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NE'W HEAT FLOW DATA FROM OREGON AND WASHINGTON 

by 

David D. Blackwell and John L. Steele 

SUM.MARY 

One object of this stujy was tc make thermal conduotivity determinations, 

do terrain,-corrections, and calculate heat flow values for 9 holes drilled in 

1933 and 1985 by the Washington Division of Natural Resources (Korosec, 1983, 

Barnett, 1936), Temperature gradient measurements had been pre 

The results of this effort are shown in Table 1 . Useable data 

from eight of the nine holes (all except DNR35-5). Geothermal gr 

viously made. 

were obtained 

adients range 

from 10 to over 309°C/km and heat flow values range from 23 to 220 mWm ^ (th 

high value is at Baker Hot Springs). These data will be includ ed in a paper 

now in preparation for the Journal of Geophysical Research (Blackwell et al., 

1959). Samples from the 198S drill holes were not received i.n time for 

measurements as part of this study. These will be studied at a later time. 

The second coject was to work up heat flow values for recently obtained 

data, including industry exploration data that has become avaijable, fcr the 

Oregon Cascade Range. As part of this study thermal conductivity values were 

estimated, and terrain corrections mau~ for 21 sites in the Santian Pass -

Fciey h: t springs ar̂ ea. In addition terrain corrections and thermal 

ccnductivity measurements were made for a number of wells fcr which data have 

been ccileoted since the last comprehensive Cascade report (Blackwell et 

1982). All these data a'-e included in Taole 2 (155 points). 
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N LAT W r,ONG HOr.R COLLAR DEPTH AVG TCU NO UN GRAD CO GRAD 
DEG MIN DEG MIN (DATE) ELEV RANGE (SE| TCU lSE| ISE| 

CO H.F. 
ISEl 

69 

Q 
HF 

X ' 

C 

LITHOLOGY 
SUMMARY 

BASALTIC 
ANDESITE 

VOLCANICS 

13S/10E 
5AB 

135/ 7E 
9CB 

13S/ 6E 
2DC 

135/ 7E 
lODC 

135/ 6E 
26BA 

135/ 6E 
2 5 AC 

145/ 6E 
12AD 

145/ 6E 
15AD 

145/ 7E 
31DD 

155/ 7E 
4CC 

155/ 7E 
15CB 

155/15E HL 
30AA 

155/ 5E 
26CAA 

_L5.S./.6E 

4 4-28.75 121-33.4,1 

44-27.25 121-58.6: 

44-26.80 122- 3.30 

44-26. 10 

44-25.00 

44-24.50 

44-22.00 

122- 0.70 

122- 3.60 

12 2- 2.13 

12 2- 4.20 

44-21.20 122- 4.20 

44-18.25 122- 0.80 

44-17.39 

44-16.00 

121-59.60 

121-57.90 

44-14.67 120-58.05 

44-13.90 

44-13.80 

122-10.75 

RDH-FLCR 
7/24,'80 

CL-11 
11/ 9/81 

5UNSA3 
6/27/81 

S11N5A5 
6 / 2 7 / 8 1 

SUNSA7 
6/28/0L 

CL-1 2 
12/ 4/81 

5UNSA 10 
2/13/01 

5UNSA11 
6/20/81 

SUN5A12 
6/27/81 

SUNSA13 
6/2 7/0 1 

SUNSA14 
11/23/80 

ROUS' OUR 
8/11/79 

USF5DDH3 
7/11/B2 

25CA 

15S/14E HL 
35DDC 

155/ 6E 
35 

12 2 - 2—4-0_S UN.S.A.L6— 
6/26/01 

4 4-13.20 121- 0.61 

14-13.12 122- 3.03 

16S/14E HL 44-12.45 
2DAn 

120-59.27 

,10HN50N2 
6/ 9/81 

BN-2 
9/ 5/01 

RICHTER 
6/ 9/81 

119 5 

;oi 

15 20 

1 1 4 6 

1226 

9730 

1.120 

1280 

960 

1.89 

1267 

989 

671 

-8.80-

1.0 39 

754 

70.0 
12.0 

107.0 
14<>.0 

130.0 
166.7 

30.0 
166.7 

126.7 
1.6 3 . 3 

40.0 
14 3.0 

20.0 
160.0 

126.7 
15 4.6 

150.0 
16 6.7 

6.7 
98.3 

20.0 
1.16 . 0 

25.0 
118.0 

35.0 
60.0 

-l-lO-.-O-
150.0 

10.0 
80.0 

80.0 
19 5.0 

12 2.0 
15 4 . 0 

1.49 
0.31 

( 1.59) 

( 1.38) 

( 1.59) 

( 1.38) 

1.74 

( 1.591 

.65 

( 1.59) 

( 1.59) 

2.5 

43.8 

20.2 
0.8 

29. 2 
0.5 

61.2 
0.6 

118.5 

-4.9 
0.2 

115.9 
1.1 

42.0 
1.6 

-18.6 
L.l 

• 4.9 
1.3 

66.0 
4.3 

41.3 

-2-5-.-4-
0.9 

47.9 

43.8 

20. 2 

29. 2 

60. 4 

99. 5 

4 2.0 

- 4.9 

66.0 

34. 4 

50.7 

28 

46 

83 

17 3 

67 

109 

80 

BASALTIC 
ANDESITE 

QUAT BASALT 

QUAT BASALT 

CLAYSTONE 

BASALTIC 
ANDESITE 

-QUAT—BASALT-

BASALTIC 
ANDESITE 



i l ' . 'J ' I l f . K H A I . , f JA I A V^' 1. i^ I U U I. D . ! . IJiV I I .1 

TWN/RNG 
SECTION 

1 6 5 / 6E 
IBC 

1 6 5 / 1 4 E 
9DBB 

/ 

165/ 7E 
2CA 

16S/14E 
16ABA 

1 6 5 / 6E 
9BC 

165/ 6E 
13BB 

165/ 7E 
19DA 

165/ 6E 
21CA 

1 6 S / 5E 
SOABB 

165/ 6E 
30AD 

1 6 5 / 7E 
""iDC 

165/ 6E 
36AB 

1 8 S / 4 7 E 
3 

TECT 
PROV 

HL 

HL 

WH 

WS 

N 
DEG 

44-

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

4 4 -

LAT 
; MIN 

1 2 . 1 8 

• 1 2 . 1 0 

1 2 . 0 0 

1 1 . 6 3 

1 1 . 3 0 

• 1 0 . 4 5 

• 9 . 6 0 

• 9 . 3 0 

• 9 . 2 9 

• 8 . 9 0 

• 8 . 6 0 

• 8 . 15 

1 . 9 4 

W LONG 
DEG MIN 

1 2 2 - 2 . 0 9 

1 2 1 - 3 . 3 3 

1 2 1 - 5 5 . 9 0 

1 2 1 - 3 . 0 7 

12 2 - 5 . 4 2 

1 2 2 - 2 . 0 6 

1 2 2 - 0 . 2 0 

12 2 - 5 . 3 0 

1 2 2 - 1 4 . 8 8 

1 2 2 - 7 . 4 0 

1 2 1 - 5 8 . 0 0 

1 2 2 - 1 . 3 6 

1 1 6 - 5 7 . 2 7 

HC.:,R 
(DATE) 

nN-4 
9 / 2 / 9 1 

MINSON 
6/ 5/81 

SUNSA17 
6 / : ' 5 / 8 1 

P B - 1 
4 / 3 0 / 8 1 

BN-5 
1 1 / 2 / 8 1 

B N - 6 A - 8 1 
1 1 / 3 / 8 1 

SUNSA19 
6 / 2 6 / 8 1 

B N - 8 - 8 1 
1 1 / 2 / 8 1 

5T DAM 3 
8 / 8 / 7 9 

SUNS 5 
6 / 2 6 / 8 1 

5UNSA20 
6 / 2 6 / 8 1 

B N - 1 1 ~ 8 1 
1 1 / 3 / 8 1 

ORE-TDA 
7 / 2 0 / 8 1 

COLLAR 
ELEV 

5 3 5 

9 7 5 

1 4 9 3 

1 0 0 0 

584 

8 5 7 

6 9 3 

6 5 7 

3 6 8 

6 6 6 

1 3 0 7 

9 0 0 

6 5 4 

OREGON 

DEPTH 
RANGE 

9 . 0 
1 4 6 . 0 

6 0 . 0 
12 0 . 0 

1 2 0 . 0 
1 5 0 . 0 

1 5 0 . 0 
16 4.0 

3 . 3 
106.7 

2 0 0 . 0 
4 5 0 . 0 

3 2 0 . 0 
4 5 0 . 0 

8 5 . 0 
14 5 . 0 

2 5 6 . 0 
2 9 6 . 0 

2 0 . 0 
4 4 . 7 

7 3 . 0 
1 3 7 . 0 

1 5 . 0 
8 5 . 0 

5 0 . 0 
1 6 7 . 0 

1 6 . 7 
1 3 3 3 

9 1 . 0 
2 3 5 . 0 

0 . 0 
3 1 0 0 . 0 

0 . 0 
2 7 0 0 . 0 

8 1 - 8 8 

AVG TCU 
( S E | 

( 1 . 7 2 ) 

1 . 6 1 
0 . 0 8 

( 1 . 5 9 ) 

( 1 . 5 9 ) 

( 1 . 5 9 ) 

( 1 . 5 9 ) 

