spring 

. 21S/3E/17Cd 

6/79 

18.0 

7.4 

8800 

365^ 

1433 

5300 

29 

1250 

45.8 

490 

51 

2800 

0.01 

10.5 

0.93 

3.7 

21.7 

0.26 

nt 

nt 

82.9 

nt 

3.46 

Hills Creek 
Drill hole 
90 ft-410 ft 

21S/3E/26Caa 

8/80 

14.5 

8,75 

nt 

nt 

154 

424 

21 

39 

<2,50 

28 

9 

105 

<0,625 

0,3 

<0,050 

0,4 

<0.025 

<0,625 

nt 

nt 

145 

nt 

0.1 

Oakridge #1 
Drill hole 
670 ft 

21S/3E/17Daa 

8/80 

22.1 

7,45 

8500 

nt 

1477 

5028 

3(?) 

1344 

24 

466 

40 

2676 

<0,625 

6,9 

<0,050 

<0,1 

<0,025 

<0,625 

nt 

nt 

170 

nt 

0.8 

17 



Table 3, Spring and well chemistry of the Willamette Pass area--Continued!v • 
A l l measurements are in mg/1, except fo r pH or as ind icated, nt - not tested'; 
t r = t race. 

Location 

Date sampled 

Temp, (°C) 

pH 

Conductance 
ymhos/cm 

Alkalinity 
X^ as mg/1 HCO3 

X^ as mg/1 CaCO^ 

Hardness 
as mg/1.CaC03 

Total dissolved, 
solids 

Black Creek 
Drill Hole 

21S/5E/16Acd 

6/10/80 

8,47 

7,58 

89,5 

nt 

42,8 

86 

Christy Creek 
Drill Hole 

19S/4E/29Ccb 

7/1/80 

16,89 

7.23 

106 

nt 

34,2 

116 

Wal1 Creek : . 
Drill Hole 

20S/4E/27Ddd 

6/3/80 

18,94 

8,27 

17200 

nt 

68,4 

966 

Brock Creek 
Drill Hole 

T9S/5E/27BCC 

6/5/80 

16,23 

8,61 

. 250 

nt 

17,1 

88 

SiO, 25^ 2V 23^ 22^ 

Na 

K 

Ca 

Mg 
Cl 

As 

B 

Li 

F 

Fe (total) 

Al 
HCO3 

PO4 

SO4. 

NO3 

NH.,. 

6 

<2,50 

10 

4 

15,2 

<0,625 

<0.125 

<0,050 

<0,1 

0,99 

0,7 

nt 

nt 

<2 

nt 

nt 

11 
<2,50 

7 

3 

7,58 

<0,625 

<0.125 

<0,050 

0,1 

0,34 

<Q,625 

nt 

nt 

4 

n t , 

0.4 

335 
<2.50 

26 

<0.500 

579.0 

<0.625 

6.0 

<0.050 

3,5 

0,04 

. <0,625 

nt 

nt 

83 

nt 

0,2 

4 
<2,50 

8 

3 

15,2 

<0,625 

<0,125 

<0,050 

<0,1 

0,14 

<0,625 

nt 

nt 

<2 

nt 

0,3 

*Results may r e f l e c t a loss of Si02 
f i l t . e r i nn nf s a mole. 

due to sampling technique and. delayed, 
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50 

43 

50 

44 

#1 

50 

73 

#1 

50 

71 

76 

66 

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 

Flow rate 66 
liters/min. 

Measured 44,4 
temperature 

°C 

Na:K 82 77 81 88 104 103 

°C 

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

°C 

Na:K:Ca 83 81 83 81 86 86 
4/3 B 

°C 

Na:K:Ca NC 71 NC 74 84 NC 
Mg corrected 

°C 

Si02 99 97 99 124 115 113 

conductive 

°C 

Si02 100 98 99 122 114 112 

adiabatic 

°C 

Si02 69 67 69 96 86 84 

chalcedony 

°C 

Si02 -16 -18 -16 6 -3 1 

oJDal 
0^ 

^Methodology for calculat ions presented in Appendix A, NC = not calculated. 
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Table 4, Geothermetric ca lcu la t ions* of minimum reservoir temperatures fo r 
selected thermal waters of the Willamette Pass area - - Continued 

McCredie Wall Sal t Black Christy Wall Brock 
Springs #2 Creek Spring Creek D r i l l Creek Creek 

Springs D r i l l Hole D r i l l D r i l l 
Hole Hole Hole 

11 2 13 pumped pumped pumped 

41 18 8,5 16,89 18,94 8,61 

110 66 NC NC NC NC 

125 138 NC NC NC NC 

73 108 NC NC NC NC 

NC 105 NC NC NC NC 

120 78 72 (?) 65 (?) 69 (?.] 67 (?) 

118 82 77 (?) 71 (?) 74 (?) 72 (?) 

92 46 40 (?) 33 (?) 37 (?) 35 (?) 

Flow rate 
liter/min. 

Measured 
temperature 

°C 

Na:K 

°C 

Na:K:Ca 
1/3 B 

°C 

Na:K:Ca 
4/3 B 

°C 

Na:K:Ca 
Mg corrected 

°C 

Si02 

conductive 

°C 

Si02 

adiabatic 

°C 

Si02 

chalcedony 

°C 

Si02 

opal 
0^ 

50 

62 

104 

126 

87 

NC 

124 

122 

95 

25 •5 -17 -39 (?) -45 (?) -42 (?) -43 (?) 

*Methodology for calculations presented in Appendix A, NC = not calculated, 
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GEOTHERMAL-GRADIENT AND HEAT-FLOW DATA* 

The temperature-gradient and heat-f low resul ts fo r the Willamette Pass area 

are shown in Table 5, Included in the table are the township/range-section and 

la t i t ude and longitude locat ion of each hole fo r which temperature data are 

avai lab le . In add i t i on , the hole name, date of logging used, and co l l a r elevat ion 

are included for each hole. The bottom hole temperature, maximum depth, corrected 

temperature gradient , and, where ava i lab le , corrected heat flow are pr inted in 

blue on Plate I , These values are also l i s t e d in the tab le , as are the depth 

in te rva l and average thermal conduct iv i ty used fo r ca lcu la t ion of the gradient 

and heat f low. The values are given in SI un i t s . To transform un i t s , the 

- f l 9 - 7 

• fo l lowing conversion factors were used: 1 x 10 cal/cm sec (HFU) = 41,84 mWm , 

1 X 10"-^ cal/cm sec°C (TCU) = 0,4184 W m " \ " \ and l°C/km = 1 mKm"̂  = 18,2 °F/100 

f t . Corrected gradient and corrected heat f low are values for which the topographic 

ef fects have been removed. These are s i gn i f i can t f o r many of the s i tes studied. 

The holes are ranked in terms of the qua l i t y of the gradient or heat-f low 

informat ion: high qua l i t y (A) , good qua l i t y (B) , marginal qua l i t y (C), data wi th 

some problems (D), and data for which no useful temperature gradient or heat f low 

can be estimated (X), A l l thermal-conduct iv i ty measurements were made on cut t ing 

samples. Most of the holes shown on the table were d r i l l e d spec i f i ca l l y fo r heat

flow studies, and so the data qua l i t y is r e l a t i v e l y high. In general, holes d r i l l e d 

in the Western Cascade rocks give l inear gradients below near-surface ef fects that 

may vary in depth from 20 to 100 m. Holes 50-150 m deep in High Cascade rocks, 

' such as 21S/5E-16Acd, are often isothermal because of l a te ra l f low of water in the 

porous young volcanic rocks. 

