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Proven and potential geothermal resources are shown
by the outlined areas on the 1:1,000,000 map of Arizona.
The areas are numbered by county. They outline known hot
wells and springs and appropriate geologic setting.
Approximately 85% to 90% of the known geothermal occur-
rences are listed in the computer printout. All of the
areas except Greenlee 1 occur in sediment-filled basins.
Isolated single occurrences of hot water (>BOOC) are shown
on the map as dots.

The definitions of proved, potential and inferred

geothermal resources are:

Drnven sites are (1) those which are in an advanced



The low temperature resources (<QOOC) are assessed
for depths less than 4,000 feet (1.2 km). Table (1)
contains pertinent information on the low temperature
geothermal resources. Drill hole data and gravity data
show that most sediment-filled structural basins in
southern Arizona are filled with from 2,000 feet (0.6 km)
to 4,000 feet (1.2 km) of clastic sediment and/or volcanics.
Therefore, the geothermal reservoirs in all areas are as-
umed to be in clastic sediment and/or volcanics with an
average specific yield or storage coefficient of 5%. This
is a conservative figure when compared with data presented
by Rantz, S. E., and _Fakin, T. E., 1971, on p. 76. The

data Table is reproduced below:



without recharge. 1In all cases, the reservoirs are assumed
to be 1,000 feet (.3 km) thick at depths of 2,500 feet (.75
km) to 4,000 feet (1.2 km), Average reservoir temperatures
are estimated by chalcedony geothermometers unless otherwise
stated., The chalcedony geothermometer appears to be the
best for most low temperature reservoirs (<90°C) (Arnorsson,
S., 1975). Chalcedony-predicted temperatures in Arizona
basins agree very well with temperatures predicted for the
assumed reservoir depths using the average temperature gra-
dient. The average temperature gradient of Arizona basins
is about 4OOC/km. This is a normal gradient in an area with
high heat flow (80 m Wm_z) and low heat condﬁctive rocks,

The heat content of the reservoirs is calculated using

- -



The method is similar to the one used in U.S.G.S.
Circular 790 except that in these calculations no recharge
is assumed. This is because Arizona has an arid climate.
Since the heat is transported to the surface by water, it
is necessary to calculate the water volume which can be ob-
tained from the reservoir. Therefore, the storage coeffi-
cient or specific yield is used in the calculation. These
calculations quantify minimum extractable heat contents.
Artificial recharge through reinjection may be necessary
to prevent subsidence. Also, natural recharge from cooler
overlying aguifers is possible; consequently, additional
parameters, although not considered in these calculations,

may be added to account for the resulting increase in ex-
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VOIRS LESS THAN 1.2 km DEPTH

o

Calories x lO1

5

C  Depth TDS . o

ure (Feet) (Mg/l) Tr C Tr-Tmat C
Surface >8000 80 62
Surface <500 80 62

J <1000 <1500 75 57

i <2000 <5000 70 52

) <3500 <1000 60 42

) <2000 <1000 60 42

) <1000 <500 60 42

) <2500 <1500 60 43

) Surface <500 60 44

b] <1000 <1500 70 53

0 <2500 <1000 60 41

5 <2000 <1000 60 41

0 <700 <500 55 35

5 <1000 <500 65 44

ethod

del, Na-K-Ca/mg corr.

{~Ca

K-Ca

‘tractable heat content of the reservoir

Qr

34.59
34.59

105.85
173.94
89.71
77.99

257 .42
19.99
16.37

127.99

354.11
194.22
32.45
53.20

Source (See References)
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SERVOIRS LESS THAN 1.2 km DEPTH

Measured °C Depth TDS
Temperature (Feet) (mg/l) Tr-°C Tr-Tmat®C

30 - 45 <2500 <3000 55 35
30 - 45 <1000 <1000 60 40
30 - 45 <2500 <3000 55 35
30 - 40 <1500 - 55 35
50 - 60 <50 <3000 60 39
30 - 40 <700 <3000 65 44
30 - 45 <1500 <3000 70 49
30 - 45 <1500 <2000 60 40
30 - 40 <1500 <1000 50 30
30 - 35 - 1500 50 31

