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Geothermad rotential of
Hill Ain Force [fase
Littde Mounduin Facildidy
by
bo As Whedun
X Decemben 1977

Introduction and Sumnary

The Littde dwuntain Facility of Hill Ain Fonce Lase (Figunes [ and 2} is
conaidened 1o have good potentiad of having u geothermid resournce suitabdle
fon apce heating; based on the following data: '

(a] Great Sali Luke Minerads and (hemical (onporation has wells about
5 mides noath of the fucility vanying in depth faom 412 o 920 Uoé )}L"”l
feet, with temperatunes ranging from 78° o (04 F, ‘

(6]  These wells have a uniform gradient of 0 FI06 e edls on the
eusiean edge of the facility huve uniform gradients of 5° F/I0 2.,
indicating a simidan geodvgic situation,

(c) Gravity data indicutes deep faulting both to the east and west of
the facility.” 14 is thought that the hot uatens in the area ane
hected by deep circudaiion up these faults.

The best location for a geotheamad wedl would be three miles Lo the east.

b
A

71 depth of HU 2o 500 feet would be required. /i site vne and one hulf miles
@mmm Tave 4o be on the

onden of GO feet deep., Hell sites '<me selected on dailling into the faults
surrounding the Littde Mouniaip honst, with asevernd hurdned feei of bedrvck
oven the intensection of the weldl and fauld, :

Sunficiad Geodogy

Lidtde Moundain &9 a honst of Precumbriun Mudual Foamaiion consisting
of pmaple quantzite, (n boith the east and west flunks, small areas of
ullueviun vecun, .7 o the easd o,{ this ane nunshdands, 1o the wesi sald flata,

)ué/.»wzfaoz geo.iluﬂé

Gravidy data (lum, 1957) indicates thui on the south end of Litile
Aounduaing the top of the horsit do the east is apmoximutedy two and one half
nides east of the bedrocr oudenvps and Lies at w deyth of 1575 feed [See

LA une f /.
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At the north end vf Littde dountuin the op of the horst Lo the euwst is
ad about -3 mides, und dics ud u depth of 1200 feed. The top of the gruben
Lo found at a alstunce of 2.0 mides and « depth of 4700 feet (Figune 4).

The wwp of 1he honst, 4o the weat, in ai aboud 0.55 mides disdunce, at a depth
of M feets The top of the quuben vecurs ad a distance of one mide, ai u
depth uf W feet, lum's sections ane given as figures 3 and 4.

A Loy

The grounduaten utidized just easi of Litdde Mountuin Ls pumped {rom
alluvial aquifers, Recharge is from subsinface fow from the Wasaich Range;
dinect infiltration from mecipitation; and seepuge from the Weber und (gden
Rivers, mountain front sireams, and innigated arews (Bolke and Waddedd, (972,
pe 3)e Some of the uuten from the lasatch Range cinculates deep enough 4o
become heuted., This heated wiiten nises adong fuudis und mixes with cooden
watens in the aliuvium. Watens are of the sodium chlonide and sodium
bicurbonate ype.  Totad dissolved solids winy faom 337 4o (400 ppme  luda on
Great Sudit fure Minerad and (hemicad (onponsiiion wells are given in Appendix A
Appendix A adso contains summany data /510“_, Aa, K, (a, F, and B) fon 2he
welis on which data is available (Bodke and Waddedd, 1972, pp. %9-51). For
complete analyses the readen in neferncd o thein publication. .

haten Geochemistny

waten analyses wene used to deteamine wald rvock equilibration temperatures
wiing the ha-k~u trermometen (Fourien and Truestedd, (973) and the ailica
thermometen (Fournien and Rowe, 1966). The Aa-K-(a thermomeden gave neservoin
tempenuiunes nanging Laom J0°C 4o 29(°(.  The highest lemperutune was from
an anadysis with an unusually high poassivum contend (160 mg/d), which seems
unreasonable. {xcleling the resudds obdained from ihat analysis, the aunge
Lo from JF( 20 1770, The mean is 137°(. Sidica tempenudunes ane dunver,
nanging, from 090 20 1100, with a mean of 757(.

froopen flod dping, o3 mides Lo the southeast hus an observed Lemperciune
of W0 a han<(u tempenatune of AH°(, and a sidicu dempenaiure of SOP(.
douthwedt Hooper arm Springs, in the came vicinidy, has an obsenved temperatune
of 3 G a Na+(a temcratune of 22.F G and a ailica tempenalune of (U {

