OPEN-FILE REPORT NO. 80-12

TEMPERATURE--DEPTH PROFILES
IN THE SAN LUIS VALLEY AND CANON CITY AREAS, CCLCRADO

by
Charles D. Ringrose

DOI: https://doi.org/10.58783/cgs.of8012.kuev2458

Prepared Dy the
COLORARO GEOLOGICAL SURVEY
in Coogperation with the
U.S. Dept. of Energy
Under Contract Noc. DE-ASC7-77-£728365

COLGRADO GEGLOGICAL SURVEY
DEPARTMENT OF NATURAL RESOURCES
STATE OF CGLORADO
DENVER, COLORADQ

1980


https://doi.org/10.58783/cgs.of8012.kuev2458

NOTICE

This report was prepared to document work sponsored by the United States
Government. Neither the United States nor its agent, the United States
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TEMPERATURE - DEPTH PROFILES
IN THE SAN LUIS VALLEY AND CANON CITY AREAS

Introduction

The Colorado Geological Survey has on going investigations of various low
temperature geothermal reservoirs within the State of Colorado in order
to assess the geothermal potential of the state. Funding for this
investigation is supplied by the U.S. Department of Geothermal Energy
through the State Coupled Program, Contract No. DE-ASQ7-77ET-283365.

This report makes available to the public temperature-depth profiles
measured in the San Luis Valley and Canon City areas during June,1980.
This is only part of the information collected to evaluate the potential
geothermal resources of the areas.

Maps (Figure 1 and Figure 2) of the areas show approximate locations of
each thermal gradient hole. All gradient holes were approximately 130 m
deep except for hole C-7 in the Canon City area which was about 520 m
deep.

Drilling Method

A1l the thermal gradient holes in the San Luis Valley were rotary drilled
with a bentonite mud or air-mist and grouted from top to bottom by pumping
through the 2" black iron pipe casing. The drilling was finished on
December 14, 1979.

The Canon City thermal gradient holes were rotary drilled with air and
air-foam and not grouted. As in the San Luis Valley, the casing was 2"
black iron pipe. The drilling was finished on January 23, 1980.

Data

To expedite the temperature logging, all geothermal gradient holes were
filled with water. It appeared that in many holes there was hydraulic
leakage through the joints in the casing to the surrounding strata. This
was apparent because of the change in water level between the time of
filling casing with water after drilling completion and the time of
temperature logging.

The temperature measuring instrumentation used for all 100 m holes was
calibrated to an accuracy of + .1°C and with a resclution of at least
.01°C. The 520 m hole in Canon City was logged by the Department of
Geology, University of Wycming, under supervision of E. R. Decker on
4/24/30. The logging of the 100 m holes in Canon City was done between
6/5/80 and 6/26/30. And the logging in the San Luis Valley was done
between 6/25/80 and 6/26/30. The plots of temperatures and depths of the
San Luis Valley gradient holes are shown in Figures 3 to 18 and the plots
of temperatures and depths of the Canon City gradient holes are shown in
Figures 19 to 29. Tables 1 and 2 give the average gradients (from 30m to
bottom of hole) for the San Luis Valley and Canon City, respectively.



TABLE 1

Average 1 Gradients for San Luis Valley Geothermal Gradient Holes

Hole Average Gradient (°C/km)
1 64.9
2 58.3
3 48.7
4 60.4
5 52.9
6 61.8
7 74.7
8 58.1
9 55.3

10 70.3
11 50.6
12 68.6
13 55.4
14 43 .5
19 29.6
26 71.5
TABLE 2

Average t Gradients for Canon Ciy Geothermal Gradient Holes
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1 Average calculated by using bottom hole temperature
and temperature at 30 m.



DEPTH — METERS

20.

40.

60.

g80.

100.

TEMPERATURE—"C

12.0 14.0

l6.0

l ) l L l L] I ¥

SAN LUIS VALLEY
HOLE 4% 1

ELEV. 7330 FT MSL

LONG. 105° 48" 5"
LAT 37° 27 48"

ERS

-
4

DEPTH — ME

20.

40.

60

84.

100.

TEMPERATURE — °C
2.0 4.0

l6.0

11T vV1 "1

SAN LUIS VALLEY
HOLE + 2
ELEV. 7535 FT.