''By D, D, Blackwel l , Southern Methodist Un ivers i ty , Dal las, Texas, 
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Table 5. Geothermal-gradient data, Willamette Pass area, Oregon 

Bottom Depth Uncorr. Corr. Corr. 
Twn/Rng- . N Lat. W Long Hole # Collar Temp. Interval Avg. TC # Gradient Gradient HF Q 
Section Deg.Min. Deg.Min. Date Elev. (°C) (m) Wm~-̂ K~-̂  TC °C/km . °C/km . mWm"^ HF 

195/ 6E-
8 ^ 

19S/ 5E-
27BCC 

195/ 4E-
29CCB 

195/' 6E-
25DGD 

205/ 3E-
26DI=I 

205/ 4E-
27DDD 

205/ 3E-
2SCD 

215/ 3E-
10fiD 

215/ 5E-
ISflCD 

215/ 3E-
17Dfi 

215/ 4E-
28PtD 

215/ 3E-
35B1 

215/ 3E-
35B3 

43-56.98 122- 1,QS ELK GiW 977 
7/ 9/W 

ie<S3 

43-53.31 122-12.61 BRCK CRK 987 16.23 
7/31/80 

43-53.00 122-16.47 CHR5 CRK 579 16.89 
7/31/80 

43-52i95 122- 4.11 N FORK 951 18.88 
7/31/80 

43-48.01 122-24,95 CS-WW 719 12.85 
9/28/76 

43-47,94 122-18.83 WflLL CRK 582 17.80 
7/11/80 

43-47.88 122-25.18 flE-WW 707 11.88 
8/19/76 

43-45.64 122-25;93 FG-WW 548 13.20 
9/28/76 

43-44,85 122-14.60 BLGK GRK 829 7.97 
8/ 1/80 

43-44.80 122-28,25 OflKR GW6 17,71 
2/21/79 

43-43,15 122-19.97 GR-MCHSE 533 20,98 
9/29/76 

43-42.50 122-25.50 DH-Z-5 413 11.02 
11/25/75 

43-42.50 122-25.50-DH-Z-2 459 10.45 
11/25/75 

4«.9 
1:^.0 

135.0 
154.0 

70.0 
154.0 

30.0 
154.0 

45,0 
70,0 

70.0 
140.0 

30.0 
135.0 

10.0 
80.0 

80.0 
125.0 

25.0 
100.0 

45.0 
104.0 

70.0 
125.0 

10.0 
150,0 

20.0 
27.5 

60.0 
-79,0 

i.SS 
.04 

1.75 
.09 

1.75 
.09 

1.35 
.05 

( 1.59) 

C 1,17) 

1.13 
.13 

( 1.59) 

( 1.17) 

( 1.17) 

1.67 

10 

3 

4 

4 

7 

13 

43.2 
1.0 

65.8 
.4 

64.0 
1.1 

78.4 
5.1 

25.3 
1.8 

39.0 
.5 

72.6 
.9 

25.8 
.5 

36.5 
.8 

36.5 
.5 

6.2 
,6 

47.7 
2.9 

82,3 
,4 

52.3 
1.5 

• 5 : 8 • • • ' 

• - . 3 . 

33.3 

65.6 

52.3 

67.5 

25.1 

38.8 

60.5 

25.6 

36.3 

35.6 

60.0 

41 

115 

92 

91 

40 

46 

69 

41 

43 

42 

101 

B 

B 

B 

B 

B 

B 

B 

B 

B 

X 

C 

B 

X 

X 



Table 5, Geothermal-gradient data, Willamette Pass area, Oreqon--Continued 

Twn/Rng-
Section 

215/ 3E-
3SB2 

225/ 3E-
10DDC 

225/ 5E-
26BC 

235/ 5E-
8Dflfl 

N Lat. W Long Hole # Collar 
Deg.Min. Deg.Min. Date Elev, 

43-42.50 122-^.50 DH-2-a 459 
11/25/75 

43-40.26 122-27.04 PCCPG-WW 490 
6/28/78 

43-38.19 122-11,31 CR-MCHSW 975 
9/29/76 

43-35.48 122-14.02 PNTO CRK 1219 
8/ 1/80 

Bottom Depth 
Temp. Interval Avg, TC 
(°C) (m) Wm~^K~^ 

10.33 

13.98 

15.32 

16.07 

55.0 
63.0 

20.0 
90,0 

30.0 
150.0 

40,0 
154.0 

1,33 

1.97 
.06 

1,52 
,04 

13 

Uncorr. 
Gradient 
°C/km . 

12.7 
1.1 

39.0 
.6 

54.0 
.4 

83.3 
3,3 

Corr. 
Gradient 
°C/km 

40.0 

51.8 

66.1 

Corr. 
HF 
mWm~ 

53 

102 

101 

Q 
HF 

X 

B 

B 

B 

ro 
CO 



The data f a l l in to two groups: those east of the High Cascade-Western Cascade 

thermal boundary and those west of the boundary. West of the boundary, heat-f low 

-2 values general ly are below 55 mWm , whi le east of the boundary they are generally 

-2 
above 100 mWm (Blackwell and others, 1978), Typical gradients in the two areas 

are 25-35 C/km and 60-70 C/km, respect ive ly . 
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CONCLUSIONS AND RECOMMENDATIONS 

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

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

however, exhibit characteristics which appear to be favorable for geothermal 

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

Creek shear zone, and the North Fork shear zone — a geophysical and geological 

lineament found at the northern boundary of the map. All of these areas show 

intense faulting and hydrothermal alteration, geophysical anomalies, and, in the 

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

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

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

exploitation, owing to their proximity to the city of Oakridge, Detailed study of 

these springs is recommended 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 anomaly studies 

along fault zones -- to further refine the gravity anomalies found during 

previous regional studies and to tie anomalies 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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5, A program of ten to f i f t e e n 500- f t gradient /s t rat igraphy holes, placed 

at s t ra teg ic locat ions - - to complete the evaluation of the Willamette 

Pass geothermal model, wi th emphasis to be on deta i led heat-f low 

modeling of thermal springs nearest to the c i t y of Oakridge, 

6, Six to e ight 2,000- f t gradient /s t rat igraphy holes - - to evaluate 

thermal anomalies and d i r ec t l y tes t geothermal aquifers indicated by 

r e s i s t i v i t y traverses and the shallow heat-f low study, w i th emphasis 

to be on areas nearest the c i t y of Oakridge, 
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APPENDIX A 

Formulas used in calculat ions 

Na:K ( rev ised) : „ "1217 0-7̂  -.c fpournier 1979) 
t °C = log (Na/K) + 1.483 ^^-^' '^ Uou rmer , l y / y ; 

Na:K:Ca: „ 1647 
t °C = 2 24 + F (T) " '̂'̂ •''̂  (Fournier and Truesdell. 1973), 

where F (T) = log (Na/K) + [ B log (»^/Na) ], 

B = 1/3 if t> 100°C, and 4/3 if t <100°C, 

t C = calculated reservoir temperature, 

and concentrations are expressed in molality. 

Magnesium correction ratio: 

(milliequivalents Mg) X 100 

R = (milliequivalents Mg) + (milliequivalents Ca) + (milliequivalents K) 

If R <5 or >50, no calculation was made. For R between 5-50, 

At^g = 10.66-(4.7415) (R) + [(325,87) (log R)^] - [(1,032 X 10^) (log R)^/T] -

[(1.968 X 10^) (log R)^/T^] + [(1.605 X 10^) (log R)^/T^], 

where R = magnesium correct ion r a t i o expressed in equivalents, 

At^- = the temperature correct ion 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 At., can be obtained by using the graph compiled by Fournier and Potter (1979). 