N ) . i ol . . B
Yenson und Nilden, 1976, po 7). The meun win temperaiune of the negion

[ ivany,

. Or 7 o s o .
R ; By frea e -y, i
Lo WP (Dodre and addedd, 1972, po 2.
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e wa aad e sldea watents g nod aepresend equidibriun wilh quunds,
. /) ' . . )
(& woudd seeni aeonud le 1o expect temperadunes i the faudd zones bedwen

(SUUL el /‘;(/UC,

Geothewnid Gradients v

Geothemmd gradients wear qidculaded utilizing wedl depths and lemperatunes.
deun ain dempenatune ws assumed Lo be //oC (o lie and Waddedd, 1972, s 2).
Grucdents nanged from 7 (//W/’, o 15 (/ (V0N These ane wedl ubove Zhe expecled
grudients of S (/10N ({omds and ﬂu,flf,(e/c,‘ 1975, p 02/,

(oncliwsions and Recommendations

hawn wedls, waten geochemisiny, high geothermal gradients, and majon
faudis adl indicate that watens nanging from SUP( 1o (4P( (176°F 4o 284°F)
coudd be expected withing the fuulk gones in bedrwoch, Hater al such
Lenperuunes Lo extremely adequate fon apace healing.

lhe ideald docution for wedls would be in he hanging walls of the faudis
bounding ihe Litdle Mvuniain honst as shown in Figure 3. 12 woudd be
desirabde do go far enough intv the hanging wadl Lo huve severad hundred feet
of bedwez above the fault wheae id is dapped. Thencfone o the east the ’
weldds should be lvocaied about thee miles east of ihe edstern edge of Little

Aouniain,  [f near the southean end of Litide Mouniuin the well should be 3
psnnec ad adout Yo feet; if nean the nonthean end at about 500 feel. L

If it s desined do drill o the west, the wedl shoudd be sided about one
and one half miles weost of Litéde Mountain and a YUV foud well shoudd be

/')\/CUU zed .
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Sunmary of Well Data From Bolke & Wadell (1972) pp 42-51 together with

fi;) Na-¥~Ca and S..‘O2 Temperatures.
M Depth Temp Gradient S.0p S,02 Na K Ca Na-K-Ca B F Tds
Well ft M ¢ 2C/100 Temp . _ .. _Temp ~ _ _ Rx 3™
(B-b-3)
4 DAB-1 540 165 21 6 25 76 147 4/8 4.0 128 700 2.0 531
5CCC-Y 510 155 25 9
19AAC-1 229 70 17 9 0.4 1230 3
22 106 - 1230
. 19 1 336 8.2 103 70 0.6 1230 .
T 12 |
19ABC-1 220 67 - - 114 7.07.4 170 - 337
- 17 66 1.0 348
19 12 23 4 353
) 18 10 20 70 ‘ . 332
18 0 21N 0.6 337
16 8 24 75 111 8.8 6.6 170
19 12 -
- 18 100 -
X 0 .
19ABC-2 295 90 19 9 32 83 636
8 8 29 80 | 737
- 18 8 33 84 207 5.5 41 71 0.7 700 |
X 8
(B-7-3) .
31AACT 806 246 39 11 24 75 200 0.3 462 -
- 30 82 148 9.4 15 157 260 0.6 473
_ N |
31AAC-2 920 280 38 10 67 110 980 f
*R = residue at 180°C |

*¥*S = Sum of Constituents |



Summary of Well Data from Bolke & Waddell (1972) pp 42-51 together with
Na-K-Ca and S;0, Temperatures. (continued)

Well

(B-7-3)

¢

2,

Ve

Bt

165
L4

31ADCT

31DAA-1

31DAA-2

31DAA-3

31DAA-4

31DAB-1

310DAB-2

31DAB-3

Depth Temp Gradient 51-02
e

ht

712

412

415

575

717

590

710

705

M

217

126

127

175

219

180

><

°C/100M

5 34

34 1
34 1
34 1
11

25 1
25 11
11

25 11
25 1
2errory
30 1
30 11
30 1
X =1

34 1
34 1
1
1

30 11
30 11
17

34 11
34 11
3 1
11

1

34 1
3 1N
11

23

35

44

5; 0

Temp ..