MSL

LONG. 105° 53' 03"
LAT 37t 2¢

37 "

FIG. 4



ERS

- ——
-
[

DEPTH— M

20.

40.

60.

80.

100.

TEMPERATURE —°C

12.0 4.0 160

L L
SAN LUIS VALLEY
HOLE =3
ELEV. 1550 FT. MSL
LONG.
LAT.

105~ 55 48"
371° 271" 27"

F1G6 5

METERS

DEPTH —

20.

40.

60

80

100.

TEMPERATOVRE - °C

100 12.0

14.0

T 17" 1 7t 71

SAN LUIS VALLEY
HOLE *4

ELEV. 1548 FT MNSL
LONG,
LAT.

108° 52' 33"
37° 31 03"

Fiqa. 6



METERS

DEPTH —

TEMPERATURE — °(C ' TEMPERATURE—"C

10.0 12.0 4.0 16.0 10.0 2.0 14.0 6.0

0. L4 T T T T I T T T T Y 0 T T - [‘t T T T M | T
[ SAN LUIS VALLEY i SAN LUIS VALLEY
HOLE ~ & HOLE % ¢
5 ELEV. 1555 FT MSL s ELEV. 71559 FT MSL
B LONG., 105" 53' 42" LONG. 105 53 33"
2.0. . ] \ ZO' [
LAT 371° 33 3 LAT. 37 371 54"
= -
- 2 [~
n - "
ul
- = |—
- [~ ’
60 |- x© 60.
—
. Qa
w
— Q I~
go. |- 80. -
100. 100.

Fig 1 Fiq. 8



DEPTH — METERS

20.

40.

60.

80.

100.

TEMPE

2.0

RATURE—°C

140 : 16.0

T T T
SAN LUIS VALLEY
HOLE 7

ELEV 7558 FT MSL
LONG. 105" 53* 24"
LAT 31° 40' 35"

FiGg. 9

DEPTH— METERS

20.

40.

60.

80

100.

TEMPERATURE— °C

150

90 10 13.0
T T T T | T T T
] SAN LUIS VALLEY
B HOLE + 8
- ELEV. 7545 FT. MSL
| LONG 105° 5)' 10"
LAT. 371" 44 58"
[.
-
-

Fig. 10



DEPTH — METERS

20.

40,

60.

80

100.

TEMPERATURE —°C

13.0 5.0

—y 1 v T 7
SAN LUIS VALLEY
HOLE = 9

ELEV 7563 €T MSL
LONG, l05° 54 371"
LAT. 371" 44' o

FiG

DEPTHR — METERS

20.

40.

60.

80.

100.

TEMPERATURE — °C

2.0 14,0

A I B
SAN LUIS VALLEY
HOLE = 10

ELEV 7579 FT MSL
LONG. 105° 57" 49"
LAT. 317 42 (1

FIG.




METERS

DEPTH —

20,

40.

60.

80.

160

TEMPERATURE ~°C

1o

13.0

3.0

VT v 1 T T 7
SAN LUIS YALLEY
HOLE = ||

ELEV 17584 FT MSL
LONG
LAT.

105° 571 571"
31 39 45

Fig 13

ERS

DEPTH — MET

20.

40.

60.

80.

100

. TEMPERATURE - °C

80 10.0 120
| N B RN A BNLAN BN N
SAN LUIS YVALLEY
HOLE # 12
5 ELEV. 7582 FT. MSL
B LONG. 105° 517 59"
LAT 37° 35 19

Fig 14

40




ERS

——
= |

DEPTH— M

20.

40.

60.

80.

100,

20

TEMPERATURE - °C

1o - 130 150

T 1T~ 1T T71
SAN LUIS VALLEY
HOLE = 13
ELEV. 7594 €T MSL
LONG 106° 00' 08"
LAT 37° 37 o1

FI1G. 15

DEPTH — METERS

20.

40.

6o

80.

100.

TEMPERATURE — °C

SAN LUIS YALLEY
HOLE = 14

ELEV. 7604 T MSL
LON G, 10L" O1 15"
LAT 37" 40' 27°

FIG. 16



METERS

DEPTH —

20.

