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NOTICE 
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Department of Energy, nor any Federal Employees, nor any of their contractors, 
subcontractors or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, 
or usefulness of any information, apparatus, product or process disclosed, or 
represents that it use would infringe privately owned rights. 

NOTICE 

Reference to a company product name does not imply approval or recommendation 
of the product by the Colorado Geological Survey or the U.S. Department of 
Energy to the exclusion of others that may be suitable. 



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-AS07-77ET-28365. 

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 100m 
deep except for hole C-7 in the Canon City area which was about 520 m 
deep. 

Drilling Method 

All 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 11 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 11 

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 1 eve 1 between the time of 
fi 11 i ng casing with water after dri 11 i ng camp 1 et ion and the time of 
temperature logging. 

The temperature measuring instrumentation used for a 11 100 m hales was 
calibrated to an accuracy of+ .1°C and with a resolution of at least 
• 01 °C. The 520 m ho 1 e in Canon City was 1 ogged by the Department of 
Geology, University of Wyoming, under supervision of E. R. Decker on 
4/24/80. The logging of the 100 m holes in Canon City was done between 
6/5/80 and 6/26/80. And the logging in the San Luis Valley was done 
between 6/25/80 and 6/26/80. 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. 
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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 1 Gradients for Canon Ciy Geothermal Gradient Holes 

Hole Average Gradient 

1 89.7 
2 69.0 
3 55.6 
4 38.9 
5 21.8 
6 30.2 
7 34.3 
9 45.0 

10 41.5 
11 45.2 
12 28.2 

1 Average calculated by using bottom hole temperature 
and temperature at 30 m. 

{°C/km} 



T E M P E. R A T U R. E.. - •c T£ N\ P f. R AT U R E. - oc 

10.0 ll.O 14-.0 160 10.0 12..0 1+.0 16.0 
0. .---. 0. • I I I I I I I I I I I I 

SAN L U I.S VAlL f' Y 51\N LUIS \/AllEY 
HOL £ -!1= 1 HOLE_ -w e... 
f. LEV 7'30Ff MSI. .. [LEV. 75 35 fT MSL 

lO. J- \. LON (i. 10s· 48's" 2.0. 
LDNq. 10s• 53' D.3'' 

lAT. 37• Z.1' iB" L.AT. 3r z,· 37" 

"' Vl 

~ 
~ 

UJ 40. - uJ 
40. 

t- ·-lU 
uJ 

2 ~ 

I I 
::r: 60. 

::r: 
t- l- 60 ·-
0.. n.. 
lU I!J 
~ 0 

80. \ a a. ·-

100. ~--------------------· 100. ~---------------------------J 

f I~ 3 fIE,. 4· 



T E. M P J:. RAT U R E. - be. 

10.0 /2.. 0 li.O IG..O 
o. I I I I I I I I I I I I I 

SAN LUIS VALLEY 
IIOlf..,.. J 

E u: V. 1550 FT. MS l 
LONt:t. 105 .. 55 I 4B" 

2.0. 1- -\- I 
l-1\T. :11. ll' zlu 

Vl 
(!:: 

uJ 
40. -1-

uJ 

~ 

( 
::!: 

1- 60. -
fL 

ld 
0 

60. 

/00. ~--------~-----------------

F 14. 5 

Ill 
ct: 
UJ 
l--
ltJ 
~ 

I 
::t: .._ 
0... 
u..J 

.0 

eo 
0. 

l.O. 

40 ·-

60 ·-

BO 

TE.I\1Pf-RAT\JRE.- .. C 

/0.0 ll.O 

SAN LUIS VALLEY 
I-IDLE "i 
ELEV. 1548 FT. N\Sl 
LONe:,. IDS• 52.' 33'1 

LA r. 31• 31' 03'' 

14.0 

100 ~--------------------------~ 

F14 lO 

' 



o./l 
(( 

uJ 
l-
uJ 

2: 

I 
::!: 
~ 
lt. 

uJ 
n. 

10.0 
0 

2.0. 

40. 

-

-' 

60. -

80. --

TE..MPERATVRE..- •c 

IZ.O 14.0 /6.0 

S 1\ N LU IS VA ll E Y 
HOLE. 'L'\"S 

E LEV. 1555 FT MSL 
LONG. lOS'. 53' 4Z.'' 
LAT' :n• J3' 3Z'' 

100. ~--------------------------~ 

FIG 1 

11"1 

cf 
uJ 
l-
w 
~ 

I 
:z: 
1-
a. 
uJ 
0 

TE.M PE.~I\IURE..-·c 

/0.0 IZ..O 14.0 16.0 
Q. I I I i i I I I I I I I I 

lO. 