74

86

94

2

Na

[RR

165

157

K Ca Na-K-Ca
Temp
7.6 5.2 165
5.7 10 76
7.6 14 146
11

B F Tds
R* Gk
370 1.0 335

340 1.3 488 R

190 0.9 491 R




Loind

Summary of Well Data from Bolke & Waddell (1972) pp 42-51 together with Na-K-Ca

and 5102 Temperatures. (Cont.)
Depth Temp; Gradient | Si0 Si0p) Na K Ca | Na-K-Cay B |F Tds
Well FI M C° | 2C/100M Temp| __ | . | | Temp | _ |_ [RE_ |3
31DAC-1 621} 189 30 10
29 10
13| 10
X 10
31DDA-1 597/182 | 30 10
30 10
129 | 10 33 | 84
X 10
32CBB-1 7171219 384 N
34 11 36 87 145/ 6.5 8.0{ 145 60 {0.8 [ 458 |R
34 N .
L 34 11 38 89 0.2 |539
X 11
33CDD-1 3991122 - 27 78 139; 9.0] 6.8; 164 0.2 1413
19 7 26 77 260
20 7 23 74 i 258
20 7 24 75 76 | 8.0 10 ! 166 ; 0.4 259
L 20 7 25 76 165 0.4 |263
X 7
(B-6-3) 210
12BCC-1 550 18 4 20 71 79 | 3.4] 14 | 67 210" .3 {275 | -
(B-6-3)
14DCC-2 604 17 3 19 70 - -1 20 -] - (220 ! -
(B-6-3) :
AAB- ] 229 19 11 134 87 336/ 8.2] 103} 70 - .6 - 11230
(B-6-3) :
10ACB 752 22 5 19 70 159 2.7] 8 | 81
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LABORATORY

Racioviological and Chrmical Annlysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

August 9, 1968

CERTIFICATE OF ANALYSIS
68-1255

Great Salt Lake Mineral § Chemical Corp.
P. 0. Box 1190
Ogden, Utah

Gentlemen:

The following analysis is on water samples submitted on
August 2, 1968 under Purchase Order No. 01908:

32Y (o Vo I
SAMPLE: Well No., 4 collected August 2, 1968,

T ' L | RESULTS
Conductivity s 2,150 mhos/cm
pH ‘ : 7.75
Total Dissolved Solids aE‘lOS° C. | 1,400 mg/1
Alkalinity as CaCOs . 760 ng/l
Aluminum as Al 0.00 mg/1l
Arsenic as As | 0.00 mg/1
Bicarbonate as HCO3 927 mg/1
Boron as B _ ' 0.00 mg/1
Calciun as Ca 20 mg/1
Carbonate as CO3 14 mg/l
Chloriaue ss Cl 50 mg/1
Chromium (Hex.) as Cr 0.00 mg/1

Wt g A
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Great Salt Lake Mineral & Chemical Corp.

Papge 2

August 9, 1968

Copper as Cu

Fluoride as F

Total Hardness as CaCOj3
Iron (total) as Te
Iron (filtered) as Fe
Lead as Pb

Magnesium as Mg
Manganese as Mn
Nitrate as NO3
Phosphate as POy
Potassium as K

Sodium as Na

Sulfate as S04

Zinc as In

LSF/rd

[ od .
Sincerely,

0.00 mg/1
0.00 mg/1
110 mg/1
0.13 mg/1
0.10 mg/1
0.00 mg/1
14 mg/1
0.02 ng/l
0.76 mg/1
2.05 mg/1
160 mg/1
238 mg/1
21 mg/1
0.00 mg/1

FORD CHEMICAL LABORATORY

il

Lyle S. Ford

/)
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Bactoviological and Chernmienl dnalvitls

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

August 16, 1968

CERTIFICATE OF ANALYSIS
' 68-1287

Great Salt Lake Mineral § Chemical Corp.
P, O, Box 1190
Ogden, Utah

Gentlemen:

The following analysis is on water samplces submitted on
8/2/68 under Purchase Order No., 01908:

| SAMPLE: Well No. BmFollected August 2, 1968. ‘ " L s

e = 9] ' RESULTS £ 5
Conductivity | 1,490 mhos/cm LLE
pH L | 7.80

Total Dissolved Dissolved Solids at 103° C, 950 mg/1

Alkalinity as CaCOg . 470 mg/l
Aluminunm as Al 0.00 ng/1
Arsenic as As 0.00 mg/1
Bicarbonate as HCO3 560 mg/1
Boron as B 0.01 mo/l
Calcium as Ca 8 mg/l
Carbonate as CO3 6.8 mg/l
Chloride as Cl 100 mg/l

i Chromium (Hex.) as Cr 0.00 mg/l




Great Salt Lake Mineral § Chemical Corp,

Page 2
August 16, 1968

Copper as Cu 0.00 mg/1
Fluoride as F 0.00 mg/1
Total Hardness as CaCO3 80 mg/l
Iron (total) as Feb 0.35 mg/1
Iron (filtered) as Fe 0.31 mg/1
Lead as Pb 0.00 mg/l
dagnesium as Mg 2 mg/l
Manganese as Mn 0.06 mg/1
Nitrate as NOj 0.85 mg/1
Phosphate as POy 2.50 mg/1
Potassium as K 23 mg/l
Sodium as Na 255 mg/1
Sulfate as S04 10.0 mg/1
Zinc as In 0.00 mg/1