Method Source (See References)

ialcedony 10

1alcedony 10

1alcedony 10

yservoir temp. estimated from gradient of 35-40°C/km

lartz 6

1alcedony 2

1alcedony 10

1alcedony i0

1alcedony 10

nartz 6




'ERVOIRS LESS THAN 1.2 km DEPTH

Measured °C Depth TDS
EE Temperature (Feet) mg/1l Tr-°C Tr-Tmat®cC

30 - 40 <500 <1000 60 40
30 - 45 <1500 <1500 60 40
30 - 45 <2000 <1000 60 40
30 - 60 <2000 <5000 60 40
30 - 40 <2000 <2000 55 35
30 - 35 <1500 <2000 70 50
30 - 50 <700 <1500 75 55
30 - 40 <2000 <1500 65 45
30 - 40 <1000 <3000 60 40
30 - 50 <2000 <3000 60 40
30 - 40 <1500 <2000 60 40
30 - 40 <1000 <1000 60 40
30 - 40 <2000 500 55 35

hod Source (See References)

edony 10

.edony 10

;edony 10

:edony 10

:edony 10

redony 10

.z, Na-K-Ca/mg corr.Jones, pers., comn.

:edony 10

edony 10

redony 10

redony 10

tedony 10

cedony 10



E (>90°C) GEOTHERMAL RESERVOIRS LESS THEN 2.5 km

Depth Volume Tr Inferences

km kmS_ 9C based on
i 2.0 2.5 170 1, 5
; 2.0 2.5 130 1, 5
i 2.0 2.5 140 1, 5
D 2.0 2.5 130 1, 5
26E 2.0 2.5 110 1, 3, 5
27-28E 2.0 2.5 120 i, 3, 5
128-30E 2.0 2.5 110 1, 3, 5
R29-30E 2.0 2.5 120 2, 3, 5
R24E 2.0 2.5 110 1, 3, 5
R29, 31E 2.5 2.5 150 1, 3, 4, 5
R14-15E 2.5 2.5 130 2, 3, 5
BE 2.5 2.5 130 2, 3, 5
-2N, R8-10W 2.5 2.5 110 i, 3, 5
1-2W 2.0 2.5 110 3, 5
10-12wW 2.0 2.5 110 1, 3, 4, 5
30E 2.0 2.5 120 3, 4, 5
E 2.0 2.5 130 i, 3, 5



/RANGE=0043000 AREA IN KH2eD= £#] .9 VOLUME 1IN HM®93= 18.4

e_1£1 {rGLLl CHALCEDCRY GEEIH_LET) IOS_(wa/L}
48.9 0.0 0.00¢00 0.0 874.0
40.0 0.0 g.6¢0CAD 0.0 4r8.0
37.48 0.0 n.C0G6CN 0.0 854.0
0.6 0.0 0.00¢00 0.0 749.0
43,1 8.0 79.63091 0.0 979.0
48.9 0.0 g.00¢00q 2.2 8330.0
48.9 8.0 19.63094 0.0 979.4
S6.0 8.0 -0.80417 0.0 0.0

T.ocates Quadrant in the State.
Township 4 South
Range 30 East

locates the northwest corner of the township.
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QEEIH_(EX)
0.0

[~-X~N- NN NN NNl
e s & & & 8 0 0 @
coodoocooa

105 1LGrL)
1240.0
13100.0
1330.0

6.0
0.0
1330.0
1240.0

In3_fug/Ll
0.¢
1080.90



GE=CQ02¢300 AREA IN rM*e2- Q.9 VOLUNE N KkMe*®1=]182,7

GE=C 020400
1 $102_4864L1 CHALCEDLNY DERTH_(ETR J0S_(RGAL)
0.0 €.C0000 85.9 G.0C
0.0 0.00600 31.2 0.0
31.0 %9.39%70 4298.0 932.0
0.0 G.00€0C 60.0 0.0
29.0 46.7420) 45.0 1536.0°
0.0 ¢.00000 45.0 0.0
29.0 86.74203 66.0 1410.0
0.9 0.00c00 46,0 0.0
0.0 €.00C00 99.7 0.0
29.0 46,74203 25,0 1686.6
0.9 0.C0CA0 25.0 0.6
29.0 46.,74203 460.0 1830.0
s 29.0 46.74203 450, 0 153C.0
; 0.0 0.€0€00 0.0 0.
j 0.0 0.€0C00 0.0 0.0
j 1.0 4«9.19£93 428.0 932.0
1GE=C020500
i1 s102_4inGZL) CHALCEDENY CERIH_L€X1 I05_(nG{LY
1 0.0 0.0000C 0.0 0.0
1GE=C020600
}
{GE=C030300
1GE=C030400
9 $10Z2 _{HGZL) LHALCEDCHY DEEIY_CEY1 JDs_{HG/LD
L 29.0 46,7620 25.0 168G.0
b n.0 0.06C00 25.0 0.0
0 29.0 46.742C7 49.2 1900.0
0 0.9 0.000C 49.0 0.0
0 0.0 0.00000 49,0 ¢.0
0 0.0 0.ca00c 490.0 0.0
a O 0.C0C00 490.0 0.0
Q 0.0 0.,60000 490.0 a.0
(v} 0.0 0.006G0C 60,0 0.0
0 27.0 42.56723 0.0 2120.0
5 0.0 0.0006CO $90.0 0.0
e 0.0 0.C0000 490.0 0.¢
5 0.0 C.COCOC 490.0 C.0
i} 0,0 Q. nocae 490.0 C.0
g 0.0 g.000C" 490.0 Cal