SiOp temperature calculat ions (Fournier and Rowe, 1966): 

13nQ 
Si02 (conductive), ^0^ __ 5.19 , ^^g (si02) " 273-15 

Si02 (ad iabat ic ) , ^0^ __ 5,75 f^ log (SiOg) " ^^^"^^ 

SiOp (chalcedony), 1032 ^..^ ,(. 
t°C = 4.69 + log (Si02) " ^^-^' '^ 

Si Op (opal ) , 731 ^^^ , . 
t "c = 4.52.+ l ogTs iOp " " ^^•^• '^ ' 

where Si02 is expressed in mg/1. 
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METERS 

15.0 
17.0 
19.0 
21.0 
23.0 
25.0 
27.0 
29.0 
31.0 
33.0 
35.0 
37.0 
39.0 
41.0 
43.0 
45.0 
47.0 
49.0 
51.0 
53.0 
55.0 
57.0 
S9.0 
61.0 
63.0 
65.0 
67.0 
69.0 
71.0 
73.0 
75.0 
77.0 
79.0 
81.0 
83.0 
85.0 
87.0 
89.0 
91.0 
93.0 
95.0 

FKKT 

49.2 
55.8 
62.3 
68.9 
75.4 
82.0 
88.6 
95.1 
101.7 
108.2 
114.8 
121.4 
127.9 
134.5 
141,0 
147.6 
154.2 
160.7 
167.3 
173.8 
180.4 
187.0 
193,5 
200.1 
206.6 
213.2 
219.8 
226.3 
232.9 
239.4 
246.0 
252,6 
259.1 
265.7 
272.2 
278.8 
28b. 4 
291.9 
298.5 
305.0 
311.6 

LOCflTION" HDSEBURG flMS, OREGON 
193/ 4E-29CCB 

HOLE NAME» CHRS CRK 
DATE MEflSURED: 9/17/80 

TEMPERflTURE GEOTHEÎ flL GRflDIENT 
DEG C DEG F DEG C/KM DEG F/100 FT 

8.860 47.95 0.0 0.0 
8.920 48.06 30.0 1.6 
8.950 48.11 15.0 0.8 
9.030 48.25 40.0 2 .2 
9.100 48.38 35.0 1.9 
9.160 48.49 30.0 1.6 
9.300 48.74 70.0 3 .8 
9.520 49.14 110.0 6 .0 -
9.670 49.41 75.0 4 .1 
9.870 49.77 100.0 5.5 ^ 
9.930 49.87 30.0 1.6 ^ 
9.940 49.89 5.0 0 .3 o 
9.990 49.98 25.0 1.4 ^ 

10,020 50.04 15.0 0 .8 n> 
10.050 50.09 15,0 0.8 3 
10.080 S0.14 15.0 0 .8 w 3=. 
10.120 50.22 20.0 1.1 7 IS 
10.180 50.32 30,0 1.6 ub S 
10.400 50.72 110.0 6.0 J 

Q. 10.780 51.40 190.0 10.4 
^ 55.0 180.4 10.930 51.67 75.0 4.1 10.980 51.76 25,0 1.4 5 

11.030 51.85 25.0 1.4 
11.050 51.89 10.0 0.5 „ 
11.070 51.93 10.0 0.5 & 
11.080 51.94 5.0 0.3 c+ 
11.150 52,07 35.0 1.9 '̂  
11.390 52.50 120.0 6.6 
11.560 52,81 85,0 4.7 
11.710 53.08 75.0 4.1 
11.840 53.31 65.0 3.6 
11.960 53.53 60.0 3.3 
12.070 53.73 55.0 3.0 
12.210 53.98 70.0 3.8 
12.330 54.19 60.0 3.3 
12.450 54.41 60.0 3.3 
12.580 54.64 65.0 3.6 
12.700 54.86 60.0 3.3 
12.830 55.09 65.0 3.6 
12.930 K.27 50,0 2.7 
13.060 55.51 65.0 - 3.6 

3 CO 



00 
CTl 

LOCflTION" ROSEBURG flMS, OREGON 
195/ 4E-29CCB 

HOLE NflME" CHRS CRK 
DflTE MEASURED" 9/17/80 

PflGE 2 

DEPTH 
METERS 

97.0 
99.0 
101.0 
103.0 ^ 
105.0 
107,0 
109.0 
111.0 
113.0 
115.0 
117.0 
119.0 
121.0 
123.0 
125.0 
127.0 
129.0 
131.0 
133.0 
135.0 
137.0 
139.0 
141.0 
143.0 
145.0 
147.0 
149.0 
151.0 
153.0 

DEPTH . 
FEET 

318.2 
324.7 
331.3 
337.8 
344.4 
351.0 
357.5 
364.1 
370.6 
377.2 
383,8 
390.3 
396.9 
403.4 
410.0 
416.6 
423.1 
429.7 
436.2 
442.8 
449.4 
455.9 
462.5 
469.0 
475.6 
482.2 
488.7 
495.3 
501.8 

TEMPERflTURE 
DEG C 

13.190 
13.320 
13.440 
13.580 
13.690 
13.820 
13.980 
14.110 
14.250 
14.390 
14.520 
14.650 
14.780 
14.930 
15.040 
15.180 
15,310 
15,430 
15.570 
15.730 
15.860 
15.980 
.16.100 
16.210 
16.320 
16.430 
16.540 
16.660 
16.760 

DEG F 

55.74 
55.98 
56.19 
56.44 
56.64 
5 D • Q D 

57.16 
57.40 
57.65 
57.90 
58.14 
58.37 
58.60 
58.87 
59.07 
59.32 
59.56 
59.77 
60.03 
60.31 
60.55 
60.76 
60.98 
61.18 
61.38 
61.57 
61.77 
61.99 
62.17 

GEOTHERMflL GRF 
DEG C/KM DEG 

65.0 
65.0 
60.0 
70.0 
55.0 
65.0 
80.0 
65.0 
70.0 
70.0 
65.0 
65.0 
65.0 
75.0 
55.0 
70.0 
65.0 
60.0 
70.0 
80.0 
65.0 
60.0 
60.0 
55.0 
55.0 
55.0 
55.0 
60.0 
50.0 

IDIEN" 
F/10< 

3.6 
3.6 
3.3 
3.8 
3.0 
3.6 
4.4 
3.6 
3.8 
3.8 
3.6 
3.6 
3.6 
4.1 
3.0 
3.8 
3.6 
3.3 
3.8 
4.4 
3.6 
3,3 
3.3 
3.0 
3.0 
3.0 
3.0 
3.3 
2.7 



0 
8 

cc 
LU 

50 

UJ 
2 : 

Q-
UJ 
Q 100 

150 

10 

TEMPERflTURE. DEG 
12 14 16 

Q 

CHRS CRK 
Q 195/ 4E-29CCB 

9/17/80 

Q 

Q 
Q. 

Q. 

B, 

^ . 

Q 
Q. 
Q 

°a. 

B. 

C3_ 
Q 
t3_ 
13 
Q. 

Q 
B. 

B. 

\ 
B. 

U L 

18 



CO 

00 

DEPTH 
METEKS 

30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 
72.0 
74.0 
76.0 
78.0 
80.0 
82.0 
84.0 
86.0 
88.0 
90.0 
92.0 
94.0 
96.0 
98.0 
100.0 
102.0 
104.0 
106.0 
108.0 
110.0 

LOCATION" RUSEHURG AMS, OREGOh 

HOLE 
DATE 

DEPTH 
FEET 

98.4 
105.0 
111.5 
118.1 
124.6 
131.2 
137.8 
144.3 
150.9 
157.4 
164.0 
170.6 
177.1 
183.7 
190.2 
196.8 
203.4 
209.9 
216.5 
2ef3.0 
229.6 
236.2 
242.7 
249,3 
255,8 
262.4 
269.0 
275.5 
282.1 
^88,6 
295,2 
301,8 
308,3 
314.9 
321.4 
328.0 
334.6 
341.1 
347.7 
354.2 
360.8 

19S/ 5E-27BCC 
NAME" BRCK CRK 
MEASURED" 9/17/80 

TEMPERATURE 
DEG C 

11.110 
9,600 
9.650 
9.680 
9.700 
9.710 
9.710 
9.740 
9.820 
9.850 
9.950 
9.980 
10.020 
10.040 
10.060 
10.130 
10.230 
10.310 
10.310 
10.430 
10.450 
10.530 
10.640 
10.800 
11.290 
11.580 
11.610 
11.630 
11.640 
11.640 
11.700 
11.720 
11.740 
11.760 
11.790 
11.860 
11.910 
11.970 
11.990 
11.970 
12.010 