Sincerely,

1/

FORD CHEMICAL LABORATORY

qu S. Ford

LSF/rd
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LABORATORY, INC. \

Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE

SALT LAKE CiTY, UTAH 84115
PHONE 485-5761

Date; _July 30, 1974

Name Great Salt Lake Mineral § Chemical Corp. CERTIFICATE OF ANALYSIS
' 74-2602

Address _ Box 1190

Ogden, Utah

water from Well #10 received on July 10, 1974, under

Sample
P.0, No, 1101
Coo e 1 1EETL Gida, T 265

Turbidity 0.28 JTU Fluoride as F 0.34 _  mg/1
{;,i__f_nducﬁvity 943.40 umhos/cm Total Hardness as CaCO; 49,00 mg/1
"pH 7.85 Iron (Total) as Fe 0,13 mg/1
Total Dissolved Solids Iron (Filtered) as Fe 0,12 mg/1
at 180° C. 651.0 mg/l |ead as Pb ] < 0,01 mg/1
Alkalinity as CaCO; -290.0_ _ mg/1 Magnesium as Mg 1,95 mg,/1
Aluminum as Al < 0.01 mg/] Manganese as Mn 0,02 mg,/1
Arsenic as As - < 0.01 mg,/1 Mercury as Hg <0,001 mg/ 1
Bicarbonate as HCO, 336,90 mg/1 Nitrate as NO, —N 0.73 mg,’
Barium as Ba 0.02 mg/] Phosphate as PO, ' 0.69 mg,/1
Boron as B < 0.01 mg/1 Potassium as K 10,07 "‘9;/1
Cadmium as Cd < 0.001 mg/1 Selenium as Se 0,01 mg/1
Calcivm as Ca 16.40 mg/1 _ Silica as SiO. .41 mg/1
Carbonate as CO, 212,00 mg/1 Silver as Ag <0,001 mg,’)
Chloride as Cl 96.00 mg/1 Sulfate as SO. 6.50 mg/1
Chromium as Cr (Hex) < 0,01 mg/1 Sodium as Na 173,10 mg,/ 1
Cyanide as Cn < 0,01 mg/ © Zinc as In 0.12 mg/1

Copper as Cu <_0,01 mg/1
i P, %\)/

A (Eiwﬂ;"'_f;::;
Ford thmILIULJFV?Dry e
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LABORATORY, INC.
Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115
PHONE 485.5761
Date: July 31, 1974
Name Great Salt Lake Mineral § Chemical Corporation CERTIFICATE OF ANALYSIS
Address__ P+O. Box 1190 74-2610
Ogden, Utah
sample __Water from Well #15 received on July 10, 1974 under P,0, No, 1101,
S e ¢ 4,0, 17

Turbidity 0,50 JTU Fluoride as F 0,60 " _mg/1
%}fducﬂvi?y 1,446.0 ymhos/cm Total Hardness as CaCOs 143.0 mg/1
>H 7.75 lron (Total) as Fe 0.25 mg/1
Total Dissolved Solids Iron (Filtered) as Fe 0.20 mg/1
it 180° C. 998.0 mg/1 ‘Lead as Pb - <<0,01 mg/1
\kalinity as CaCOs 266.0 mg/1 Magnesium a3 Mg 7,44 mg/1
AMuminum as Al jo .01 mg/1 « Manganese as Mn 0,08 mg/1
wrsenic as As 0.01 mg/1 Merc.ury as Hg <0,001 mg/1
icarbonate as HCO, —332.0  mg/l Nitrate as NO, —N _2.46  mg/
-arium as Ba 0.15 mg/1 Phosphate ;,5 PO. 1,20 mg/1
oron as B < 0,01 mg/1 Potassium as K 18.80 mg/1
tadmium as Cd < 0,001 mg/1 Selenium as Se < 0,01 mg/1
‘alcium as Ca 44 . 80 mg/1 Silica as SiO: 1,51 mg/1
-arbonate as COs 2;2 5 mg/1 Silver as Ag < 0.001 mg/ 1
hloride as Cl bty mg/1 Sulfate as SO, 2,0 mg/1
‘hromium as Cr (Hex) =<0.01 mg/| Sodium as Na 264.5 mg/ 1
yenide as Cn <0.01 mg/1 Zinc os In 0.49 mg/1
opper as Cu 0.05 mg/1
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LABORATORY, INC.
‘Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115
PHONE 485.5761