1 . 3 3 

( 1 . 3 8 ) 

( 1 . 5 9 ) 

1 . 5 0 

1 . 4 2 

NO 
TCU 

6 

4 

22 

16 

UN GRAD 
[SE| 

6 7 . 3 

- 3 8 . 3 
0 . 8 

7 . 3 

2 7 . 2 

5 0 . 3 

6 8 . 4 

5 4 . 0 

8 6 . 9 
0 . 4 

- 1 8 . 3 
0 3 

7 9 . 6 

5 4 . 8 
0 . 5 

6 2 . 0 
0 . 6 

CO GRAD 
f S E l 

5 3 . 3 

6 . 8 

2 8 . 1 

5 0 . 3 

7 3 . 1 

5 1 . 0 

8 1 . 8 

7 8 . 0 

5 4 . 8 

6 2 . 0 

CO H . F . 
(SEl 

92 

45 

80 

116 

68 

1 1 3 

124 

82 

88 

0 
HF 

C 

B 

B 

B 

X 

3 

B 

X 

D 

D 

C 

D 

C 

X 

C 

B 

B 

LITHOLOGY 
SUMMARY 

ANDESITE 

TU'='FACEOUS 
SED, CLAY 

QUAT BASALT 

VOL SED, TUF 
BASALT 

QUAT VOL 

0/T 
BASALT 

QUAT BASALT 

0/T 
BASALT 

0 - 9 2 H ALLUV 
IUM. 9 2 - 1 2 3 

TMT 

QUAT BASALT 

Q/T 
BASALT 

P L I O / P L E T S T ^ 
SILTSTONE 



GEOTHERMAL DATi PAGE 7 

TWN/RNG 
SECTION 

19S/14E 
24DD 

20S/12E 
2 4BCB 

215/ 3E 
17DA 

215/ 3E 
26CAA 

215/I3E 
3 ICC 

2 13/ 4E 
3 IBC 

225/ 4E 
6ADD 

22S/12E 
25BD 

26S/16E 
18AA 

265/ 2W 
2 3AAD 

26S/13W 
26BDA 

26-S-/ 3E-
25AAD 

275/ 5W 
2 3AA 

28S/13W 
lODCB 

29S/ 6E 
9BCB 

315/ 3E 
3DAA 

TECT 
PROV 

HL 

HL 

WC 

HL 

WH 

HL 

WC 

CR 

HC 

CR 

CR 

HC 

WH 

N LAT 
DEG MIN 

43-54.35 

43-49.50 

43-44.80 

43-43.07 

43-42.50 

43-42.25 

43-41.45 

43-38.25 

43-19.08 

43-17.83 

43-17.39 

43-17.02 

43-12.78 

43- 9.28 

43- 5.61 

42-54.20 

W LONG 
DEG MIN 

120-59.60 

121-14.82 

122-28.25 

122-25.17 

121-13.50 

122-23.32 

122-22.38 

121-14.45 

120-52.05 

122-53.49 

124-12.54 

—1-2-2̂ 2-4̂ 01-

123-14.83 

124-13.20 

122- 5.39 

122-26.46 

HOLE 
(DATE) 

CRANEWW 
12/16/01 

GEO-N-3 
9/ 6/86 

OAKR CW6 
11/ 8/80 

RDH-HCDS 
11/ 8/80 

U5GS-NB2 
7/17/81 

CTBEACH 
9/23/80 

KITSON S 
8/28/81 

GEO-N-1 
9/25/86 

FINE 
3/20/80 

SUSCRCPG 
7/24/81 

MENASHA 
8/28/79 

TOKETEE 
7/23/81 

GLMEYER5 
7/24/81 

BANGERT 
8/24/79 

C LK PRK 
8/ 2/81 

USFS NUC 
7/23/81 

COLLAR 
ELEV 

1280 

17 86 

360 

427 

1943 

475 

488 , 

1754 

1324 

289 

85 

780 

195 

34 

1844 

1024 

OREGON 

DEPTH 
RANGE 

100.0 
384.0 

200.0 
360.0 

1174.0 
1220.0 

70.0 
240.0 

240.0 
340.0 

30.0 
160.0 

660.0 
930.0 

15.0 
4.0 

7.0 
155.0 

1146.0 
1226.0 

10.0 
229.0 

30.0 
52.0 

70.0 
160.0 

10.0 
25.0 

20.0 
64.0 

150.0 
315.0 

150.0 
210.0 

0.0 
50.0 

81-88 

AVG TCU 
(SEl 

1.80 

18. 20 

18.41 

1.55 

( 1.46) 

( 1.38) 

1.80 

( 1.59) 

1.38 

( 1.59) 

1.30 

NO UN GRAD 
TCU (SE| 

53.2 
10.0 

47.7 
2.9 

42.3 

36.9 

999.0 

52.7 
0.5 

113.0 

83.7 
44.0 

2.0 
0.5 

33.5 
1.2 

2 14.8 
0.2 

43. 5 
1.6 

15.6 
0.3 

1 32.4 
0.3 

6.6 
0.3 

CO GRAD 
(SEl 

53.2 

40.5 

36.0 

31.3 

999.0 

91.0 

83.7 

( 27.0) 

16.2 

( 32.01 

( 14.8) 

30.9 

CO H.F. 
(SEl 

96 

74 

66 

49 

1594 

126 

151 

( 43) 

22 

( 23) 

40 

Q 
HF 

C 

C 

c 

B 

B 

B 

G 

D 

G 

G 

X 

C 

D 

D 

C 

C 

X 

X 

LITHOLOGY 
SUMMARY 

QUAT BASALT 

BASALT AND 
RHY TUFF 

MUDSTONE AND 
SILTSTONE 

SILTCIFIED 
VOLCANICS 

TUFF, SED, 
BASALT 

BASALT AND 
RHY TUFF 

SEDIMENTARY 
ROCKS AND BA 

BASALT 

SILTSTONE 

EOCENE 
BASALT 

SS SLTST 



r r \ v j LJ U 

TWN/RNG 
SECTION 

31S/ 7E 
10 

3 13/ 2W 
IIBCA 

325/ 3E 
29BA 

335/ 2E 
17ADC 

333/ 2E 
17ADD 

33S/36E 
6DD 

33S/18E 
23CBD r 

343/ IW 
4DDC 

343/ IE 
34BBA 

343/ IE 
34AAD 

353/ IE 
13DAB 

36S/11E 
14AAA 

36S/liE 
Î-IAGG 

36S/10E 
13CAA 

365/llE 
23DCA 

TECT 
PROV 

WH 

WC 

WH 

WH 

WH 

BR 

WC 

WC 

WC 

WC 

N LAT 
DEG MIN 

42-53.85 

42-53.84 

42-45.82 

42-42.15 

42-42.08 

42-41.91 

42-41.65 

42-38.26 

42-34.69 

4 2-3 4.5 5 

4 2-31.. 58 

42-27.33 

42-27.07 

42-26.97 

42-25.80 

W LONG 
DEG MIN 

121-59.25 

122-54.95 

122-29.30 

122-36.02 

122-35.88 

118-18.98 

120-34.09 

122-49.22 

122-41.66 

122-40.77 

122-38.47 

121-22.20 

121-28.03 

121-21.50 

121-22.37 

HOLE 
(DATE) 

CE-CL-1 
10/25/86 

J WILSON 
7/21/81 

USFS PRS ' 
7/23/81 

LCKDMS12 
7/22/81 

LCKDMS-2 
• 7/22/81 

AN-A-5R 
9/15/79 

COLLO 
9/25/81 

MARTINSN 
7/31/81 

R MATHER 
7/30/81 

J VARGO 
7/30/81 

C RAMBO 
8/ 1/81 

HICKEY 
1/27/84 

TUPPER 
2728-/8-4 

SMITH 
1/ 6/84 

VIEIRA 
2/28/84 

COLLAR 
ELEV 

1859 

466 

805 

683 

597 

491 

555 

548 

884 

1317 

1318 

1320 

1316 

OREGON 

DEPTH 
RANGE 

0.0 
405.0 

37.5 
67.5 

0.0 
46.0 

55.0 
130.0 

60.0 
92.5 

6,0 
42.7 

10.0 
233.0 

.100.0 
212.5 

20.0 
52.5 

10.0 
35.0 

30.0 
69.0 

0.0 
354.0 

354.0 
425.0 

5.0 
6"̂  0 

5.0 
100.0 

0.0 
110.0 

10.0 
35.0 

35.0 
50.0 

81-88 

AVG TCU 
(SEl 

( 1.92) 

( 1.88) 

1.55 
0.03 

( 1.55) 

( 1.261 

( 1.59) 

( 1.59) 

NO UN GRAD 
TCU (SE| 

250.0 

17. 1 
0.2 

4 67.7 
1.2 

59.9 
1.0 

( 75.7) 

(409.3) 

26.7 
0.2 

23.7 
1.0 

51.3 
0.5 

20.3 
0.7 

34.5 
0.3 

39.9 
0.8 

112. 1 

82.5 
5.4 

147.0 
3.3 

86.8 
2.2 

CO GRAD 
(SEl 

250.0 

19.0 

60.5 

53.5 

( 75.7) 

(314.0) 

( 22.3) 

( 21.0) 

( 45.0) 

34.5 

39.9 

112.1 

82.5 

147.0 

86.8 

CO H.F. 
(SEl 

481 

36 

94 

83 

395 

38 

64 

Q 
HF 

G 

D 

X 

B 

C 

G 

G 

C 

D 

D 

D 

B 

B 

C 

C 

X 

C 

C 

LITHOLOGY 
SUMMARY 

ANDESITE 

SILICIC TUFF 

BASALT 

BASALT 

CLAY 0-230M 
BSLT 230-TD 

BASALT AND 
ANDESITE 

BASALT ? 