DEG F 

52.00 
49.28 
49.37 
49.42 
49.46 
49.48 
49.48 
49,53 
49.68 
49.73 
49,91 
49.96 
50.04 
50.07 
50.11 
50,23 
50.41 
50.56 
50.56 
50.77 
50.81 
50.95 
51.15 
51.44 
52,32 
52.84 
52.90 
52.93 
52.95 
52.95 
53,06 
53.10 
53.13 
53.17 
53.22 
53.35 
53.44 
53.55 
53.58 
53.55 
53.62 

1 

GEOTHERMAL GRf 
DEG C/KM DEG 

0.0 
-755,0 
25.0 
15.0 
10.0 
5.0 
0.0 
15.0 
40.0 
15.0 
50.0 
15.0 
20.0 
10.0 
10,0 
35.0 
50.0 
40.0 
0.0 
60.0 
10.0 
40.0 
55.0 
80.0 
245.0 
145.0 
15.0 
10.0 
5.0 
0.0 
30.0 
10.0 
10.0 
10.0 
15.0 
35.0 
25.0 
30.0 
10.0 

-10.0 
20.0 

ÎDIEN' 
F/10( 

0.0 
-41.4 
1.4 
0.8 
0.5 
0.3 
0.0 
0.8 
2.2 
0.8 
2.7 
0.8 
1.1 
0.5 
0.5 
1.9 
2.7 
2.2 
0.0 
3.3 
0.5 
2.2 
3.0 
4.4 

13.4 
8.0 
0.8 
•0.5 
0.3 
0.0 
1.6 
0.5 
0.5 
0.5 
0.8 
1.9 
1.4 
1.6 
0.5 

-0.5 
1.1 



LOCATION" ROSEBURG AMS, OREGON PAGE 2 
195/ 5E-27BCC 

HOLE NAME" BRCK CRK 
DATE MEASURED" 9/17/80 

oo 

DEPTH 
METERS 

112.0 
114.0 
116.0 
118.0 
120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134,0 
136.0 
138.0 
140.0 
142,0 
144.0 
146.0 
148.0 
150.0 
152.0 

DEPTH 
h'EET 

367.4 
373.9 
380.5 
387.0 
393.6 
400.2 
406.7 
413.3 
419.8 
426.4 
433.0 
439.5 
446.1 
452.6 
459.2 
465.8 
472.3 
478.9 
485.4 
492.0 
498.6 

TEMPERATURE 
DEG C 

12.070 
12.100 
12.120 
12.400 
12.870 
13.310 
13.640 
13.920 
14.210 
14.430 
14.620 
14.800 
14.940 
15.070 
15.200 
15.360 
15.460 
15.550 
15.740 
15.940 
16.060 

DEG F 

53.73 
53.78 
53.82 
54.32 
55.17 
55.96 
56.55 
57.06 
57.58 
57.97 
58.32 
58.64 
58.89 
59.13 
59.36 
59.65 
59.83 
59.99 
60.33 
60.69 
60.91 

GEOTHERMAL 
DEG C/KM 

30,0 
15.0 
10.0 
140.0 
235,0 
220.0 
165.0 
140.0 
145.0 
110.0 
95.0 
90.0 
70.0 
65.0 
65.0 
80,0 
50.0 
45.0 
95,0 
100.0 
60.0 

, GRADIENT 
DEG F/10< 

1.6 
0.8 
0.5 
7.7 
12.9 
12.1 
9.1 
7.7 
8.0 
6.0 
5.2 
4.9 
3.8 
3.6 
3.6 
4.4 
2.7 
2.5 
5.2 
5.5 
3.3 
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DKPTH 
METERS 

36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54,0 
56.0 
58.0 
60.0 
62.0 
64.0 
€6 .0 
68.0 
70.0 
72.0 
74.0 
76.0 
78.0 
80.0 
82.0 
84.0 
86.0 
88.0 
90.0 
92.0 
94.0 
96.0 
98.0 

100.0 
102.0 
104.0 
106.0 
108.0 
110.0 
112.0 
114.0 
116.0 

DEFI'H 
KEET 

1 1 8 , 1 
124,6 
131.2 
137.8 
144.3 
150.9 
157.4 
164.0 
170.6 
177.1 
183.7 
190.2 
196.8 
203.4 
209.9 
216.5 
223.0 
229.6 
P36.2 
242.7 
249.3 
2bb.8 
262.4 
269.0 
275.5 
2B2.1 
288.6 
2bb.2 
301.8 
308.3 
314.9 
321,4 
328.0 
334.6 
341.1 
347.7 
354.2 
360.8 
367.4 
373.9 
380.5 

LOCATION" ROSEBURG AMS, OREGON 
19S/ 6E-25DCD 

HOLE NAME" N FORK 
DATE MEASURED" 9/17/80 

TEMPERATURE GEOTHERMAL GRADIENT 
DEG C DEG F DEG C/KM DEG F/100 FT 

10.300 50.54 0.0 0.0 
10.040 50.07 -130.0 -7.1 
10.210 50.38 85.0 4.7 
10.270 50.49 30.0 1.6 
10.380 50.68 55.0 3.0 
10.520 50.94 70,0 3.8 
10.630 51.13 55.0 3.0 
10.740 51.33 55.0 3.0 
10.840 51.51 50.0 2.7 
10.980 51.76 70.0 3.8 
11.150 52.07 85.0 4.7 
11.290 52.32 70.0 3.8 
11.440 52.59 75.0 4.1 
11.610 52.90 85.0 4.7 
11.760 53.17 75.0 4.1 
11.910 53.44 75.0 4.1 
12.060 53.71 75.0 4.1 
12.220 54.00 80.0 4.4 
12.350 54.23 65.0 3.6 
12.520 54.54 85.0 4.7 
12.660 54.79 70.0 3,8 
12.780 55.00 60.0 3.3 
12.880 55.18 50.0 2.7 
12.980 55.36 50.0 2.7 
13.090 55.56 55.0 3.0 
13.210 55.78 60.0 3.3 
13.310 55.96 50.0 2.7 
13.410 56.14 50.0 2.7 
13.500 56.30 45.0 2.5 
13.650 56.57 75.0 4.1 
13.740 56.73 45.0 2.5 
13.850 56.93 55.0 3.0 
14.000 57.20 75.0 4.1 
14.110 57.40 55.0 3.0 
14.270 57.69 80.0 4.4 
14.380 57.88 55.0 3.0 
14.540 58.17 80.0 4.4 
14.700 58.46 80,0 4.4 
14.8^ 58.68 60.0 3.3 
14.980 58.96 80.0 4.4 
15.150 59.27 85.0 4.7 



LOCATION" ROSERJRG A^S, OREGON PAGE 2 
19S/ 6E-2SDCD 

HOLE NAME" N FORK 
DATE MEASURED" 9/17/80 

DEPTH DEPTH TEMPERATURE GEOTHERMAL GRADIENT 
METERS FEET DEG C DEG F DEG G/KM DEG F/100 FT 

118.0 387.0 15.360 59.65 105.0 5.8 
120.0 393.6 15.550 59.99 95.0 5.2 
122.0 400.2 15.790 60.42 120.0 6.6 
124.0 406.7 15.980 60.76 95.0 5.2 
126.0 413.3 16.190 61.14 105.0 5.8 
128;0 419.8 16.350 61.43 80.0 4.4 
130.0 426.4 16.520 61.74 85.0 4.7 
132.0 433.0 16.700 62.06 90.0 4.9 
134.0 439.5 16.893 62.38 90.0 4.9 
136.0 446.1 17.050 62.69 85.0 4.7 
138.0 .452.6 17.220 63.00 85.0 4.7 
140.0 459.2 17.410 63.34 95.0 5.2 
142.0 465.8 17.600 63.68 95.0 5.2 
144.0 472.3 17.750 63.95 75.0 4.1 
146.0 478.9 17.910 64,24 80.0 4.4 
148.0 485.4 18.070 64.53 80.0 4.4 
150.0 492.0 18.190 64.74 60.0 3.3 
152.0 498.6 18.510 65.32 160.0 8.8 
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LOCPTlLiM! RDSEBL!RG HMSJ OPEGON 
•20S'" 3 E - ? 6 D H 