40.

60.

80

100.

TEMPERATURE ~ °C

12.0 4.0

16.0

T T T
SAN LUIS VALLEY
HOLE = 19
ELEV. Tb27 T MSL
LONG. 106 4'31®
LAT. 3717 36 3

FiGg. 11

METERS

DEPTH —

20.

40,

60.

80.

100.

TEMPERATURE — °C

12.0 14.0

6.0

L L L
SAN LUIS VALLEY
HOLE it 206

ELEV, 7900 FT MSL
LONG, 106" I% 28"
LAT. 31° 44’ 36"

FIG. 18




20.

40,

60,

BO,

lo0.

IS.0

TEMPERATURE —°C

7.0 9.0

21.0

CANDN
HOLE w 1
ELEV. 5100 FT. ms5L
LONG. 105° 03 23"
LAT. 38’ 24° 071°

cIry

FIG. 19

DEPTH—~ METERS

20.

40.

60.

80,

100.

TEMPERATURE — °C

9.0

13.0 150 17.0

— 7 T -1 11"
i CANON CITY
~ HOLE # 2

ELEV. 5290 FT. MSL
LONG. ]105° O 44"
38° 25’ 44°

LAT

Fi1gq. 20



DZPTH - METERS

TEMPERATURE —*¢C

bo

180

200

20 |~

aa |-

60 -

80 |-

100

11T T

CANON CITY
HOLE % 3

ELEV. 5380 FT. M5L
LONG. 105°04" \g*
LAT

38° 26 49"

DL

PTH — METERS

TEMPERATURE —°C

1.0

8.0

200

20 -

4Q |-

6o |-

80 |-

100.

L)

L)

CANON CQITY
HOLE % 4

ELEV. §520 FT MSL
LONG. 105° 08' 59*
LAT. 38" 27' 13"

Flg. 22



METERS

DEPTH -

20

10.

60.

80.

100

TEMPERATURE — *C

1930

130 150 170

R | T l T 1 T I ¥
[ CANON QiTVY
- HOLE 4 5
- ELEV 5350FT MSL
_ LONG. 105° OL' 50"
i LAT. e 25 n”

F1q. 23

DEPTH~ METERS

20.

40.

60.

80

100.

TEMPERATURE ~°C

200

14.0 16.0 i80

4 l ) l ¥ [ 1) ' v
[ CANON Ty
- HOLE # 6

ELEV. §550 FT MSL

LONG. 105° 06° 49"
LAT  38° 27 44

FIG. 24



DEPTH — METERS

Q0.

200.

3oa.

400.

£Qo

6Q0.

TEMPERATURE — °C

6.0 20.0 240 28.0 32.0
R D D
L CANON cCiTY
WHOLE = 7
ZLEV. §350 FT. MSL
B LANG. 1Q5° 08 30"
LAT 3Ig® 268 15"
- --= DATA IMPLIED
B ~
~ -
h S
N -
o ~
N
N
N
- AN
N
\
L N
\\
.

Fiq 25




PTH ~ METERS

DE

‘80 |-

TEMPERATURE - °C

6.0 18.0 200

20. |-

30 |-

60 I-

| | LA L DR DL B B

CANON oCiTyYy

HOLE &% 9

ELEV. 5350 FT. MSL
LONG 105" 10" 33
LAT 38° 26" 49"

100.

FI1G o6

DEPTH=—= METERS

20

40.

60.

80.

100.

TEMPERATURE — °C

CANON C\TY
HOLE AF 10

ELEV. E450FT MSL
LONG. 105° 1 19"
LAT. g 28 3"

Fig. 21



20. 1

40.

60.

8o.

" 100

TEMPERATURE — °C

4.0 16.0 i8.0
| L L L A
CANON cITY
- HorLe fF 11

ELEV. 5607 FT MSL
LONG. 105° 01l 40"
LAT 318° 27 46"

Fie, 28

METERS

DEPTH —

140

TEMPERATURE — °C

i6.0 6.0

20.0

0.

20.

40.

60.

80.

100.