BASALT ? 

'' 

YONNA FM 
BSLT FM 345M 

YONNA FM ? 

YONNA FM 



GEOTHEnMAL DATA PIUN'''OUT 

OREGON 81-88 

;.!. UNIT,'; PAGE 

TWN/RNG TECT N LAT W LONG HOLE COLLAR DEpfH 
SECTION PROV DEG MIN DEG MIN (DATE) ELEV RANGE 

AVG TCU NO 
(SE TCU 

UN GRAD 
(SEl 

3 3 . 9 
0 . 9 

6 0 . 4 
3 . 1 

4 9 . 4 
3 . 1 

9 9 9 . 0 
0 . 9 

CO GRAD 
(SEl 

( 2 8 . 0 ) 

6 0 . 0 

( 4 3 . 0 ) 

9 9 0 . 0 

CO H . F . 
(SEl 

41 

0 
HF 

C 

D 

D 

G 

LITHOL(X;Y 
SUMMARY 

375/ 2E 
4ADD 

385/ 3E 
12ADn 

385/ 2E 
25BBB 

385/ 9K 
28AC 

385/ 9E 
28CAD 

30S/ 9E 
28DAC 

42-22.93 

HC 42-17.00 

122-31.86 

12 2-24.4' 

42-14.57 122-32.39 

BR 42-14.27 121-45.99 

305/ 2E WC 42-14.17 122-34.23 
27CAA 

385/ 9E BR 42i-14.03 121-45.36 
28nAB 

MORTEN 
8/27/'81 

LILYGLEN 
0/ 4/81 

J MILLER 
8/26/01 

MOLATORE 
6/16/79 

HARRGTON 
0/30/81 

OLSON 
8/25/02 

BR 42-13.97 121-46.02 

BR 4 2-13.92 121-45.90 

3 85/ 9E BR 4 2-13.80 
28DCC 

121-45.85 ADAMSCHK 
8/25/82 

161 

14 00 

116 4 

1359 

n63 

1 289 

STANKE 1289 
8/25/82 

PARKS 1277 
0/25/82 

128(1 

40.0 
9 6.5 

7.5 
30.5 

10.0 
29. 0 

10.0 
80.0 

10.0 

3 0 5.0 

20.0 
46.0 

4 5.0 
115.0 

115.0 
1.0 0 . 0 

180.0 
2 3 3.0 

0.0 
53.0 

30.0 
8 5.0 

8 5.0 
217.5 

0.0 
71.0 

385/ 9E BR 12-13.75 121-45.73 CARROL 1286 0.0 
28DCD2 8/25/82 98.5 

38S/ 2E WC 42-13.41 122-32.91 JM MILLR 1231 15.0 
35ACC - 8/ 4/81 .. , 45..0. 

305/ 9E BR 42-13.17 121-46.60 MODOC LC 1247 0.0 
32DAA 9/22/81 629.0 

3flS/ IE KM 42-13.13 122-44.28 DOGMI-BF 505 70.0 
31DAD . 8/27/82 105.0 

1.4 5 

( 1.26) 

1.87 
0.15 

(262.0 (262.0 

70.1 
0.5 

999.0 

460.0 

999.0 

( 58.4) 

999.0 

533.0 533.0 

460.0 

999.0 

830.0 

14.2 
0.2 

830.0 

(300.01 (300.01 

56.3 
1.8 

50.7 

377 

95 

BASALT 

VOLCANIC 
SEDIMENTS 

VOLCANIC SED 
AND BASALT 

VOLCANICS 

SEDIMENT, 
BAS 96-203 

SHALE 

SHALE AND 
BASALT 

SHALE 

BASALT 

SEDIMENTS 
AND BASALT 

SHALE AND 
DIORITE 



Cr.O'T'HEliMAL DATA PH I N'̂ 'OnT 

OREGON 81-88 

r. UNITS PAGE 10 

T\im/RNG TECT N LAT W LONG HOLE COLLAR DEPTH AVG TCU 
SECTION PROV DEG MTN DEG MIN (DATE) ELEV RANGE (SE| 

NO UN GRAD 
TCU (SEl 

CO GRAD CO H.F. Q LITHOLOGY 
(SEl (5E| HF SUMMARY 

395/ IE WC 42-12.74 122-42.76 
4BnD 

395/ 9E 
IBOC 

42-12.66 121-42.96 

395/ IE WC 42-12.65 122-40..57 
2BCn 

A5HGH 
3/31/82 

5HSTA SH 
3/11/81 

MED COOK 
0/ 4/81 

536 

1284 

395/ JR KM 42-12.05 122-42.52 DOG.AMI-D 
4CDn 8/27/92 

395/ IE KM 42-11.70 122-41.02 DOGMI-JC 
lOBCB • 8/27/82 

395/ IE KM 42-11.25 122-41.45 DOGMI-OC 
lOCDB 8/27/82 

395/ IE KM 42-10.62 122-40.07 DOGMI-RG 
MDBB 8/27/02 

395/ IE WC 42-10.42 122-41.33 STURDVNT 

15CDB 8/ 3/81 

405/ 7E BR 42- 7.15 122- 2.50 TOPSEY C 
6 8/ 1/81 

405/ 4E HC 42- 7.00 122-22.50 DOGMI-CC 
5DR 8/27/82 

622 

502 

573 

60 3 

635 

731 

1167 

1055 

2 0 . 0 
3 3 0 . 0 

1 0 0 . 0 
3 3 0 . 0 

4 0 . 0 
7 0 . 0 

7 0 . 0 
10 5 . 0 

5 0 . 0 
167 . 5 

5 0 . 0 
17 7 . 5 

5 . 0 
1 5 2 . 5 

6 0 . 0 
1 5 3 . 0 

6 5 . 0 
1 2 2 . 5 

9 5 . 0 
1 5 0 . 0 

5 0 . 0 
2 1 2 . 5 

0 . 0 
5 0 . 0 

1 0 . 0 
4 6 . 0 

4 6 . 0 
9 9 . 0 

5 2 . 5 
7 2 . 5 

- 1 0 . 0 
4 7 . 0 

1 0 . 0 
1 3 5 . 0 

8 5 . 0 
n 7 . 0 

( 1 . 

( 1 . 

( 1 . 

( 1 . 

1 . 
0 . 

1, 
0 . 

1 . 
0 . 

1 
0 

( 3 

1 
0 

1 
0 

( 1 

( 1 

881 

88) 

88) 

. 001 

,8 1. 
, 2 1 

. 7 8 

. 2 1 

. 7 5 

. 2 1 

. 6 6 

. 2 1 

. 0 5 ) 

. 2 3 

. 0 4 

. 2 3 
. 0 4 

. 5 9 1 

. 5 9 1 

49.4 
0.4 

48.9 
0.4 

44.6 

44.0 

84 

R3 

26.0 
0.1 

25.7 
0.1 
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March 10, 1988 

CQ7 Y 2 L \ 
' •2r/ NT^ \ 

!^^^!^i:f^'^^ 

Howard Ross 
Earth Science Lab, UURI 
391 Chipeta Way, Ste. C 
Salt Lake City, Utah 84108 

Dear Howard: 

Enclosed are several items including: a copy of the extension 
approval for contract DE-FG07-86ID12623 from 9/30/87 to 12/31/87; 
a copy of a letter to Ken Taylor requesting another extension from 
1/1/88 to 5/31/88; preliminary quarterly reports for the quarters 
ending 9/30/87 and 12/31/87 {the actual ones will come from the 
S.M.U. Grant accounting office with payment requests); and a draft 
copy of the final report. If you have questions or comments give 
me a cal1. 

Sincerely, 

David D. Blackwell 

DDB/mw 

Enclosure 

DEPARTMENT OF GEOLOGICAL SCIENCES / 214 • 692-2750 
SOUTHERN METHODIST UNIVERSITY / DALLAS, TEXAS 75275-0395 



DOE/ID/12623-1 

SOUTHERN METHODIST UNIVERSITY 
GEOTHERMAL LABORATORY 

INSTITUTE FOR THE STUDY OF EARTH AND MAN 
Dallas, Texas 75275 

U.S. GEOjypMAL DATABASE AND OREGON 

^ ^ > W / A D E THERMAL STUDIES 

David D. Blackwell, John L. Steele, 
and Larry Carter 

Prepared under U.S. Department of Energy 
Contract No. DE-FG07-86ID12623 
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U.S. GEOTHERMAL DATABASE AND OREGON 
CASCADE THERMAL STUDIES 

By 
David D. Blackwell 
John L. Steele 
Larry Carter 

March, 1988 

Prepared Under U.S. Department of Energy 
Contract No. DE-FG07-86ID12623 

Department of Geological Sciences 
Southern Methodist University 
Dallas, Texas 75275 

Technical Information Center 
Office of Scienti f ic and Technical Information 
United States Department of Energy 



February 19, 1988 

Mr. Ken Taylor, Project Manager 
Advanced Technologies Division 
U.S. DOE Idaho Operations Office 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Mr. Taylor: 

I am requesting a no cost extension of the completion date of DOE 
contract DE-FG07-86ID12623 from 12/31/87 to 5/31/88. We are requesting 
this extension so that we can complete the final report. I will be sending 
the draft to Howard Ross at UURI sometime within the next week and 
expect to complete the report when I receive his review of the draft. To 
allow time to make sure that all the details are completed cleanly I am 
requesting an end date of May 31, 1988. This amount of time should allow 
us to bring the Geothermal Map of the North America through the review 
process and to the drafting stage (in GSA's hands). The map won't be 
published until sometime in the fall, however, as it will take GSA that long 
to go through the publication process. 