40. 

60. ·-

60. ·-

SAN LUIS VALLEY 
HOLE. ~ ~ 

E lEV. 1 SS 'l f f. MSL 
LONG. 
lAT. 

10s• .5'!' 33" 

31. 31' 5-f" 

100. ~------------------------~ 

FIG,. 8 

' 



Ill 
0:: 
uJ 
l-
uJ 

2 
I 

::!: ,_ 
(\. 

llJ 
0 

T £ M P E ~ A T U R E.. - oc 

10.0 IZ..O 14.0 16.0 
0. I I I I I i I I I I I I I 

l.O. ·-

40 l 
GOt 

80. ~ 

SAN LUIS VALLEY 
HOLE t:C'? 

£lEV. -1558 FT. MSL 
LONG. 105· 53' l'\" 
L.l\ r. 31" '10' 35'' 

~ 
\ 

\ I 

100. L-------------------------__J 

fl&. 9 

Ill 
0:: 
uJ 
l-
uJ 
:E 

I 
::!:: ,_ 
n.. 
ld 
0 

T C.M PE.RATURE..- °C 

90 11.0 13.0 IS: 0 
0. I I I I I I I I I I I I I 

20. 

40. 

60. 

80 

100. 

SAN LUIS VAllEY 
UOLE -u: 8 
flE V. 7545" fT MSL 
LONC,. 105° 51' 10'' 

LAT. 31" ~1· sa·· 

L_ ______ __. 

Flq. 10 



V) 

~ 

bJ 

·-u..l 
2 

I 
X 
1-
0.. 

l!-1 
0 

90 
0 

lO. 

40. --

60. -

T E M P E_ R AT U R E.. - oc 

110 IJ 0 

SAN LUIS VAllEY 
1-fOlf. ~ 9 

15.0 

E LEV. 15 b3 fT MSL 
LON G. 105° 5+' .Jl'' 

LAT. .31• 44' 07" 

100. ~----------------------------~ 

f lC1 II 

"l 
rr 
uJ 
1-
w 
~ 

I 
::z: 
1-
n. 
uJ 
a 

T E. M P E. R AT U R E.. - "C 

80 10.0 ll.O 14-,0 
0. ~~-r-,--r-~~----r-~~~__, 

lO. 

40. 

60. ·-

BO. 

SAN lUIS VALLEY 
I-lOLI: -.:r 10 
fLEV. l51qffMSL 
LO t.J ~. 105. S1' .tl'l'1 

LAT: 31" 42.' 11" 

/00. ~--------------------------~ 

f 14 ll.. 



T EMPE.RJ\TURE..-oc 

90 II 0 13.0 ll. 0 
0. I I I I I I I I I I I I I 

SAN LUI'i VALLEY 
HOlE."-11 
E l £V. lSB+ FT MSL 
LONq IDS" s 7' 51'' 

lO. t- -t LAT. 31 • 3'1' 45"" I 

Vl 

40 t \ 
r£ 
li.J 

1-
uJ 

~ 

I 
:I: 
1- 60. 
0.. 
td 
0 -

BO. 

/00 

f IC1 13 

\ll 
cl. 
uJ 
1-
u.J 

~ 

X 
1-
a.. 
U.) 

0 

TEMPERATURE..- ·c 

8 0 10.0 /l...O M:O 
0. ~~~~~~~--~~~~~-, 

20. 

40. 

60. 

80. ·-

100 

SAN LUIS VA l L E. Y 
HOLt. " IZ. 
f:LE.V. 1582 FT. MSL 
LON G.. lOS" 51' 59'' 
LAT. 31° 35"' 19" 

F IEj. 14 



ol) 

~ 

uJ 
1-
uJ 
~ 

I 
:t: 
~ 
Q. 

llJ 
0 

t 

TEMPERATURE- ·c 

90 n'o IJD 15.0 
0 .. I I I I I i I t I I I I I 

2.0. ·-

40. -

-

60. -

80. ·-

100. 