HOLE MUMBER: CS-l-li..! 
DfHlE flEi^SURFD! 3.--dB---7S " 

* » 
J i 

DEPTH 
riETERS 

2 0 . 0 
3 0 . 0 
4 0 . 0 
4 5 . 0 
5 0 0 

• 5 5 . 0 
H0 . 0 
5 5 . 0 
7 0 . 0 
75.6 
8 0 . 0 
8 5 . 0 
9 0 . 0 
5 5 . 0 

1 0 0 . 0 
! 0 5 . i"l 

iPb 1 1 5 . 0 
1 2 0 ' . 0 
1 2 5 . 0 
1 3 0 . 0 
1 3 5 . 0 
1 4 0 . 0 

DEPTH 
FEiET 

6 5 . 6 
9 8 . 4 

1 3 1 . 2 
1 4 7 . 6 
1 6 " . 0 
1 8 0 . 4 

- 1 9 6 . 8 
2 1 3 . 2 
2 2 8 . 6 
2 4 6 . 0 
2 6 2 . 4 
2 7 8 . 8 
c'3'.5. 2 
3 1 1 . 6 
32.-1. <Z 
3 4 ^ ! 4 
.JD'-;' . 'o 
3 7 7 , .2 
3'~i~i. 6 

. 4 1 0 . 0 
4,-rit;.. 4 
4 4 2 . 8 
4571. 2 

TEMPERftTURE 
DEG r: 

q . 0 2 0 

§ 
q 
q 
8 
9 
9 
'=i 

1 0 
1 0 
1 0 
1 0 
1 0 
10' 
1 i 
1 1 
1 1 . 

1. s: 
-L L .1 

•Lc 
1:5 
• 1 - - 1 

1 1 0 
4 0 0 
5 1 0 
5 7 0 • 
6 8 0 
8 1 0 
8 4 0 
0 8 0 
2 5 0 
43";? 
6 2 0 
8 0 0 
9£.0' 
l - 'O 
.Z.J.-Z'. 
~ "IO 

• j ' ' --y 

ZZZ 
1 3 0 
3''3k' 
.530 
R5'L"I 

DEG F 

4R . 3 4 
4 8 
•48 
4 9 
4 9 
4 8 
4 8 
4 9 
5 0 
5 0 
5 0 
5 1 
5 1 
b l 
5 2 
'Z7i 
--Z' 
C T " 

5 3 
; T T ; 

5 4 
5 4 
5 5 

4 0 
q 2 
1 2 
2 3 
4 2 
5 6 
8 9 
1 4 
4 5 
7 7 
1 2 
4 4 

"T; 

Z'E-
"--•p-

7 5 
1 3 
F,0 
?i4 
310 
f.f-
1 3 

GEOTHERMAL GRflDIEr-^T 
E'EG C.-'KM • DEG F..'-100 FT 

0 . 0 
3.e 

28 . O 
2 2 . 0 
12 .0 
2 2 . 0 
26 .0 
2 6 . 0 
2 8 . 0 
34 .0 
36. 0 
3 8 . 0 
36 .0 

' 1-1 

• 4 y . '•:. 
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1 
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î̂  

? 

-1-

? 

.p 

¥ 

¥ 

? 

+ 
•^ 

W 
• ^ z ¥ 

+ 
- 4 - -I 1 -̂ 4 H _i ^ 

I - J 

o 
U"! 

o 
T'-J 

L J LU CL- h 
45 

LUF—LLJ r i : CO 



i j i Z:D rr\ —I rn i:̂  
9l7 

:L.--rnrTuz-j 

(.Jl 

..j 4 - — _ ^ 1_ -H 

t n 

D 

- 4 — -I -H 

A ^ ' ^ 

rp ^ --
^ IT' & I 

4-

+ 
4-

4-
•7 + 

-I-

-\-
f-O 

COi— 
•-•^cn 

CO 
--•,Cu 
-..im 
- . . J 1 

1 — . 

C' I 

r:3 

A 
r j 

COCl 
---..i.n 

CO 
•--..r_u 
-.. jrr i 
- J 1 

r-J 
r"n 
r.:i 
3:1 

rci 
Q 
u ' \ 

0 rri 
CO r o I— 

0 3 0 - 0 
^••-.LO Q-n 

CO : D 
^-- OJ —' 
- -JPl CO 
--J 1 -

r-J 
'-'.' C ] 

- r + 1- 4 — -+ h 

O 

cn 
CD 

o 
o 

ro 
o 
o 

^ J 
.CO 

r.3 

m 

h - ' 

cn . 
'~) 

~D v ^ 
TTl 
3D . ^ 
:D 
-H 
t 
I D 

m 

rn 



-Pa 

DEPTH 
METERS 

8.0 
10.0 
12.0 
14,0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30,0 
32,0 
34,0 
36,0 
38.0 
40,0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54,0 
56.0 
58.0 
60.0 
62.0 
64,0 
66.0 
68.0 
70.0 
72.0 
74.0 
76.0 
78.0 
80.0 
82.0 
84.0 
86.0 
88,0 

DEPTH 
KEET 

26.2 
32.8 
39,4 
45.9 
52.5 
59.0 
65.6 
72.2 
78.7 
85.3 
91.8 
98.4 
105.0 
111.5 
118.1 
124.6 
131.2 
137.8 
144.3 
150.9 
157.4 
164.0 
170.6 
177.1 
183.7 
190.2 
196.8 
203.4 
209.9 
216.5 
223.0 
229.6 
236.2 
242.7 
249.3 
2bb.8 
?fi?.4 
269.0 
275.5 
2ti2.1 
288.6 

LOCATIONi ROSEBURG AMS. OREGON 
20S/ 4E-27DDD 

HOLE NAME' WALL CRK 
DATE MEASURED: 9/17/80 

TEMPERATURE 
DEG C DEG F 

8.980 
8.800 
8.940 
8.880 
8.930 
9.020 
9.160 
9.330 
9,420 
9.650 
9.690 
9.740 
10,070 
10.290 
10.490 
10.700 
11,020 
11,140 
11.180 
11,280 
11.400 
11.530 
11.660 
11.790 
11.910 
12.040 
12.160 
12.250 
12.300 
12.510 
12.760 
12.910 
13.070 
13.190 
13.330 
13.470 
13.610 
13.760 
13.900 
14.050 
14.200 

49.16 
47.84 
47.91 
47.98 
48.07 
48.24 
48.49 
48.79 
48.96 
49.37 
49.44 
49.53 
50.13 
50.52 
50.88 
51.26 
51.84 
52.05 
52.12 
52.30 
52.52 
52.75 
52.99 
53.22 
53.44 
53.67 
53.89 
54.05 
54,14 
54.52 
54.97 
55.24 
55.53 
55.74 
55.99 
56.25 
56.50 
56.77 
57.02 
57.29 
57.56 

GEOTHERMAL GRADIENT 
DEG C/KM DEG F/100 FT 

0.0 
-90 .0 

20.0 
20.0 
25,0 
45.0 
70.0 
85.0 
45,0 

115,0 
20.0 
25.0 

165.0 
110,0 
100.0 
105.0 
160.0 
60.0 
20.0 
50.0 
60.0 
65,0 
65.0 
65,0 
60.0 
65.0 
60.0 
45.0 
25.0 