Also, I understand there was some difficulty in locating the previous 
extension information. I have enclosed a copy of my letter and the 
extension form for your files. I have also included a copy of the letter and 
extension form and a final quarterly report to Howard Ross for his files. 

Sincerely yours, 

David D. Blackwell 

DDB/mw 

Enclosure 

ec: Howard Ross 

DEPARTMENT OF GEOLOGICAL SCIENCES / 214 • 692-2750 
SOUTHERN METHODIST UNIVERSITY / DALLAS, TEXAS 75275-0395 



October 27, 1987 

Ms. Susan Prestwich 
U.S. DOE 
785 DOE Place 
Idaho Falls, ID 83402 

Dear Susan: 

We are approaching completion of the tasks associated with DOE contract 
DE-FG07-86ID12623 whose official end date was September 30, 1987. We expect 
to submit the final report within 45 days and all the field and laboratory 
work is done. We are preparing the final report at this time. Howard Ross 
suggested that it would be appropriate, nonetheless, to request an official, 
no-cost time extension to allow orderly termination of the project. Therefore 
I am requesting such an extension to December 31, 1987. 

Sincerely, 

David D. Blackwell 

DDB/mw 

cc: Jeffrey Hoyles 
Howard Ross 
James Bruseth 

DEPARTMENT OF GEOLOGICAL SCIENCES / 214 • 692-2750 
SOUTHERN ME^^ODIST UNIVERSITY / DALLAS, TEXAS 75275-0395 



July 6, 1988 

Mr. Howard Ross 
Earth Sciences Lab, UURI 
391 Chipeta Way, Ste C 
Salt Lake City, Utah 84108-1295 

Dear Howard: 

Enclosed are a couple of color copies of the map as promised. 
The distr ibut ion l i s t for the copies of the f inal report for Grant 
No. DE-FG07-86ID12623 is as follows: 

USDOE/DGHT 
USDOE/IF 
UURI 
USDOE/TIS 

Washington 
Idaho Falls 
Salt Lake City 
Oak Ridge 

Marshall Reed 
Ken Taylor 
Howard Ross 

2 
4 
2 
1 

David D. Blackwell 

DDB/mw 

Enclosure 

DEPARTMENT OF GEOLOGICAL SCIENCES / 214 • 692-2750 
SOUTHERN METHODIST UNIVERSITY / DALLAS, TEXAS 75275-0395 
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June 8, 1988 

Mr. Howard Ross 
Earth Sciences Laboratory 
391 Chipeta Way, Suite A 
Salt Lake City, UT 84108 

Dear Howard: 

Enclosed are 2 copies of the final report for DOE contract 
DE-FG07-86ID12623. I have also sent 4 copies to Ken Taylor, 2 to 
Marshall Reed, and 1 to DOE-TIC. Enclosed are several extra color 
prints of the geothermal map as well, in case you need to make 
extra copies of the report. 

Sincerely, 

> • 

David D. Blackwell 

DDB/mw 

Enclosures 

DEPARTMENT OF GEOLOGICAL SCIENCES / 214 • 692-2750 
SOUTHERN METHODIST UNIVERSITY / DALLAS, TEXAS 75275-0395 



DOE F 4600.1 
(7-81) 

U.S. DEPARTMENT OF ENERGY 

N O T I C E O F F I N A N C I A L A S S I S T A N C E A W A R D 

(See i n s t r u c t i o n s o n Fieverse) 

93-410 Under the authority of Public Law 
subject to legi i lat icn, regulations andpoljc_ms applicable to (cite legislative program t i t le) : 

and 

Geothermal Act o f 1977 
1. PROJECTTITLE 

Geothermal Map of the U.S./Heat 
Flow Analysis 

3. RECIPIENT (Name, address, zip code, area code and telephone no.) 

Southern Methodist Universi ty 
Department of Geological Sciences 
Dallas. TX 75275 

8. RECIPIENT PROJECT DIRECTOR (Name and telephone No. j 

Dr. David Blackwell (214) 692-2745 

9. RECIPIENT BUSINESS OFFICER (Name and telephone No.) 

Ms. Jo Featherston (214) 692-2018 

11 . DOE PROJECT OFFICER (Name, address, zip code, telephone No.) 

Susan Prestwich (208) 526-1147 
US DOE - Idaho Operations Off ice 
IPiFi nOF Pl;^rP - TH;ihn F a l U , TH «TZin? 

2. INSTRUMENT TYPE 

Q GRAWT n COOPERATIVE AGREEMENT 

4. INSTRUMENT NO. 

DE-FG07-86ID12623 
6. BUDGET PERIOD 

FBOM: 12/3Q/8SHBU- 12/31/8 
10. TYPE OF AWARD 

D NEW 

D REVISION 

5. AMENDMENT NO. 

A002 
7. PROJECT PERIOD 

^""^••n/1/85 ^""••12/31/87 

D CONTINUATION 

( 3 SUPPLEMENT 

D RENEWAL 

12. ADMINISTERED FOR DOE BY (Name, address, zip code, telephoneNo.) 

R. Jeffrey Hoyles (208) 526-0790 
U. S. Department of Energy 
Idaho Operations Off ice 
785 DOE Place - Idaho Falls, ID 83402 

13. RECIPIENT TYPE 
D STATE GOV'T 

D LOCAL GOV'T 

D INDIAN TRIBAL GOV'T D HOSPITAL 

D INSTITUTION OF 
HIGHER EDUCATION 

D OTHER NONPROFIT 
ORGANIZATION 

• FOR PROFIT 
ORGANIZATION 

Dc D P DSP 

n INDIVIDUAL 

n OTHER (Specify) 

14. ACCOUNTING AND APPROPRIATIONS DATA 

a. Appropriation Symbol b. B & R Number c. FT/AFP/OC 

16. BUDGET AND FUNDING INFORMATION 

a. CURRENT BUDGET PERIOD INFORMATION 

(1) DOE Funds Obligated This Action 

(2) DOE Funds Authorized for Carry Over 

(3) OOE Funds Previously Obligated in this Budget Period 

(4) DOE Share of Total Approved Budget 

(5) Recipient Share of Total Approved Budget 

(6) Total Approved Budget 

t - 0 -
s - 0 -
' 58, 058.00 
sllb,/90.00 
$ -0-
,115.790.00 

d. CFA Number 

15. EMPLOYER l.D. NUMBER/SSN 

b. CUMULATIVE DOE OBLIGATIONS 

(DThis Budget Period 
[Total of lines a.(1) anda.(3)] 

(2) Prior Budget Periods 

(3) Project Period to Date 
[Total of lines b. ( f ) and b. (3)1 

« 73,790.00 

4 42,- 000.00 

, 115,790.00 

17. T O T A L ESTIMATED COST OF PROJECT $ 

/777/s is the current estimated cost of the projet:t. It is not a promise to award nor an autttorization to expend funds in this amount.) 

18. AWARD/AGREEMENT TERMS AND CONDITIONS 

This award/agreement consists of this form plus the following: 

a. Special terms and conditions (if grant) or schedule, general provisions, special provisions (if cooperative agreement) 

b. Applicable program regulations (specify) . JDate) . 

c. DOE Assistance Regulations, 10 CFR Part-600, as amended. Subparts A and 2) B (Grants) or D C (Cooperative Agreements). 

d. Application/proposal dated 1 / ? 7 / R f i , D as submitted D with changes as negotiated 

19. REMARKS ~ ~ 

The purpose of this amendment is to extend the project period to allow for preparation 
of the f i n a l report . This is a no cost extension. 

20. EVIDENCE OF RECIPIENT ACCEPTANCE 

/Li _<z J L - ^ - ^ - ^ . / . - i ^ 0 . /yi^c-T-yL 12/18/87 
(Signature o f Author ized Recipient Official) 

Mildred B. Haenel 

(Date) 

(Name) 

Director ad interim. Research Adminlstratlor, 
(Title) 

2 1 . AWARDED BY 

£ g . / / ^ 
/ -/ (Signaturi) 

R. Jef f rey Hoyles 

-.—^>_CQ__ /.yj/s/^' ~) 
(Date) 

(Name) 

Contracting Of f i cer 
(Title) 



(?-81) 

Under the authori ty of Public Law 

NOTICE OF FINANCIAL ASSISTANCE AWARD 
(See Instructions on Fieverse) 

93-410 end 
subject to legislation, regulations and policies applicable to (cite legislative program t i t le) : 

Geothermal R&D Act of 1977 
1. PROJECTTITLE 

Geothermal Map of the U.S./Heat 
Flow Analysis 

3. RECIPIENT (Name, address, zip code, ares code and telephone no.l 

Southern Methodist University 
Department of Geological Sciences 
_Da-]4̂ -S3-T-X—7-52-7-5 

8. RECIPIENT^PROJECT DIRECTOR (Name and telephone No. l 

Dr. David Blackwell (214) 592-2745 
9. RECIPIENT BUSINESS OFFICER (Name and telephone No.) 