WNGE=00304C0 AREA IN KH*e2x 1,9

1€ . §102.(HG/L) CHALLEDONY

0 0.0 0.0ceco
5 29.0 46,7476
\NGE=C030500

]
\NGE~C030600
1
ANEE=CO40300

shGE=CO4Q4N0
l
100 SI02_(HG/L)  CHALGEQQNY
: 0.0 0.00600
.0 0.6 0.000C0
.0 0.0 0.06000
.0 36.0 56.1234)
.0 0.0 0.c0gan
.0 0.0 0.00¢00
.0 0.0 0.00600
00 ' 000 , U.CCOGO
.0 16.0 56.225%2
.0 0.0 0.00000
ANGE=CON0500
ANGE=C 060600
A5 S102_{ug/L) CHALCENONY

fot 28.0 4523538

1.0 13.0 57,0243

720 0.0 000000

le0 0.0 9.000890

140 0.0 €.00C00

1.5 28.0 45,2398

1.5 33,0 sz.0215t

Jef 0.0 Q0.C0000

145 0.9 0.00000

L2} 3102_1re/Ly CHALCECDONY

VOLUNE IN KHee3«182.7

DERTH_LEIL
0.0
250.0

QEEIN_SE1)
35.0
1%.0
97.7

846.0
£4.6
91,6
9%.3

0.0
846.4
15040

REFPIN_LETD

94,8
948.0
948.9
94e.0

94,8
948,0
948.0
948,93
148.0

InS_(He/LY
0.9
1680.0

1IR3 4HGLLD

c.0

—
S
(>

-
>
[V}

[~ N=R=-N-R- N1 NN

4 3 4 0 2 & 3 s 2
Soccoadcos

I05.(rGLLY
164040

1830.0
[

164
183

0o oo

-
-
.
.
-
-

SO0 o0

IR _IHG/L)



SNGE~C050300

11 3102_(uGZLl

a0 21.0
ANGérCOSOﬁOO

1€} sIn2_tHeril
.0 0.0
.0 0.0
0 0.0

.C 34.0
Q. 0.0

'n 0.0

.0 32.0

.0 39.0

.5 0.0

.0 34.0

.5 0.0

.5 0.0

M 0.0

< 0.0
ANEE=C050500

W s102_gwernl
.0 21.0
ST 0.0
00 24.0

0 1 33.0

.0 0.0
Ané€=COsoeoo

0

1c] S102_(HMGLL)
«C 32.0

-4 16.0
AHGE=C060300

3

&
s
|

aHdi € 060406

1ol sloz_ngre)

af Iu.g
.5 24.0
<9 39.0
<4 32.0

.5 0.9

AREA IN KH*¥2»