SAN LUIS VALLEY 
UOLf. ~ 13 

E. LEV 7511 ~T M5L 
LoNe,. lOb• oo· as·· 
t.Ar '31°'31'03" 

F I~ 15 

V'l 
oc 
uJ 
1-
uJ 

~ 

I 
~ 

~ 
n. 
uJ 
Q 

TE M PE.RATURE.- oc 

80 /0.0 12.0 u.o 
0. I I I I I I I I I i I I I 

z.o. 

40. ·-

60. ·-

80. 

SAN LUIS \IALLE..Y 
HOLE n. 14 
ELEV. lt004 ~T. MSL 
LONE!, 10<..- 01' 15" 
LAT 31" 40' 2.1~ 

100. ~--------------------------~ 

rtc:.. 16 



V1 

0.: 
UJ 
1-
LLJ 
~ 

I 

'I 
1-
~ 

UJ 
Q 

T E M P E. R AT U R E.. - ·c 

10.0 Jl..O 14.0 16.0 
0. r-~~~-,~~,--r~~.-.-~~ 

lO. 

40 f \ 
60. 

-

80. -

/00. 

SAN lUIS VALLEY 
1\0 LE -ss. 19 

ELEV. 1bZ.1 f:T I\IISL 
LON<;, I oc..• "\' .31' 

LAT 31" 3(.' 31~ 

f 1<4. 11 

Ill 
0:: 
uJ ,_ 
w 
~ 

I 
:I: 

J-
n.. 
w 
0 

10.0 
0 

20. ·-

40. ·-

60. 

80. 

100 

TE.M PE.R/\TUR£- •c 

IZ.O 14.0 

SAN I....UIS VALLE.'/ 
t-lOLE ·u:: 2lo 
ELE.\1. 19DO FT. MSL 
LONfJ. 101.>" ~~· Z8" 
LAT. 31• 44' 3C.:." 

FIG 18 

16.0 



T E tv1 P E.RATUR E.- •c T f. M P E. R A TU A. E. - • C 

IS".O 11.0 1'1. 0 21.0 11.0 ISO llO 19.0 
0. 0. • • . . 

C.AUON C lfY CA ~0 1'1 CITY 

IIOLf." 1 UOLE. -£J 2. 

E.L£v·. S/00 FT. M ~ L E LEV. Sl 'tO Ft MS L 

20. k- LONG. 105' 03' l3" 20. - ~ 
tONG. 105 • OZ.' "\"\-'' 

LAT. 
VI LAT. JB' ZS' 44" 

V1 

40.t 

.38• lA' 01" U': 
oc uJ 
ul J-
1- ~· ul ;E 
:z k. 40. I 

::c 

60.l \ 
:1: J-
J- Q. 
n. uJ 
IJI 

0 
0 

60. 

80, ·- 80. 

100. L---------------------~ 100. ~·----·-------------------------J 

F IC1. 19 fl~. 2.0 



V) 

a: 
uJ 
1-
...... 
~ 
I 

:I: ,_ 
o.._ 

Ill 
Cl 

, 

T E. M P f. RATURf. -·c. 

110 1~.0 18.0 zo.o 
0. i I I I I I I I I I I I I 

2.0. I;-

40 

,0. ·-

eo ·-

CANON CIT'/ 

HOLE -tt 3 

ELEV. 5390 fT. MSL 
LONG. 10!»-" o~· 19'1 

LAT 38" 2b' 49' 

IOD '-----------------1 

flf:t. ll 

l/l 

oc 
uJ 
1-
l.J 
'2 
I 
:I: 

l-
n.. .. , 
0 

HO 
0 

20 

40 ·-

(,0 

80. 

TEMPERATURE -·c. 

lb.O 180 20.0 

CAtJON CITY 

HOLE-~~ 

ELE.V. 5"5l.O fT. M~L 
LON Q. 105" 08 1 59'' 

lAT. 38' 27' 13" 

100 . .._ ____ ~ _______ _J 

Fl~. Z.1. 



<11 

cL 
UJ 

1-
w 
~ 

I 
I 

1-
(\. 

l.d 
0 

T E M P EI"\ATU (l. E- • C 

ll.O IS'.O 110 19 0 
0. I I I I I I I I I I I I I 

20. 

10. 

60. 

80. 