Ms. Jo Featherston (214) 692-2018 
11 . DOE PROJECT OFFICER (Name, address, z ipcode, telephoneNo.) 

Susan Prestwich (208) 526-1147 
U.S. DOE, Idaho Operations Office 
785 DOE Place, Idaho Falls, ID 83402 

2. INSTRUMENT TYPE 

[ ^ GRANT D COOPERATIVE AGREEMENT 

4. INSTRUMENT NO. 

DE-FG07-86ID12523 
5. AMENDMENT NO. 

A002 
6. BUDGET PERIOD 

FROM: 8 / 1 / 8 6 THRU: 8 / 3 1 / 8 7 

10. TYPE OF AWARD 

D NEW 

• REVISION 

7. PROJECT PERIOD 

FROM: 1 1 / 1 / 8 5 THRU: 9 / 3 0 / 8 7 

D CONTINUATION 

ffi SUPPLEMENT 

D RENEWAL 

12. ADMINISTERED FOR DOE BY (Name, address, zip code, telephone No.) 

R. Jef f rey Hoyles (208) 526-0790 
U.S. Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho Fa l l s , ID 83402 

13. RECIPIENT TYPE 
D STATE GOVT 

D LOCAL G p y r 

D INDIAN TRIBAL GOVT D HOSPITAL 

iX] INSTITUTION OF 
HIGHER EDUCATION 

D OTHER NONPROFIT 
ORGANIZATION 

D FOR PROFIT 
ORGANIZATION 

Dc DP DSP 

D INDIVIDUAL 

D OTHER (Specify) 

14. ACCOUNTING AND APPROPRIATIONS D A T A 

a. Appropriation Symbol 

89 X 0224.91 
b. B & R Number 

AMI 015100 
c. FT/AFP/OC 

ID-74-91/410 
16. BUDGET AND FUNDING I N F O R M A T I O N 

a. CURRENT BUDGET PERIOD I N F O R M A T I O N 

(1) DOE Funds Obligated This Act ion 

(2) DOE Funds Authorized for Carry Over 

(3) DOE Funds Previously Obligated in this Budget Period 

(4) DOE Share of Total Approved Budget 

(5) Recipient Share of Total Approved Budget 

(6) Total Approved Budget 

s 
$ 
$ 
$ 
$ 
$ 

15,705.UU 
-0 -

58,085.00 
115,790.OIT 

-0 -
115,790.00-

d. CFA Number 

15. EMPLOYER l.D. NUMBER/ SSN 

b. C U M U L A T I V E DOE OBLIGATIONS 

(1) This Budget Period 
[Tota l o f lines a.(1) and a. (3)\ 

(2) Prior Budget Periods 

(3) Project Period to Date 
[To ta l o f lines b. (J) and b. (2)1 

s 73,790 

^ 42,000 

« -115,790 

00 

00 

00 

17. T O T A L ESTIMATED COST OF PROJECT $ 

(This is the current estimated cost of the project. It is not a promise to award nor an authorization to expend funds in this amount.) 

18. AWARD/AGREEMENT TERMS AND CONDITIONS 

This award/agreement consists of this form plus the following: 

a. Special terms and conditions (if grant) or schedule, general piovisions, special provisions (if cooperative agreement) 

b. Applicable program regulations {specify} _ _ (Date) . 

c. DQE Assistance Regulations, 10 CFR Part-6(X), as amended, Subparts A and K] B (Grants) or . D C (Cooperative Agreements). 

d. Application/proposal dated 1 / 2 7 / 8 6 D as submitted D with changes as negotiated 

19. REMARKS 

This Grant consists of this NFAA and Budget Information; Additional funds of $15,705 are 
hereby obligated which extends the project period to 9/30/87. 

20. EVIDENCE OF RECIPIENT ACCEPTANCE 

y y < . /A. ^ / / ) / ^ 7 
(S^>4nsiure o f Author ized Recipient Official) 

/•Tames E. B r u s e t h , Ph .D 

(Dete) 

(Namel 

yjDlx&CtOT, Re.sp.arch A d m x a i s f r a t i o n 
(Tit le) 

2 1 . AWARDED BY fVARDEDBY / / ^ 

iSigneture) (Date) 

R. J e f f r e y Hoylpc; 
(Name) 

Contracting Officer 
(Tit le) 

•-T5Ft>.rn»~»--i— 
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FEDERAL ASSISTANCE BUDGET INFORMATION FORM 
FOBrH EIA 459C f0Rr \1 APPROVED 

O M B No, 1900 0127 

' l T - m r M M ^ 6 2 3 'geom^rmal Map of the U.S./Heat Flow Analysis 
3 Namn ami Address Southem Methodlst Univers i ty 

Department of Geological Sciences 
Dal las, TX 75275 

4. PiogrnmlPlcjfCl Slai l Dale 8 / 1 / 8 5 

5. Complel ion Dale 

9/31/87 

SECTION A - BUDGET SUMMARY 

Giani Program, 

Funciion 

O' 

Act iv i ly 

1. 12623 

2. 

3 

4. 

Federal 

Cainloq No-

(1)1 

5 TOTALS 

Esiimaied Unobligaied Funds 

Federal 

Ic) 

$ 

S 

Non Federal 

(dl 

S 

« 

New 01 Revised Budget 

Federal 

5 15,705 

% 

Non Federal 

t i l 

$ 

S 

Toial 

(gl 

«15,705 

s 

SECTION B • BUDGET CATEGORIES 

6. Object Cl?ss Categories 

Jl. Petsonnet 

b. Fringe Benefits 

c. Travel 

d. Equipment 

e. Supplies 

I. ContFoclusI 

g . Conslnict ion 

h. Olher 

i. Total Direct Charges 

j . Indirect Charges 

y. TOTALS 

7. FVogram Income 

- Grant Program. Function or Activity 

„, ModA002 

= 7,950 
1,159 

750 

1,500 

11,359 

4,345 

«15,705 

-0 -

(21 

$ 

» 

» 

(3) 

S 

J 

t 

(41 

s 

> 

) 

Total 

(51 

* 7,950 
1,159 

750 

1,500 

11,359 

4,346 

a5,705 

s - 0 -



uiai i i , nu. ut-r i^u/l". 

^ y]/cy 

REPORT DISTRIBUTION LIST 

DE-FG07- • ' 

U. S. Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho FAlls, ID 83402 

A ATTN: Peggy Brookshier, Program Manager 
Energy & Technology Division 

6 ATTN: Ronald A. King 
Contracts Management Division 

C ATTN: E. 6. Jones. Director 
Financial Management Division 

D University of Utah Research Insitute 
Earth Science Laboratory 
391 Chipeta Way, Suite A 
Salt Lake City, UT 84108 

ATTN: Duncan Foley 

^ U. S. Department of Energy 
Technical Information Center 
P.O. Box 62 
Oak Ridge, TN 37830 

( 



wa • mawi-aaw^mar^m »fl«r * v ^ « i * « » ^ I 

(See Instructions on Beveree) 

93-410 Undrr th t authority of Public Law 
•ibiaci to logitlttion. rtQulatiom and policin applicable to (citt lagitiative program title): 

Geothermal R&D Act of 1977 
1. rBOJECT TITLE 

Geotnermal Map of the U.S./Heat 
Flow Analysis 

3. RECIPIENT INarrt/L a^dress,.tiocaiie, area code and telepftone no.) 

Southern Methodist TJmversify 
Department of Geological Sciences 
Dallas, TX 75275 ' 

8. RECIPIENT PROJECT DIRECTOR (Name and telephone No.) 

Dr. David Blackwell (214) 692-2745 

9. RECIPIENT BUSINESS OFFICER (Nameand telephone No.) 

Ms. Jo Featherston (214) 692-2018 
11. DOE PROJECT OFFICER (Name, address, zip code, telephone No.) 

Susan Prestwich (208) 526-1147 
U.S. DOE, Idaho Operations Office 
785 DOE Place, Idaho Falls, ID 83402 

2. INSTRUMENT TYPE 

CS GRANT O COOPERATIVE AGREEMENT 

4. INSTRUMENT NO. 

DE-F607-86ID12623 
6. BUDGET PERIOD 

FROM8/1 /86 THRU 7/31/87 

S. AMENDMENT NO. 

AOOl 

10. TYPE OF AWARD 

D NEW 

D REVISION 

7. PROJECT PERIOD 

FROMl 1/1/85 THRU 7/31/8 : 

D CONTINUATION 

fc SUPPLEMENT 

D RENEWAL 

12. ADMINISTERED FOR DOE BY (Name, address, zip code, telephoneNo.) 

Ronald A. King (208) 526-0790 
U.S. Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho Falls. ID 83402 

13. RECIPIENT TYPE 
D STATE GOV'T 

D LOCAL GOV'T 

D INDIAN TRIBAL GOV'T D HOSPITAL 

C INSTITUTION OF 
HIGHER EDUCATION 

D OTHER NONPROFIT 
ORGANIZATION 

D FOR PROFIT 
ORGANIZATION 

Dc D P DSP 

D INDIVIDUAL 

D OTHER (Specifyl 

14. ACCOUNTING AND APPROPRIATIONS DATA 

a. Appfopfiation Symbol 

89 X 0224.91 
b. B B R Number 

AM1015100 
c. FT/AFP/OC 

ID-64-91/250 
d CFA Number 

15. EMPLOYER l.D. NUMBER/SSK 

16. BUDGET AND FUNDING INFORMATION 

a. CURRENT BUDGET PERIOD INFORMATION b. CUMULATIVE DOE OBLIGATIONS 

ID DOE Funds Obligated This Action 

(2) DOE Funds Authorized for Carry Over 

i 58.085 
$_28,475 

O) DOE Funds Previously Obligated in this Budget Period $ . n 5 ^ 
•4) DOE Share of Total Approved Budget 

t5) Recipient Share of Total Approved Budget 

(6) Total Approved Budget 

86,560 
yy-

86,550 

(1) This Budget Period 
[Total of lines a. (1) and a. (3)] 

(2) Prior Budget Periods 

(3) Proiect Period to Dote 
[Total of lines b. (Dandb. (2)1 

i 58.085 

t 42.000 

tlOO.085 

17. TOTAL ESTIMATED COST OF PROJECT 

(Tttis is tfte current estimated cost of the project, h is not a promise to award nor an authorization to expend funds in this amount.) 