1 )

T v 17 717
CANON QITY
HOLE %W 12

ELEV 5680 FT. MSL
LONG. 105° 07 01"
LAT. 3a” 28’ 55*

Filg. 29



| 94

D ank A ¢
- .
~\m_!- o
FeNt T ¢ I \ .
.—swf\hh 0] ,l-\\ﬁ\l/ _,_.
; — ) FUNL = % 3IVOS
\}..

80|OH JUQ|PRIY [BLWIBY}08Y JO UO|IBJ0T @

aN3937

Vadv AITIVA SINT NVS

1) TR e Y I Y T X O WL VI IOy e v o) ¥ VAl VA

, z 79238 GHEMA e G ST
¥ ; 2

7 ) w\_a,.\?c 2
Liiszz o.afao- ..\‘JQ/f\\Q“\\ -0 \/, .,.\.,\‘HAM\:
| fd “ a\%g\\é_ A@\mw\\x
i

: .w\ ‘x_\_ -c‘..~
b/ ) e

t (R0
AL Ly .\m:.._ I .;v
h%%\m o
U

}
A 1....
"My 3

N 093¢, A.A PN Wﬂ JfA\J '/
ofya euow

2
290°f updysayy \ lﬁv
N Q

\//, (@)
A
NN

Ll
£ _w ul.
s . LY ) N
152y & woTr N W
L, I .
ra " aunsen |2 8
A 0 " v
9" 1 " |

L
EI TN

49 01y

f’

I
\

v

YSOWYIY il

30N

,\,". /e,n.:n- o-~-t---

/
[
N

"AUNNOD

N
Lo

L
>/

g L
e
|~
&

jnung __

AND
LA

I~ 1T qdipupp 3;&:“ uo) | | E e -
« N .
3 0@ / 2 o 13| — .
Y —_— H T o XN LT N
q R N
7 N
0 3 .n«./ d G o

£ . /
dooH . .
1 o6sL{%

054 T po

...z_,;urr_ MINN0S Y Inovnovs, o

uEysoLY




<

914

S9j0H jualpe

19 |ewsayloay) jo uojjes0] @

aN3v3a

3N L= % 3IV0S eoxy £L11H uour)
N g - :..hs@...f /: " K “ :ﬂ o S AT A .:..&«..N \M\,Aﬂ \_Ml.w/-..‘u i .o..ul: :\..”u_.ﬂwkcﬁ.o “
e Y, —U u . g WA b i \ G s
,my”ﬁmwﬁ\\aﬂﬁﬁﬁv._ \l\:,,.‘. ” / \ +T \_.. .:,.a Wa‘wzlilm. 1\4/. 1 ~ f ;
s N5 e Tum s SR 2 e ot | mmR ,,
. - W o ¥ P i/ pei B J
X7 5 V, INIHOY %.m ) 4, ,
rm% .wf " X m B .nr.,. .-/.u\m. a‘/“ nﬁ»ﬁ ow N\\xn\ ﬁ | “..:M«m“.u.m.
i e | )
14” 1 .nn \ % O...o..../ @ w :on.uuqu.:; ﬂ._.. ™ .“WOA“ ~ I« \\.
/\Af 1N AN BN'Y: el e ] N\ \/\\w
. * s e AL wowssy - ....HML\.... -
S J N % éﬂ w///.. ’ :% “ x\:\/ .U 4 oz<omh\ﬂfw dn /,Iss »
A \ ; j// /vfs | T3 o nﬂn yuvd ..E%.‘ = ‘«f ~
Nk %ﬁ)\\,&j A A ﬁﬂ ] %m wl Y “ ot AT
" o1 ] uopon) 2 9 o1 . . 2 bog
< \ vensg [ P “ . ’ e
w//, b \,// N ﬂl. //,._. g fc . ll*l ) , $iraniping eien
“ ﬂ " “ __ i /// W FRM S n\ ) .
) v \ / D) SN ¢ W/HV / \Afﬁ\? . /
q SRS T I = 7
o fﬂ ] ] Vo H Ms [ L ot -E (] y WUIJ M /M /n‘a/” o .hmaﬂ.\-dhu =m
\/\/ . /, F\ _/ ; A J « ] w/\J/ .../fm N\ _:‘\\ﬁ‘\N
’ ; . . . ; P./.\\mp | . . B 8| boe vyerey - N
m _, A e b A A 2 i I N