105.0 
125.0 
75.0 
80.0 
60.0 
70.0 
70.0 
70.0 
75.0 
70.0 
75.0 
75.0 

0 .0 
- 4 . 9 

1, 
1, 
1. 
2 . 
3 . 
4. 
2. 
6, 

,1 
,1 
,4 
.5 
.8 
.7 
,5 
.3 

1.1 
1.4 
9 ,1 
6.0 
5 .5 
5.8 
8.8 
3 .3 
1.1 
2 .7 
3 .3 
3.6 
3.6 
3 .6 
3 .3 
3.6 
3 .3 
2 .5 
1.4 
5 .8 
6.9 
4 .1 
4 .4 
3 .3 
3. 
3, 
3. 
4. 
3.8 
4 .1 
4 .1 



CX3 

LOCATION" ROSEBURG AMS, OREGON PAGE 2 
205/ 4E-27DDD 

HOLE NAME» WALL CRK 
DATE MEASURED" 9/17/80 

DEPTH 
METERS 

90.0 
92.0 
94.0 
96.0 
98.0 
100.0 
102.0 
104.0 
106.0 
108.0 
110.0 
112.0 
114.0 
116.0 
118.0 
120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134.0 

DEPTH 
FEET 

;295.2 
301.8 
308.3 
314.9 
321.4 
328.0 
334.6 
341.1 
347.7 
354.2 
360.8 
367.4 
373.9 
380.5 
387.0 
393.6 
400.2 
406.7 
413.3 
419.8 
426.4 
433.0 
439; 5 

TEMPEI 
DEG C 

14.360 
14.510 
14.650 
14.790 
14.940 
15.080 
15,230 
15.370 
15,520 
15.6R0 
15.830 
15.970 
16.120 
16.280 
16.430 
16.570 
16.720 
16.860 
17,020 
17.190 
17.330 
17.510 
17.650 

3ATURE 
DEG F 

57.95 
58.12 
58.37 
58.62 
58.89 
59.14 
59.41 
59.67 
59.94 
60.22 
60.49 
60.75 
61.02 
61.30 
61,57 
61.83 
62.10 
62.35 
62,64 
62.94 
63.19 
63.52 
.63.77 

GEUTHERMAL 
DEG C/KM 1 

80.0 
.. 75.0 

70.0 
70.0 
75.0 
70.0 
75.0 
70.0 
75.0 
80.0 
75.0 
70.0 
75.0 
80.0 
75.0 
70.0 
75.0 
70.0 
80.0 
85.0 
70.0 
90,0 
70.0 

GRADIEK 
DEG F/101 

4.4 
4.1 
3.8 
3.8 
4.1 
3.8 
4.1 
3.8 
4.1 
4.4 
4.1 
3.8 
4.1 
4.4 
4.1 
3.8 
4.1 
3.8 
4.4 
4.7 
3.8 
4.9 
3.8 
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LOCRTIOrJ: RCi.SEPURG Hr'S. ORE 
20S.'' 3E-26LD 

HOLE NUMBER: PE-l-lU 
OniE MEHSURED! S/ e.''77 

11 

.-3N 

DEPTH 
METERS 

6 5 . 0 
7 0 . 0 
7 5 . 0 
30'. 0 • 
per ,?! 

90 . 0 
•35.0 

100^0 
1 0 5 . 0 
1 1 0 . 0 
1 1 5 . 0 
120.1 ' l 
1 3 5 . 0 

DEFTH 
FEET . 

2 1 3 . 2 
2 2 9 
2 4 6 
26E; 
^—-n-. 

2 9 5 
3^ii 
.ppci 
3 4 -
36'v' 
' " ^ • ~ ? — • 

7y-'. 
410 

6 
0 
4 

p.; 
2 
6 
r-
•1 

;3 
^̂  
6 

TEMF'ERflTLlRI 
DEG C 

1 0 . 0 1 0 
1 0 . 0 6 0 
1 0 . 1 6 0 
1 0 . 2 7 0 
1 o_ ..yqi"! 
1 0 ' . i".:70 

•10 .560 
i 1. 0'40' 
1 1 . 2 3 0 
1 1 . .330 
•I 1 . '-•30 
1 1 . 7 3 0 
1 1 . 8 3 0 

DEC 

5 0 . 

y. 5 0 . 
3 0 . 
5 0 . 
^ 1 

5 1 . 
. -:D-1 . 

IT'-r 

"-,"' 
'33. 
5 3 . 
5 3 . 

GEOTHERMflL GFPDIEi^T . . 
DEG C./Rfl DEG FxlCO FT 

0 . 0 
1 0 . 0 
20 . 0 

4 4 '. 0 
36!. 0' 
.36 .0 
3 6 . 0 ' 
33 ' . 0 
3 4 . 0 
.33 .0 
.30. 0' 
2 0 . k' 

o 
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un 

DEPTH 
METERS 

4 2 . 0 
4 4 . 0 
4 6 . 0 
4 8 . 0 
5 0 , 0 
5 2 . 0 
5 4 , 0 
5 6 , 0 
5 8 , 0 
6 0 , 0 
6 2 . 0 
6 4 , 0 
6 6 , 0 
6 8 . 0 
7 0 . 0 
7 2 . 0 
7 4 . 0 
7 6 , 0 
7 8 . 0 
8 0 . 0 
8 2 , 0 
E34.0 
GS,0 
8 8 , 0 
9 0 , 0 
9 2 . 0 
9 4 . 0 
9 6 . 0 
9 8 . 0 

100 .0 
102 .0 

LOCATION! ROSEBURG AMS, OREGON 
213/ 5E-16ACD 

HOLE NAME! BLCK CRK 
DATE MEASUREDI 9/16/80 

DEPTH TEMPERATURE 
FEET 

137 .8 
144 .3 
150 .9 
157 .4 
164 ,0 
170 ,6 
177 .1 
183 .7 
190 .2 
196 .8 
2 0 3 . 4 
2 0 9 . 9 
2 1 6 . 5 
2 2 3 . 0 
223 , S 
2 3 6 . 2 
2 4 2 , 7 
2 4 9 , 3 
2 5 5 , 8 
2 6 2 , 4 
2 6 9 , 0 
2 7 5 . 5 
2 8 2 , 1 
28Q,S 
2 9 5 . 2 
3 0 1 . 8 
3 0 8 . 3 
3 1 4 . 3 
3 2 1 . 4 
3 2 8 . 0 
3 3 4 . 6 

DEG C DEG F 

7 . 8 9 0 
7 . 4 9 0 
7 . 5 1 0 
7 , 5 3 0 
7 , 5 6 0 
7 , 5 8 0 
7 . 6 0 0 
7 . 6 3 0 
7 . 6 5 0 
7 . 6 5 0 
7 . 6 6 0 
7 . 6 6 0 
7 . 6 7 0 
7 . 6 8 0 
7 . 6 9 0 
7 . 7 0 0 
7 , 7 1 0 
7 , 7 1 0 
7 , 7 2 0 
7 ,7S0 
7 , 7 8 0 
7 . 8 1 0 
7 . 8 3 0 
7 . 8 3 0 
7 , 8 4 0 
7 . 8 9 0 
7 , 9 0 0 
7 . 8 8 0 
7 , 9 3 0 
7 , 9 4 0 
7 , 9 0 0 

4 6 , 2 0 
4 5 . 4 8 
4 5 . 5 2 
4 5 . 5 5 
4 5 . 6 1 
4 5 , 6 4 
4 5 , 6 8 
4 5 , 7 3 
4 5 . 7 7 
4 5 . 7 7 
4 5 , 7 9 
4 5 , 7 9 
4 5 , 8 1 
4 5 , 6 2 
4 5 . 9 4 
4 5 . 8 6 
4 5 . 8 8 
4 5 . 8 8 
4 5 . 9 0 
4 5 . 9 5 
4 6 . 0 0 
4 6 . 0 6 
4 6 , 0 9 
4 6 , 0 9 
4 6 , 1 1 
4 6 , 2 0 
4 6 , 2 2 
4 6 . 1 8 
4 6 , 2 7 
4 5 . 2 9 
4 6 , 2 2 