18. AWARD/AGREEMENT TERMS AND CONDITIONS 

This Bward/BBreemem consists of this form plus the following: 

a Special terms and conditions (rf grant) or schedule, genera! provisions, special provisions (if cooperative agreement) 

b. Applicable program regulations (specifyl . •——— (Date! _ 

c. DOE Assistance Regulations, 10 CFR PanSX), as amended, Subparts A and JQ(B (Grants) or D C (Cooperative A£ ~ ^ 1 / ' Z \ / v ' 7 

d Application/proposal dated 1 / 2 7 / 8 6 D as submrtted S vWth changes as negotiated 

19. REMARKS 

This Grant consists of this NFAA; Budget Information; and Statement of Work. 
Additional funds of $58,085 are hereby obligated which extends the project 
period to 7/31/87. 

20 EVIDENCE OF RECIPIENT ACCEPTANCE 

(^gnbture of Authorized Recipient Official) 

(Name) 

'<̂  Director, Research Administration 
(Title) 

21. AWARDED BY 

(Signature) ' (Date) 

William C. Drake 

Contracting Officer"""'^ 

(Title) 



FEDERAL ASSISTANCE BUDGET INFORMATION l loRM 
fOMM [I&4SSC 
note 

FOHM APPROVtD 
OMB nto tM041?7 

0f-TE0r?6i51t5T2e23 If^lTK^fiTi^l Map of the U.S./Heat 
?K »̂,«Ad*«s Southern Methodist University 

Department of 
1 Dallas. TX 

ijeoiogicai sciences 
75275 

Flow Analysis 
4 Piog.»mrftt>ieo Si«n b r f g / j y g 5 

h Complelion Dnt 

7/31/87 

SECTION A BUDGET SUMMARY | 

1 G f t m Piog'Brr,, 

1 Fuocito' i 

AciivfTy 

(a 

, 12623 

2 

3 

[ < 

Caiafop No 
tb-

6 -rOTtLS 

Ettinxied UrabiigaieC S n l s 

Fedetai 
Icl 

t 

t 

f iO^ - t tO f 'B ' 

«Si 

t 

I t 

New w MeviaeO BudcR 

Fcdeoi 
lel 

.58,085 

«58.085 

NonFedeni 

« 

» 

t « » 

•9' 

. 58,085 

1. 58.085 

. SECTION B - BUDGET CATEGORIES | 

€ Ot>^'. Ciasi Oiepofies 

1 f Pp ' i c^ne ' 

b f'trtgC Bfr>*'fil! 

c Trave' 

e EojiDmen' 

• S-Tpiies 

) Oinrariua' 

fi Cf>nsTrunton 

^ Or^e-

i lota' Dtfeci Owgcs 

1 fc^dnen Cha»pK 

k TOTAlS 

7 Ptop-aTi inctwTw 
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Southern Methodist University 
Grant * : DE-FG07-B61D12623 MOD AOOl 

Statement of Work 

1.0 Introduction 

The specific work to be conducted as decribed by the Scope Is In 
support of Caldera Reservior Investigations to provide thermal data to 
support research to understand the nature of the deep hydrothermal 
resource of the Cascades Volcanic region. 

2.0 Scope 

To collect thennal conductivity and other physical measurements, 
calculate heat flow values, and interpret the thermal results in terms 
of regional tectonic and geothermal models for all cost-shared 
thermal gradient holes drilled under the Caldera Investigations 
Program solicitations during the extent of the program. 

3.0 Applicable Documents 

SCAP No. DE-SC07-85ID12580 "For Cascades Deep Thennal Gradient 
Drilling" 

SCAP No. DE-SC07-861D12632 "Geothermal Research Holes in the 
Cascades" 

4.0 Technical Tasks 

1. Conduct thermal conductivity and other physical measurements in 
each gradient hole 

2. Calculate heat flow values 

3. Interpret thermal results in terms of regional tectonic and 
Geothermal models 

4. Prepare reports 

5.0 Reports Data and Other Deliverables 

1. Annual Data Report 

2. Final technical report, incorporating data and interpretation 

6.0 Special Considerations 

Not applicable 
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CEOTHERHM. MAP OF THE UNITED STATES 

Budget.plan 

November 1, 1985 - October 31, 1986 

SAIARIES 

Principal Investigator 
David D. Blackwell 
50% 1 BO., Sumner 86 9 $59,800/9 BOS. 

Co-Principal Investigator 
John Steele 
45% 7 BOS. « $28,870/12 BOS. 
45% 3 BOS. § $30,475/12 BOS. 

Graduate Research Assistant 
50% 7 BOS. § $l,400/ino. 
100% 3 BOS. § $l,500/no. 

Secretary 
10% 10 nos. § $14,000/cy 

$ 3,322 

7,547 
3,428 

4,900 
4,500 

1,167 

TOTAL SALARIES $ 24,864 

EKPLOYEE BENEFITS 

19.2% Principal Investigator 
20.7% Co-Principal Investigator & 

Secretary 

MISCELLANEOUS SUPPLIES t SHIPPING 

TRAVEL 

National Meeting for P.l. and Co-P.I, 

$ 638 

2,513 3,151 

467 

1,200 

TOTAL DIRECT COSTS 

INDIRECT COSTS (41.5% MTDC) 

$ 29,682 

12,318 

TOTAL PROJECT COSTS $ 42,000 
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Grant No. DE-FG07-86ID12623 

STATEMENT OF WORK 
SOUTHERN METHODIST UNIVERSITY 

1. Compile existing heat flow data for the United States from published 
and unpublished sources. Including Department of Energy funded work by 
other researchers, and other data as may be made available. Include 
location Information, heat flow values, and appropriate other thermal 
data. Prepare draft map of heat flow data. Including contours of heat 
flow. 

2. Compile, where available, existing data about temperatures In 
selected regional aquifers. Prepare a map and contour these data. 

3. Compile additional appropriate geothermal data, as time and funds 
permit. These data may include thermal springs and wells, sites 
of Quaternary volcanism, and possible sites of magma chambers. 

4. Assemble the heat flow data Into a comprehensive data base. 

5. Prepare and publish a report which summarizes the work of the 
program, and includes the heat flow data base compiled during this 
effort. 

6. Provide overall project management and complete report on tasks 
in a timely manner. Management reports shall be provided as defined 
by the attached DOE form EIA 459A - Reporting Requirements Checklist. 
The original Final Report for this grant will be due on the original 
due date. The required reports are also summarized as follows: 



July 9, 1987 

Ms. Susan Prestwich 
U.S. Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Ms. Prestwich: 

Enclosed is a duplicate copy of a letter Dr. Blackwell submitted in April to Dr. Marshall 
Reed. The letter requested additional support for Dr. Blackwell's DOE grant (#DE-FG07-
86ID12623). I am sending this copy to you at the request of Dr. Howard Ross. 

I appreciate your consideration of this request for additional support, and if I can supply 
further information, pease let me know. 

/^'^t;icerely, 

3ames b. BrusetnT '̂ltrDv 

y xc: Dr. Howard Ross\/ 
Dr. David Blackwell 

F^ESEARCH ADMINISTRATION / 214 • 692-2033 
SOUTHERN METHODJST UNIVERSITY / DALLAS, TEXAS 75275 
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September 6, 1985 

Ms. Peggy Brookshier 
U.S. DOE 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Ms. Brookshier: 

S.M.U. Enclosed is a copy of a revised budget and work plan for 
proposal number 50532 "Geothermal Map of the United States". If 
you need additional supporting information of a technical nature, 
contact me. University grant and contract information can be obtained 
from Mildred Haenel (692-2033). Thanks for your consideration. 

Sincerely yours, 

>aSl:y ^^ .iL 

David D. Blackwell 
Chairman 

DDB:ban 
Enc. 