CHALCEQLKY
33.4332%

CHALCECORY
0.00060
0.00000
0.000¢0

53.60944
€.00000
0.00060

51.03499

€0.017¢61
0.00000

53.60944
0.00000
0.00ccq
g.0c0co
g.000C0

CHALCEOQNY
32.37949
0.00000
318.25¢€2¢
51.90146
0.00000

CHALCEDONY
47.96222
56.32143

CHALCEDCHY
53.71%20
531.73920
£0.01761
51.07409

0.00000

YOLUHME IN XH#¢3=-1532.7

RERIM_(ET}
0.0

BESIH_(£])
98.6
84,1

140.0
1031.0
103.1
113,13
174.6
174.6
0.0
841.0
0.0‘
000
0.0
0.0

DERIY_L£11

DERIH_(E1)
0.0
700.0

DEFIH_(ET)
30.2
102.0
1746.0
1746.0
1752.0

IRg_Lncsil
133.0

Jet
©
[ %)
i

=3

s 8
P~
-
[

-
3
~
D000 C OO0 OO

121
106

[
r .4
~

OO0 O0OO0OOOO O

S & & 2 & % 9 b e @

I03_gHG/LY
1220.0
0.0
1090.0
1330.0
0.0

IDI_(HG/LE
92540
1360.0

103.40C/LY
122¢.0
1220.0
1060.0
1210.0
0.0



MCE-COB0500 APEA [N XH*#2= 8,9 YOLUHE IN KH#83=«182.7

<) S102_{8G/LY CHALLEDGRY QEPTH_LET) I0S_(86/L)
a 44.0 £5.11%197 1000, 0 1770.0

0 0.0 f.CCC0N 100.0 0.0

¢ J1.0 49.99292 78%9.0 1390.0

0 0.9 0.00409 100.0 0.0

4] 0.0 0.,000CO 1Chal 0.0

[ 31.0 A49.40%18 §05.0 1060.0

0 39.0 59.091%% 400.0 1¢80.0

4 18,0 57.92411 0.0 1180.C

Q 0.0 0.0C48C0 0.0 0.0

qQ 0.9 0.00£00 0.0 ¢.0

4] 0.0 0.€0000 0.0 0.0

g 29.0 4%5.717852 0.0 1070.0

L\ 0.0 0.0CCCO 0.0 .0

¢ 31.0 49,.5%292 18%5.0 1390.90

4] 0.0 0.0€4¢CH 0.0 0.0

G 44,0 6%,31%77 1900.0 1770.0

9 0.0 0,008C0 .0 0.0

4] 42.0 $7.22217¢ 0.0 10%0.0

3 0.0 0.000C0 0.0 0.0
KCE=CO60600

e $102_{HG/L) CHALCEDONY DERTH_(EI] IDS_{NMG/L2
Q 371.0 $56.5¢717 0.0 1000.0
MGE=CQ70300

NCE=CN10400

161 s102_1n62L1 CHALCEDGEY OERTH_LETD IDS_SKGLLD
O 3%5.0 5% .042¢€9 318.5 1299.0

\MGE=C070300

INGE=CQ70600



INGE Q201040 ARER IN VH®®22357,7 VELUKMF IN KBe®3s 74,3

1€} $192_(u6LL) CHELCEQGAY QETTH_(EXY  JOS_ArGsL)
0 28,7 421429 958.0 17180.0
0 2440 37.729%4 0.0 1210.0
0 30.0 47.50192 £549.0 1900.0
0 26.0 42.05017 717.0 1960.0
] 2%5.0 a.43212 205.0 1610.0C
@ 79.0 bha342901 809.0 145C.0
@ 105.0 24.11282 936.0 1400.0
»0 55.0 T1.083%1 60G.0 1080.¢C
»Q 23.0 36.77563 BE€0.0 101C.0
a 23.0 36,7763 280.0 161C.0
0 .4 0.06C00 C.0 C.0
N 0.0 C.C0CO0 0.0 0.0
»C 0.0 f.08000 ¢.0 0.0
8 19.0 28.934843 0.0 1140.¢C
0 6.0 t.00¢00 0.0 C.C
16 18.0 26.91%71 0.0 76C.0
. 7 2%9.0 40,4724 805.0 1610.¢C
v € 100.0 42,08055 936.0 1400.0
.0 0.0 t.glcCcO 0.0 0.0
] 55.0 71.100862 600.0 168¢.0
0 0.9 c.00c90 0.0 0.0
G 79.0 64.34201 £C9.0 1450.0
0 6.0 C.00000 0.0 0.0
o 26.0 42.0%C¢0 717.0 19¢0.0
8 24¢.0 318,779¢80 0.0 1210.0
0 39.0 59,7373 0.0 1L0%0.C
: 0.0 C.0CGQ0 0.0 0.0
»Q 20.0 AC.EAT28 0.0 1250.0
. 8 30.90 47.90259 1549.0 1900.0
»h 2¢8.0 45.21448 958.0 176040
Y 0.0 ¢.caca0 0.0 0.C

IMGE=C020200

1€ S102_(HELLl CHALCEDIRY CEEIY_LETD YOS_4rG/Ll
0

25.0 a0.30118 592.0 1260.0
.0 2%.0 £G.451107 1602.0 1010.0
0 23.0 §5.26199 1250.0 685.0
] 20.0 31.5113C 126413 183.0
» 0 ?2.0 71.99441 1100.0 957.0
.0 30.0 47.322389 §€31.0 1060.0
] 44.0 65.957490 1055.0 929.0
0 30.90 4B.07916 940.0 857.0
G 26.0 42.0¢149 1684.0 1230.0
0 22.0 15.17247 875.0 603.0
3 27.0 43,5411 10131.0 834,90
o7 Jo.0 §7.7309¢C 1€it.C 1060.0
» 0 21.0 31.14335 C.0 gel1.0
» 0 21.0 312.51¢£24 0.0 949.0
» 0 70.0 29.291M C.0 924.0
] 10.9 48.020C% 540,90 857.0
] 0.0 C.0060C 0.0 0.0
 h 26.C 42.013470 1684, 0 123C.0
. Q 8.0 26.91%71 9.0 760.0
o { C.0 ¢.00800 0.0 C.C
e 84,0 5%.57779 10%55.0 925.6