GEOTHEMIAL GRADIENT 
DEG C/KM DEG F/100 FT 

0,0 
-200,0 
10.0 
10.0 
15.0 
10.0 
10.0 
15.0 
10.0 
0,0 
5,0 
0.0 
5.0 
5,0 
5.0 
5.0 
5.0 
0,0 
5.0 
15.0 
15,0 
15.0 
10,0 
0,0 
5,0 
25.0 
5,0 

-10.0 
25.0 
5.0 

-20.0 

0,0 
-11,0 
0,5 
0,5 
0.8 
0.5 
0.5 
0,8 
0.5 
0.0 
0.3 
0.0 
0,3 
0,3 
0,3 
0.3 
0,3 
0.0 
0.3 
0.8 
0,8 
0.6 
0,5 
0,0 
0,3 
1.4 
0.3 
-0.5 
1.4 
0.3 
-1.1 
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Ul 
Ul 

LOCATION« ROSEBURG AMS. OREGON 
2 1 S / 3E-17DA 

HOLE NAME" OAKR CW6 
DATE MEASURED" 2 / 2 1 / 7 9 

DEPTH 
METERS 

5 , 0 
1 0 . 0 
1 5 . 0 
2 0 . 0 
2 5 , 0 
3 0 . 0 
3 5 , 0 
4 0 , 0 
4 5 , 0 
5 0 . 0 
5 5 , 0 
6 0 , 0 
6 5 . 0 
7 0 . 0 
7 5 , 0 
80,0 
85.0 
90,0 
95,0 

100,0 
105.0 
105.0 
110.0 
115,0 
120,0 
125 ,0 

DEPTH 
FEET 

16 ,4 
3 2 . 8 
4 9 , 2 
6 5 , 6 
8 2 . 0 
9 8 . 4 

114 .6 
131 .2 
147 .6 
164 .0 
180 .4 
196 .8 
2 1 3 . 2 
2 2 9 . 6 
2 4 6 . 0 
.262.4 
2 7 8 , 8 
2 9 5 . 2 
3 1 1 . 6 
3 2 3 . 0 
3 4 4 , 4 
3 4 4 , 4 
3 6 0 , 8 
3 7 7 . 2 
3 9 3 , 6 
4 1 0 , 0 

TEMPEJ 
DEG C 

12 ,250 
12 ,280 
1 2 . 8 6 0 
13 ,010 
13 .110 
13 ,380 
13 .550 
13 ,730 
13 ,900 
14 ,160 
14 ,440 
14 ,760 
14 .920 
15 .160 
1 5 . 5 0 0 
15 ,780 
15 .870 
15 .990 
16 .100 
16 ,210 
16 .930 
16 ,930 
1 7 , 1 2 0 
17 ,380 
17 .620 
17 ,710 

{ATURE • 
DEG F 

5 4 , 0 5 
5 4 , 1 0 
5 5 , 1 5 
5 5 , 4 2 
5 5 , 6 0 
5 6 . 0 8 
5 6 , 3 9 
5 6 , 7 1 
5 7 , 0 2 
5 7 , 4 9 
5 7 , 9 9 
5 8 , 5 7 
5 8 , 8 6 
5 9 , 2 9 
5 9 , 9 0 
6 0 , 4 0 
6 0 . 5 7 
6 0 , 7 8 
6 0 , 9 8 
6 1 , 1 8 
6 2 , 4 7 
6 2 , 4 7 
6 2 , 8 2 
6 3 , 2 8 
6 3 , 7 2 
6 3 . 8 8 

GEOTHERMAL GRP 
DEG C/KM DEG 

0 , 0 
5 , 0 

1 1 6 , 0 
3 0 . 0 
2 0 , 0 
5 4 , 0 
3 4 , 0 
3 6 , 0 
3 4 , 0 
5 2 , 0 
5 6 . 0 
6 4 . 0 
3 2 , 0 
4 8 , 0 
6 8 . 0 
5 6 . 0 
1 8 , 0 
2 4 , 0 
2 2 , 0 
2 2 . 0 

1 4 4 . 0 
0 . 0 

3 8 , 0 
5 2 , 0 
4 8 , 0 
1 8 . 0 

^DIENl 
F/10< 

0,0 
0 , 3 
6 . 4 
1.6 
1.1 
3 . 0 
1,9 
2 . 0 
1,9 
2 , 9 
3 , 1 
3 , 5 
1,8 
2 . 6 
3 , 7 
3 , 1 
1.0 
1 .3 
1.2 
1.2 
7 , 9 
-0.0 

2 . 1 
2 . 9 
2 , 6 
1,0 
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•^BCATibN: H I L L S CRLEK .DAM, 9RLGQ\ 
215/ 3E-3533 

D.ATL V^E.ASO^ED: 11/25/75 

3EPTH 

0 • V 

"Vo«o 
15.0 
20.0 
25.0 
30.0 
35'0 
i^o.b 
'iS.O 
50.0 
55 .0 
50»0 
65.0 
70.0 
75.0 
79.0 

DEPTH 
F£ 

16 
32 
i*9 
65 
82 
ys 

il** 
131 
l47. 
I6«f < 
i.so. 
196« 
213. 
229. 
2'•6. 
259. 

ET 

.4 

.8 
• 2 
• 6 
• 0 
• <f 

>8 
"2 
>& 
0 
<• 

s 
2 
6 
0 
1 

TEMPERATURE 
.._0E3..C. 

l.i 
11 
11 
1.1. 
11 
10 
IC 
10 
IC 
10-
10< 
10' 
Iw' 
10« 
10' 
IC 

•490 
.V50 
.270 
.200 
•050 
• 890 
• 740 
•610 
•4B0 
•420 
• 370 
340 
370 
390 
430 
450 

DE3 r 

56.28 
52.58 
52.29 
52*16 
51.89 
51.60 
51.33 
51.10 
50*86 
50.76 
50.57 
50.61 
50 »67 
50.70' 
50.77 
50.81 

GEeTHERMA;, GRADIE\T 
OEG C/K'l DEQ F/100 FT 

•0 
'400.0 
»44.0 
-14.0 
-30.0 
-32.0 
-30.0 
-25.0 
-26*0 
-12.0 
-10.0 
-6*0 
6.0 
4*0 
S.0 
5.0 

•0 
22.0 
-2.4 
-.8 
1.5 
1.8 
1.5 
1.4 
1.4 
-.7 
-.5 
-.3 
. 3 
.2 
• 4 
.3 

57 
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LOCATION" ROSEBURG AMS. OREGON 
223/ 3E-10CD 

HOLE NAME" PCCPG-WW 
DATS MEASURED" 6/28/78 

DEPTH 
METERS 

20.0 
25,0 
30,0 
35,0 
40.0 
45,0 
50,0 
55,0 
60.0 
65,0 
70,0 
75,0 
80,0 
8 5 . 0 
9 0 . 0 
9 2 , 0 

DEPTH 
FEET 

6 5 , 6 
8 2 , 0 
9 8 , 4 

114 .8 
131 .2 
147 .6 
164 .0 
180.4 
196 .8 
2 1 3 . 2 
2 2 9 . 6 
2 4 6 . 0 
262 .4 
2 7 8 . 8 
2 9 5 . 2 
3 0 1 . 8 

TEMPERATURE 
DEG C 

11.140 
11 .410 
11 .540 
11 .710 
11 .890 
12 .040 
12 ,190 
12 .520 
12 .670 
12 .870 
13 .060 
13 .280 
13 .490 
13 .690 
13 .890 
13 .980 

DEG F 

5 2 . 0 5 
5 2 . 5 4 
5 2 . 7 7 
5 3 , 0 8 
5 3 . 4 0 
5 3 . 6 7 
5 3 . 9 4 
5 4 . 5 4 
5 4 , 8 1 
5 5 . 1 7 
5 5 , 5 1 
5 5 , 9 0 
5 6 , 2 8 
5 6 . 6 4 
5 7 , 0 0 
5 7 . 1 6 