I -

5MU 

DEPARTMENT OF GEOLOGICAL SCIENCES/214 • 692-2750 
SOUTHERN METHODIST UNIVERSITY / DALLAS, TEXAS 75275 



Prepared by: 

A PROPOSAL TO 

DEPARTMENT OF ENERGY 

SUBMITTED BY: 

SOUTHERN METHODIST UNIVERSITY 
FOR ITS 

INSTITUTE FOR THE STUDY OF EARTH & MAN 

DALLAS, TEXAS 75275 

FOR 

A GEOTHERMAL MAP OF THE UNITED STATES 

PERIOD: NOVEMBER 1, 1985 
TO 

^OCTOBER 31, 1986_ 

AMOUNT: $ 42,000 

;48b \h hA 

Approved for 
SOUTHERN METHODIST 

David D. Blackwell, Ph.D. ^ 
Principal Investigator 
(214) 692-2745 

Mildred B. Haenel, Director 
Research Administration 
(214) 692-2033 



Geothermal Map of the United States 

This project involves compilation of existing geothermal data for 
the United States. The object of this compilation is to prepare 
a geothermal map for the United States which will be part of a 1:5,000,000 
scale Geothermal Map of North America to be published as part of 
the Geological Society of America's Centennial Decade of North American 
Geology project (DNAG). Data to be included on the map 
heat flow sites, heat flow values, contours of heat flow, 
of temperature on selected .aquifers as data permit. Alsc 
will be hot spring locations and sites of (Quaternary voli 
possible magma chambers. In addition to preparation of 
data for map presentation, the heat flow data will be asj 
into a computer database which will be made publically available 
to those interested in geothermal studies. This comprehensive database 
will be built on data collection carried out during the past few 
years as part of the state-coupled resource assessment program funded 
by U.S.DOE/DGE. This database will be useful for government planning, 
private sector geothermal exploration and evaluation, and academic 
studies. The completion date for map compilation is October 31, 
1986, with completion of the database compilation and a final report 
of results on December 31, 1986. Investigators at Southern Methodist 
University will be in overall charge of the direction and compilation 
of the map and database. Compilation of 
at S.M.U. in cooperation with individual 

wi11 be 
and contours 

0 included 
canism and 
the geothermal 
sembled 

with particular areas. The completeness 
in the database will depend on the level 

the data will be by personnel 
investigators familiar 
of the ancilliary information 
of involvement of the original 

ivestigators that can be obtained either voluntarily or by subcontract. 
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GEOTHERMAL MAP OF THE UNITED STATES 

Proposed Budget 

November 1, 1985 - October 31, 1986 

SALARIES 

Principal Investigator 
David D. Blackwell 
50% 1 mo., Summer 86 @ $59,800/9 mos. 

Co-Principal Investigator 
John Steele 
45% 7 mos. & $28,870/12 mos. 
45% 3 mos. @ $30,475/12 mos. 

Graduate Research Assistant 
50% 7 mos. @ $l,400/mo. 
100% 3 mos. @ $l,500/rao. 

Secretary 

10% 10 mos. @ $14,000/CY 

TOTAL SALARIES 

EMPLOYEE BENEFITS 
19.2% Principal Investigator 
20.7% Co-Principal Investigator & 

Secretary 

MISCELLANEOUS SUPPLIES & SHIPPING 

TRAVEL 

National Meeting for P.I. and Co-P.I. 

TOTAL DIRECT COSTS 

INDIRECT COSTS (41.5% MTDC) 

TOTAL PROJECT COSTS 

$ 638 

2,513 

1985 

$ 3 ,322 

7,5l? ]^IU^ 
3,428 

4,900 
4,500 

1,167 

$ 24,864 

3,151 

1,200 

$ 29,682 ' -

12,318"-

$ 42,000. ' '^ 



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 

391 CHIPETA WAY, SUITE C 
SALT LAKE CITY, UTAH 84108-1295 

TELEPHONE 801-524-3422 

MEMORANDUM 

S e p t . 1 9 , 1 9 8 5 

T O : Peggy B r o o k s h i e r 
FROM: Duncan F o l e y 
R E : A t t a c h e d SMU e v a l u a t i o n 

I have e n c l o s e d my e v a l u a t i o n o-f t h e SMU p r o p o s a l - fo r 
c o m p i l i n g a h e a t -f 1 OIAJ d a t a b a s e . I have d i s c u s s e d | t h e w o r k a n d 
t h e p r o p o s e d s t a t e m e n t o-f w o r k w i t h D a v i d B l a c k w e l l , a n d he d i d 
n o t have any o b j e c t i o n s when I r e a d i t t o h i m . A -few a d d i t o n a l 
p o i n t s a r e w o r t h n o t i n g : 

1 . T h i s w i l l be a h e a t - f l o w d a t a b a s e . 
t o c o m p i l e t h e r m a l g r a d i e n t d a t a , a s he -fee 
t o o t i m e c o n s u m i n g - for t h e l e v e l o-f - f u n d i n g 

D a v i d d o e s n o t i n t e n d 
i t w o u 1 d be 

t h e y h a v e . 

The e x a c t - f o r m a t o-f t h e f i n a l r e p o r t i ^ e m a i n s t o be 
s p e c i f i e d . D a v i d w i l l p r o v i d e t h e d a t a i n c o m p u t e r d i s k , 
t a p e , o r p a p e r p r i n t o u t - f o r m a t . I f DOE h a s a p r e f e r e n c e 
( p e r h a p s p a p e r f o r N T I S ? ) , t h i s s h o u l d be s p e c i f i e d i n t h e 
S t a t e m e n t o f W o r k . 

I have r e q u e s t e d r e s u m e s f r o m D a v i d and J o h n S t e e l e , 
s h o u l d be a r r i v i n g s h o r t l y . 

wh i ch 

4. The ultimate success of this program is dependant upon the 
Geological Society of America publishing the map. The 
thermal map will be part of a series on North America, and 
publication has begun on some of the books ii n this series. 
The time requirements of the GSA will hopefully mean that 
this project will be more timely than the past SMU work. 

David reiterated his interest in obtaining more funding 
for this work, and said that he would keep in touch with 
Marshall. He also will be calling you about mid-October, 
out the progress on getting him money. 

Please call if you have any questions. 

to find 



Sept. 19, 1985 

MEMORANDUM 

TO: Peggy Brookshier 
FROM: Duncan Foley 
RE: Attached SMU evaluation 

I have enclosed my evaluation of the SMU proposal for 
compiling a heat flow data base. I have discussed t 
the proposed statement of work with David Blackwell, 
not have any objections when I read it to him. A fe 
points are worth noting; 

he work and 
and he did 

w addi tonal 

1 doe This will be a heat flow data base. David 
to compile thermal gradient data, as he feels 
too time consuming for the level of funding th 

s not intend 
i t would be 

ey have. 

The exact format of the final report remains to be 
specified. David will provide the data in Computer disk, 
tape, or paper print out format. If DOE has a preference 
(perhaps paper for NTIS?), this should be specified in the 
Statement of Work. 

I have requested resumes from David and John Steele, which 
should be arriving shortly. 

The ultimate success of this program is dependant upon the 
Geological Society of America publishing tne map. The 
thermal map will be part of a series on North America, and 
publication has begun on some of the books in 
The time requirements of the GSA will hopeful 
this project will be more timely than the pas 

this series, 
ly mean that 
t SMU work. 

David reiterated his interest in obtaining more fjunding 
for this work, and said that he would keep in touch with 
Marshall. He also will be calling you about mid-October, to find 
out the progress on getting him money. 

Please call if you have any questions. 



TECHNICAL E'v'ALUATION OF GRANT PROPOSAL 

TITLE: A Geothermal Map of the United States 

SUBMITTED TO: DOE/ID (via HQ) 

SUBMITTED BY: Dr. David Blackwell 
Department of Geological Sciences 
Southern Methodist University 
Dal las, TX 75275 
phone: 214-692-2745 

AMOUNT REQUESTED: *42,800 

AMOUNT SUGGESTED: *42,000 

PROPOSED DURATION: Nov. 1, 1985 to Dec. 31, 1986 

PROJECT DESCRIPTION: SMU proposes to compile data for a 
geothermal map of the United States, which will be published 
independantly of this proposal by the Geological Society of 
America. Data to be compiled include heat flow sites, heat flow 
values, heat flow contours, and temperatures on selected 
aquifers. Hot springs and young volcanic activity rnay also be 
compiled. The data compiled, but not the map, will be made 
publically available through this effort. 

GENERAL REMARKS: 
1. Work Statement: Sept. 6, 1985, suggested work plkn has been 
revised to reflect task oriented order for work, and is 
appropriate as revised. 

2. Task Changes: No major revisions. 

3. Cost Information: Adequate as provided; assurances and 
negotiated rate agreement are not attached to propojsal 

SPECIFIC REMARKS 
1. Manhours: Adequate to perform and supervise work 

2. Materials: Minimal supplies requested 

3. Subcontracts: None as part of this proposal, but subsequent 
proposals may list extensive subcontracting, to aiql in efficiency 
of data gathering. 

4. Travel and Per Diem: One professional meeting for PI and Co-PI 
i s al1 that i s 1i sted. 

5. Other Direct Costs: Salary completes costs; computing, other 

1 -



costs will be paid by SMU (although not shown as a cost share) 

6. Proposers Capability to Meet the Objectives: SMU 
capable of meeting the task outlines. They have a t 
however, in being late with deliverables. This will 
closely monitored during the program. 

7. Key Personnel Qualifications: David Blackwell an 
have the experience and skills to accomplish this wor' 
nationally known in the heat flow field, and will prov 
qual i ty product. 