lauGE=C020200

462 S192_1852L)

e
te?
o
Gt
e b
.0

ReaNGE=C0130100

L1601 il02_(Hg/L)
c.n

fiat

RANGE~CD10200

Ze

1.7

0.0
2.0
29.0
20.0
98.0

0.4

0.0
25.0
35.0

G.0

0.0
24.0
71.0

0.0

21.0
0.0

) | dlgz_qtalLl
3 2l.0

22.0

N KHeev2erJ0eT .7

CHELCEDCHY
[ o X K3
The L&ZEC
as 2771
11.5173¢
I, 6%217
GC.C0CQOr
C.0CO0C
40.4119%0
SA,%452%
G.0{CGO0
C.L0COT
JR. 5080
32,594 171%
G 00CO0

CHALCIDCRY
31.1C10¢
r.00C0

CHALCEDLEY
16, 88457
35,1722%

VOLUNE TN Kieela 74,3

BEEIH_(E1)
0.0
1100.0
12%0.0

1261.0
1263.0

DERTH_(E1}
0.0
87%.0

J0S_fuGsLh
0.0

957.0
685.0
78131.C
845.0

105_4uGLL
602.C
0.0

103_4nG/L)
683.0
603.0




WNGE=D020500 AREA [N KN+#2z4] ', 0 VOLUHME EIN KHe#¢32127,R

1€1 §102_L¥G64L) CHALCELCRY QEETH_CET) IDS_qvG/LY
.0 1.0 49.7£4F0 6.0 $18.0

.9 23.0 36.91192 0.0 1010.¢C
\NGE=0020600

1€2 3102_§45/7L01) CHALCEDGNY QERIH_LEXD I05_{rG/L)
.0 0.0 0.00600 500.0 438.0

.9 19.0 60.01761 900.90 466.0

6 0.0 0.00CC0 900.0 0.0

.c 0.¢ o.gccee 900.0 0.0

'G 0.0 0.00¢00 900.0 0.0

'8 0.0 0.00000 900.0 0.0

r 0.0 0.00000 900.0 0.0

.9 0.0 0.00Ca0 900.0 ¢.0

.0 0.0 c.0coco 0.0 0.0

.0 0.0 0.00¢¢CO 0.0 0.9

.0 34.0 $3.25917 0.0 439.0

.5 0.0 0.00000 0.0 0.9
INGE=0020700

(9 S102_(nG/LY CHALCEDONY BEEIH_(EI) IDS_§HG/LD
'S 0.0 0.00C00 0.0 0.0

»0 26.0 40.35485 0.0 192.0

.q 0.0 . 0.006G6C 0.0 0.0

.0 0.0 $.00000 0.0 0.C

.0 0.0 €.00C00 0.0 0.0

.0 0.0 c.0c0a0 0.9 0.0

'0 0.9 0.00000 0.¢ 0.0

.0 0.0 0.uC000 0.0 0.0

N 0.0 0.00000 60040 0.0

.0 0.0 0.00000 0.0 0.0

.3 0.0 0.00600 0.0 c.0




NGE+=30608CC APEA JN KM*¢2320¢ 4 VCLUME IN KMeed= 61,5

NGE=B060900

NGE=8061000

INGE=B8070800

€1 S102_tnGLl CHALCECENY DERIH_(EI} 10S_{nG/L)
0 0.0 0.C00CO G0 G0
»Q C.0 0.004002 0.0 0.C
»Q 0.0 0.00C00 0.0 0.0
»C 2%9.1 37.332¢4 0.0 137.¢0
@ 0.0 0.€0€00 0.0 0.9
INGE=B8070900

13 S102_(HG/L) CHALCEDCNY DEPIH_CEY) IDS_ENG/LD
»Q Gg.0 0.00Q¢C0 165.0 291.0
) 0.0 0.00C00 165.0 2714.0
»0 G.0 0.000Cn 0.0 0.0
N 0.0 0.00C00 0.0 0.0
Q 26.0 42.1119¢% mn7.90 21%5.0
4 0.0 0.€0C0Q 0.0 c.0
0 0.0 0.00GC0 0.0 0.0
«Q 9.0 0.006009 0.0 0.0
0 0.0 0.00C00 0.0 0,0
o7 0.0 0.00000 165040 333.0
ve 0.0 0.00000 1650,.0 274.0

ANGE=8071000