CANON ClrY 
HOLE ·U 5 

E.lEV 5350 FT MSL 
LONG. 105• Olo' SO'' 
LAT. Je 25' II" 

100 ..__ __________ _j 

fIG. 2.3 

fl'l 

a: 
uJ .__ 
UJ 

~ 

I 
:c 
t-n. 
ttl 
0 

1-t.MPERATURE. -•c 

14.0 u .. o 180 ZO.O 
0. i I I I I I I I I I I i I 

20. 

40 

~0. 

CANON ClfY 

I-IOLE U: 6 

ELEV S'S"SO fT MSL 

LONG. lOS .. Ob' 49" 
LAT. 3B" ll' 41" 

/00.~---------------------------J 

f 14. 2.4 

' 



T'C. MPE.R~TURE.- oc 
12..0 16.0 Z.O. 0 24.0 z a. a 3Z. 0 

0. 

CANON c. ti'l 
'r10LE. ~1 

a. LE. V. 5"35"0 Fi. MSL 
100. LONG. tos· os· ;o·' 

LAT: 3 s• z.6' 15'' 

DATA IMPLIE.D 

zoo. 
11"1 

a: 
I!.J 

~ 
~ 
u.J 
~ 

I 
300. 

' ' ' " -· 
1- ' a. ' u.J ' 0 4-00. ' ' ' 

' ' 
sao ' '-r 

600. ------------------------------------------------~ 

F'l~. z.s 



TEMPERATURE..- "C T E.. M P E. R 1\ TU ~E.. - °C 

11.0 1~.0 18.0 lOO HO 16.0 19.0 ZO.O 
0 

I I L I 

CANON CITY 

0. 

L I I . 
CANON C'T'r' 

UOL£. ~ 9 HOLE W to 
f.LE V. 5350 Fl: MSL E LEV. 6"4SOfT t/\Sl 

zo. t- \ LONG •os-· IO' n·· 
LAT 38. l"' 49" 

zo. 1- + LONG. 1os· n• 19" 
lAT. l&" l6' 31 .. 

r \ 
V\ 
c£. 

\ "' w 

40 ~ a: 
·- l.t.J 
llJ 

J-
~ w 

40. 

~ 
I L \_ I I 

:X: 

r 

~0 ~ \ I 
J: 

0- f-
IU 

0. 
0 

uJ 
60. 

a 

. 80 ·- eo.·-

100. '---------------1 /OO.L----------------------------------J 

f 14 ~(j, Fl~. Z.l 



T E M P f. R AT U R E.. ~ "C T f M P E. RAT U R E - •c 

1~.0 lb.O 18.0 200 14.0 l6 0 18.0 20.0 
0. I ' I I I I I I 0. 

I . I 

CANON CIT 'I CAli 0 N CIT\' 

IWL £ -tt 11 

\ 
HOL£. \l 12.. 

f.. L E. V. Sb01 fr MSL ELEV. 5bBO FT. M~L 

20. -
LON G. 105"• 01' 'tO'' 

20. 
lONG 105. 01' 01'' 

Vl 
LAT lfl" ll' 4b'' LAT. 3B• 2.8' 55" 

oc "' lu n:: -1- uJ 
UJ 1-
~ w 

40. - ~ 40. I 
::!: I 
1- -

\ 
:I: 

0.. ·-ul n. 
D LJ 

60. Q 60. 

BO. BO. 

/00 ~---------------------------J /00.~-------------------------J 

f IEl 'l.B FIGt. 2.9 



D 

CD 
Cl 

<t 0 
:z: w -a: c 
Cl 

<( "C 
(II 
~ 

> " w 
fa .J ... c 

...J ... 
G) 

<( .c - w 
> 0 .J 

Cl 
~ (!) 

(J) - .,.. 

- 0 II 
~ c 
...J 0 ~ -fa 

z c (,) 

z 0 w 
<( w _, 

.J 
C) • < en LIJ () _, rJ) 



UJ 
...J 

~ 
,... 
II 

= ...._N - C'\.1 

~ 

UJ u. 
...J 
~ 
(.) 
(/) 

(I) 

.! 
0 
J: -c: 
4) 

"0 
cg 

d ... 
" a,) 

~ 
~ 

~ 
E ... 
4) 

.&:. 

~ -
~ 

0 

•l""t 

Q) 

" 0 -0 

= 
c: 
0 

0 c -
q:::: z ~ 

UJ 
0 

d 
0 

(.!) ...J 

0 
UJ e 
...J 

; : tl) 