8. Anticipated Objectives an 
objective of compiling relev 
achieved. They have a high 
Their ability to compile oth 
willingness of other researc 
good probability of success, 
such data, which may not be 
publication of the map is de 
of America; this has a high 
will be part of a series. 

d Probability of Success 
ant heat flow data shoul 
probability of success w 
er data sets will depend 
hers to share i nf ormat i oiii 
but may be limited by t 

directly usable. Eventu 
pendant upon the Geologi 
probability of happening 

2 -

s h i gh1y 
ack record, 
have to be 

John Steele 
k. They are 
i de a h i gh 

The 
be easi l y 
th this, 
on the 

th i s has a 
e format of 
1 
al Society 
as th i s map 



1. 

2. 

SUGGESTED STATEMENT OF WORK 
SOUTHERN METHODIST UNI'^ERSITY 

States from 
Department of 
other data as 

Compile existing heat flow data for the United 
published and unpublished sources, including 
Energy funded work by other researchers, and 
may be made available. Include location information, heat 
flow values, and appropriate other thermal data. Prepare 
draft map of heat flow data, including con 
f 1 ow. 

tours bf heat 

Compile, where available, existing data about 
in selected regional aquifers. Prepare a map 
these data. 

Compile additional appropriate geothermal data 
funds permit. These data may include therma 
wells, sites of Quaternary volcanism, and poss 
magma chambers. 

Assemble 
base. 

the heat flow data into a compre 

Prepare and publish a report which summarizes 
the program, and includes the heat flow data 
during this effort. 

temperatures 
and contour 

as time and 
I springs and 
ible sites of 

tensive data 

the work of 
base comp i1ed 

Provide overall project management and complete report on 
tasks in a timely manner. Management reports shall be 
provided as defined by the attached DOE form EIA 459A 
Reporting Requirements Checklist. The original Final Report 
for this grant will be due on the original due date. The 
required reports are also summarized as follows: 

- 3 



JUSTIFICATION FOR OTHER THAN FULL 
AND OPEN COMPETITION 

SOUTHERN METHODIST UNIVERSITY 

A Geothermal Map of the United States 

I have reviewed the Justification for Other Than Full and Ope 

and DOE Order 4200 lb. This research proposal represents a u 

innovative concept that is not otherwise available to DOE and 

resemble the substance of a pending competitive procurement. 

n Competition 

nique and 

does not 

Project Manager 

Contracting Officer 
William C. Drake 



U.S. DEPARTMENT OF ENERGY 

DOE F 4220.2 (6-60) (Formerly PR-415) 

SIVIALL BUSINESS/LABOR SURPLUS SET-ASIDE REVIEW l.D. NO. 

f ITEM TITLE/DESCRIPTION Bu:;i NESS SIZE STANDARD 

ECOMMEIl^lDED BY S.B. SPECIALIST 

NUMBER 

SMALL 
R 
EMPLOYEES 
DOLLAR 
SIC CODE: 

$ 

PROGRAM OFFICE: ( \ - L C r ^ > c < : ^ V ~ " ^ c V s s - x ^ W , 
^ 

PROCURING ACTIVITY: 
^ ^ < ^ c V r c > ^ ^ 

SB/LS PARTICIPATION WAS CONSIDERED IN THE PREPARATION OF 
THIS PROCUREMENT ITEM AND FOLLOWING IS RECOMMENDED: 

a Small Business Set-Aside % $ 

D Labor Surplus Set-Aside % $ 

D SBA Section 8(a) Procurement 

M Set-Aside Action Not Recommended 

NAME AND LOCATION OF PROPOSED 
SOURCE: (If Sole Source) 

D Small Business D Minority 

D Labor Surplus Firm S Other 

SET-ASIDE NOT FEASIBLE BECAUSE: 

DNo Reasonable Expectation of Receiving Sufficient Offers 
from SB/LS Firms to Assure Award* 

DProgram Objectives Dictate Broadest Possible Solicitation to 
Obtain "Best Available" Expertise* 

DSolicitation if for "Best Idea/Approach" R&D Effort 

DContinuing and Directly Related R&D Effort. Competitive 
Procurement Not Feasible for Economic and/or Technical 
Reasons 

D Procurement is for Completion or Within-Scope Expansion 
of Current Contract 

DThis is for Extension of Current Services to Allow Preparation/ 
Award of Competitive Follow on Procurement 

DSole Source as Determined Under Current DOE Policy Directives 
^Fund ing of Unsolicited Proposal Under Current DOE Policy 

Directives 

D Other* 
•Explanation Required 

J. EXPLANATION/ADDITIONAL COMMENT: 

O. -VNNi\ ^>C:.^<.;;V^ 

SMALL BUSINESS SPEC ALIST 
CONSULTED (Check One) j^Yes 

P.R. REQUESTOR 
m.. 

^ ' ^ - V c C 

DNo 

TELEPHONE 

DATE 

SMALL BUSINESS SPECIALIST'S ENDORSEMENT 
D Accepts n Requests Reevaluation 

D Request Solicitation of SB/LS Sources Attached 

D Request Special SB/LS/MB Incentive Provisions (Attached) 

D Other Comments/Attached SMALL BUSINESS SPECIALIST DATE 

REEVALUATION OF RECOMMENDATIONS/FINDINGS 

D Reaffirmed 

D Set-Aside Feasible 

AUTHORIZING PROGRAM OFFICIAL DATE 

REVIEWED BY SBA 
D Request Solicitation of SB 

SBA Form 70 Attached 
Sources Attached 
D Yes D No 

SBA REPRESENTATIVE DATE 

PROCUREMENT OFFICER'S ACTION 

D SB/LB Set-Aside D Set-Aside Not Initiated 

D Other Recommendations/Request Noted and Appropriate 
Action Taken 

CONTRACT NO.(S) SB/MB/OTHER 

PROCUREMENT OFFICER DATE 

ORIQINAL-CONTRACT FILE (RJLLY EXECUTED) 



DOE F 42(X>.33 
(Rev. 11-82) 

U.S. Depar tment o f Energy 

Procurement Request-Authorization 
Formerly PR-799A 
(Previous editions are obsolete) 

To A w a r d i n g Of f i ce 3. PR N u m b e r 0 1 . ^ T p / ^ ^ . ^ • O ^ O 

4 . Change /Co r rec t i on to a PR in Process? D Yes 

5. If I tem 4 is yes, enter PR correct ion Letter 

2. From In i t ia t ing Of f i ce 

fir\.*'-rir<rvr\ ^f <.V\TNtVr̂ su^ ''\>s\/ 

6. • Pfocurement H. Assistance 

7. Cons is tent w i t h Principal Purpose of Program? ^ Y e s D No 

8. Ac t i on Desc r i p t i on /T i t l e (780 char^max.) ^^ W . ^ W x W A 9 v c C > e r y A ' V C : ^ - C " c . c W N Q - ^ C ^ > r . \ V ^ ^ C ^ . ^ 

AW 0,r̂ .VcV 3V-±^-• A J > 

If award is competitive, has list of sources been attached? Q Yes Q No 

9. Name ^ ^ ^ > W , » - ^ ^ C r \ f e X - V r A Q - . V V > v . . ; ^ v - i > V 

If Non-Compet i t i ve , Comple te I tems 9 - 1 1 . 

10. Divis ion 

12. For Procurement A c t i o n s Only : Product or Service Code 

11 . Address 

T^CAVCC^ .^T X ^s.^^S 
13. For Assistance A c t i o n s Only : C F D A Number £ " V • C;*)!*~l ^ * - Cooperat ive Agreement • 15 . Gran t S 

16 . Contro l led Del iverable 
Fof A l l Ac t i ons 

17 . Kind of A w a r d Ac t i on 

{Recommended) 

18. 

Master Bin 

19. Desired A w a r d Date 

M o Day Year 

20 . Unsol ic i ted Proposal Number y j ' t ^ , . K, ^ . X ' N , 2 1 . Project Number 

2 2 . Government Proper ty F-Furnished, P-Purchased, N-Not involved 

F I N A N C I A L D A T A 

2 3 . Government Share >Cj j | C . t ^ O . 2 4 . Awa rdee Share 25 . Total 

FY F U N D S C O M M I T T E D 

^ " - Approp . Symbo l 2 7 . B & R Number 2 8 . Dol lar A m t . 2 9 . A l l o tmen t 3 0 . Object Class 3 1 . AFP 3 2 . CFA 

y7r/y.'2i^/.9/ Aat/darriJo ^ J - f J ^ j -r^'^^yp/' ^//o 

3 5 . Project Period f r o m W J \ / ? ^ " ^ t h ru V ^ ^ " ^ v / SX^:. From Con t inua t ion Sheet 

J 4 . Total Funds th is PR ^ ! ^ , C C ' d 36 . Budget Period f r o m . W J K / V ^ j ^ ^ _ ^ ^ h m ^ j C J ^ _ ^ ^ ^ ^ / ^ ^ 
a i . 

PROJECT M A N A G E R / I N I T I A T O R 

37. Name - / • "si^Signatjnw 39 Data 

vcVv^-:> 

40. Office Code 

4 1 . FTS, Telephone Number 

P R O G R A M REVIEWING OFFICIAL 
42. Name 

ew^.^.c>-.v 
43. Signatur 44. Date 

'^^lf> loyyy 
P R O G R A M OFFICE BUDGET OFFICIAL 

45. Name 

'"^c^CAV^^'^^^X^^VV 

46. Signature 

^̂ ŷ 
CERTIFY ING OFFICIAL. I hereby cer t i fy tha t the funds ci ted in i t em 3 4 are available 

47. Name 

VVCVSAV, 3 '^^r-r^XV 

CONTRACTING OFFICE 