GEUI'HERMAL 
DEG C/KM 

0.0 
54.0 
26.0 
34.0 
36,0 
30,0 
30,0 
66,0 
30,0 
40,0 
38,0 
44,0 
42,0 
40.0 
40.0 
45,0 

GRADIEN* 
DEG F/10( 

0.0 
3 . 0 
1.4 
1.9 
2 . 0 
1,6 
1.6 
3 . 6 
1,6 
2 , 2 
2 . 1 
2 . 4 
2 , 3 
2 . 2 
2 , 2 
2 . 5 
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223/ 5E/263C 
-iQLt Nu-BEr<: c«-^Ci^Sw 

.:iAXi.„tl£ASaR£ui '±123J2XL-

DfJPTH 
Jl£.I£RS_ 

DEPTH 
- FF,ET 

TEi^iPtRAIURE 
DEQ C J i£ U.-

GEeTHfcRMAL: GRADIENT 

a. ¥.3-4.0.-
8.560 
8.630 

8.960 
9.150 
9 » 4 T 0 

135.0 
14CO 

..145.0. 

r^o.o 

^TjJOi. j .Q_ 
47*41 
4 7 o 3 

4 8 . 1 3 
48*47 

......h.'L^3.'±.. 
49*51 
4 9 . 9 8 

.5.Q.«^CL 
50*74 
51»21 
51*Z3-

11*230 
11*460 
IX* 750 

52*21 
52*63 

-53^15 

311 .6 
3PS.C 
344 .4 
360*8 

_.37Z..2. 
393 .6 
410*0 
4 2.i:l,t, 
4 4 2 * 8 
4 5 9 . 2 
.47.5».6.. 
4 9 2 ' 0 

44*0 
14*0 

2Siz>^. 

_?-W. 

2*4 
«8 

.1_*A 
38*0 
38*0 
52'0. -
64*0 
52*0 
£it..»fi._ 
60*0 
52*0 

• 58*0 
5 4 . 0 
46*0 

54*0 
64*0 
56«g_ 

58*23 
58*60 

59*58 

90*0 
22*0 
56*0 
5 6 * 0 
5 0 * 0 

. 4 Q.._Q_ 
6 6 * 0 
4 2 * 0 

5 6 * 0 

2*1 
2*1 

Z*P . 
3*5 
2 . 9 
1.3„ 

•3.3 
2*9 
3_*_& 
3*0 
2*5 

J L * . ^ 
3 * 0 
3*5 

4*9 
1*2 
3_*i-
3*1 
3 . 3 
2_?.?_ 
3 . 6 
2 * 3 
2*9 
3*1 

61 
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CO 

LOCATION" ROSEBURG AMS. OREGON 
233/ SE- 8DAA 

HOLE NAME" PNTO CRK 
DATE MEASURED" 9/ 9/80 

DEPTH 
METERS 

34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48,0 
50.0 
52,0 
54,0 
56,0 
58,0 
60.0 
62,0 
64,0 
66,0 
69.0 
70.0 
72.0 
74,0 
76,0 
78.0 
80.0 
82.0 
84,0 
86.0 
83.0 
90.0 
92.0 
94.0 
96.0 
98.0 
100,0 
102.0 
104.0 
106,0 
109,0 
110.0 
112.0 
114.0 

DEPTH 
FEET 

111.5 
118.1 
124.6 
131.2 
137,8 
144,3 
150,9 
157,4 
164,0 
170.6 
177.1 
183.7 
190.2 
196,8 
203.4 
209.9 
216.5 
223.0 
229.6 
236.2 
242.7 
249.3 
255,8 
262.4 
269.0 
275.5 
282.1 
288.6 
295.2 
301.8 
308.3 
314.9 
321.4 
328.0 
334.6 
341.1 
347.7 
354.2 
360.8 
367.4 
373.9 

TEMPEF 
DEG C 

6.710 
6.670 
6.680 
6.720 
6.770 
6.850 
6.950 
7.060 
7.270 
7.490 
7.730 
7.980 
8.220 
8.380 
8.570 
8.770 
8.970 
9.180 
9.320 
9.450 
9.610 
9.790 
9,970 
10.120 
10.320 
10.510 
10.730 
10.940 
11.320 
11,430 
11.510 
11.680 
11.820 
11.980 
12.140 
12.310 
12.470 
12.620 
12.810 
12.950 
13.080 

iATURE 
DEG F 

44.08 
44.01 
44.02 
44.10 
44.19 
44.33 
44.53 
44.71 
45.09 
45.48 
45,91 
46,36 
46,80 
47,08 
47.43 
47.79 
48.15 
48.52 
48,78 
49,01 
49.30 
49.62 
49.95 
50,22 
50,58 
50.92 
51.31 
51.69 
52.38 
52.57 
52.72 
53.02 
53,28 
53.56 
53.85 
54.16 
54.45 
54.72 
55.06 
55.31 
55.54 

GEOTHERMAL GRf-
DEG C/KM DEG 

0.0 
-20.0 
5.0 
20.0 
25,0 
40.0 
55.0 
50.0 
105.0 
110.0 
120.0 
125.0 
120.0 
80.0 
95.0 
100.0 
100.0 
105.0 
70.0 
65.0 
80.0 
90.0 
90,0 
75,0 
100.0 
95,0 
110.0 
105.0 
190.0 
55.0 
40.0 
85.0 
70.0 
80,0 
80,0 
85,0 
80,0 
75,0 
95,0 
70,0 
65.0 

D̂IENl 
F/10C 

0.0 
-1.1 
0.3 
1.1 
1,4 
2.2 
3.0 
2.7 
5.8 
6,0 
6.6 
6.9 
6.6 
4.4 
5.2 
5.5 
5,5 
5.8 
3.8 
3.6 
4.4 
4.9 
4.9 
4.1 
5.5 
5.2 
6,0 
5,8 
10,4 
3,0 
2.2 
4.7 
3.8 
4.4 
4.4 
4.7 
4,4 
4,1 
5.2 
3.8 
3.6 



LOCATI OH" ROSEBURG fTB, OREGON 
238/ 5E- ODAA 

HOLE NAME" PNTO CRK 
DATE MEASURED" 9/ 9/80 

PAGE 2 

-fc. 

DEPTH 
METERS 

116.0 
119.0 
120.0 
122.0 
124.0 
126.0 
128.0 
130.0 
132.0 
134.0 
136,0 
138,0 
140,0 
142.0 
144.0 
146.0 
148.0 
150.0 
152,0 

DEPTH 
FEET 

380.5 
397.0 
393.6 
400.2 
406.7 
413.3 
419.8 
426.4 
433.0 
439.5 
446.1 
452.6 
459.2 
465.8 
472.3 
478.9 
485.4 
492.0 
498.6 

TEMPERATURE 
DEG C 

13.390 
13.520 
13.610 
13.770 
13.890 
14.000 
14.110 
14.200 
14,350 
14.450 
14.640 
14.790 
14.910 
15.150 
15.310 
15.490 
15,650 
15.790 
15.900 

DEG F 

56.10 
56.34 
56,50 
56.79 
57.00 
57,20 
57.40 
57.56 
57.83 
58.01 
58.35 
58.62 
58.84 
59.27 
59.56 
59.88 
60,17 
60.42 
60.62 

GEOTHERMAL 
DEG C/KM 

155.0 
65.0 
45.0 
80.0 
60.0 
55.0 
55,0 
45.0 
75.0 
50.0 
95.0 
75.0 
60.0 
120,0 
80,0 
90,0 
80.0 
70.0 
55.0 

, GRADIEN-
DEG F/10( 

8.5 
3.6 
2.5 
4.4 
3.3 
3.0 
3.0 
2.5 
4.1 
2.7 
5.2 
4.1 
3.3 
6,6 
4.4 
4.9 
4.4 
3.8 
3.0 
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