Date; July 31, 1974

Great Salt Lake Mineral § C hemical Corp. CERTIFICATE OF ANALYSIS

Name
Address_P-0. Box 1198 74-2614
Ogden, Utah
Sample Water from Well #16 received on July 10, 1974 under P,0., No, 1101,
— R VY TP Y
/7 sy
furbidity 0,50 JTu Fluoride as F 0,69 mg/1
ﬁ;%;g‘ductivity 1,210.0 UthS/CI’l‘:‘I ' Total Hardness as CaCO; 62.0 mg/1
oH 7475 7&  lron (Total) as Fe 4 0.23 —mg/1
lota!-Dissolved Solids Iron (Filtered) as Fe =, -4 0.21 mg/1
1t 180° C. 835.0 mg/1 €47 ‘Lead as Pb | 0.01 mg/1
\lkalinity as CaCO, 392,0 _ mg/1 252\ nesim as Mg /.72 _3.36 mg/
Aluminum as Al 0.01 mg/1 </ Manganese as Mn o/ 0.04 mg/1
Arsenic as As 0,01 mg/1 "’ Mercury as Hg 0,001 mg/1
licarbonate as HCO; 460.0 mg/1 - ’fd? Nitrate as NO. —N 0.70 mg/1
larium as Ba 0.25 mg/1 4% Phosphate as PO 0,82 mg,/1
Joron as B 0.01 mg/1 </ Potassium as K 725 _21.8 mg/1
jodmivm as Cd 0.001 r_ng/l " Selenium as Se 0,01 mg/1
Zalcium as Ca 1;9(')_20 mg/1 Silica as SiO, g. & 13.9 mg/1
-arbonate as CO, ° mg/1 Silver as Ag 0,001 mg/1
“hloride as Cl 118.0 mg/1 Sulfate as SO« 1,5 mg/1
“hromium as Cr (Hex) 9. 0} mg/1 Sodium as Na ’sy. 5 204,0 mg/1
-yanide as Cn 0,01 mg/1 Zinc as Zn 0,03 mg/1
conper as Cu 0.01 mg/1
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) CENTRAL LABORATORY:-
[ SALY LAKE cxrv' UTAH 8410:

)

NATER ANALvsrs'
10 % 1306ﬁ

DEOSWy CIVIL ENGINEERING DIVISION HILL AIR FORCE. BASE) UTAH '84‘901" ok
‘DAFy AIR FORCE LOGISTICS COMNDs WRIGHT PATTERSON AFBs- DHIO 45433
COLL SITE---LITTLE MOUNTAIN WELL 2 DATE--*?S"IO-—ZZ TIME---OQOO
APPEARANCE--=-WATER CLEAR MATIL RESULTS TO AFLC S ‘ Cel

CATIONS MG/L - ME/L
CALCIUM ) ol 45 . 2.245 axcaaaouars'
MAGNESTIUM & 37 944 04T kChRBDNAT&‘
SODIUM § 241 100440 -
AT ASSIUM - 7.8 - ,'o‘lav 199 .

o LT - o - u'DIssOLVED SOLIDS Hie
SILICA < MG/L - 2T “*w; .RESIDUE AT .180: C-
IRON : MG/LL ~ .0.87. cALCULATED (SUM) -
MANGANE SE MG/L'f~“QO,12w-=vHARDN63$ AS CACO3 -3}‘;h.
COLOR DR S CTOTALE . MGAL
PH o ~ S NON-CARBONAT S MG/L.
SPECIFIC CONDUCTANCE TSI VE'ALKALINI?Y AS’ 6A603 MG/L -
IN UMHOS AT 25 C 1530 . 'CARBON: DIOXIDE(CALC) MG/Lm
S 7 SopIUM - ADSORP . i RATIO . =
g LANGELIER, INoex_fr
i ?:/4' : '

i



b R S s
Paki

MILL AIR FORCK BASE SR
. NTERIOR . T
ANALYSES BY GEOLOGICAL SURVEY, UNITED STATES DEPARTMENT OF THE INT g i
& (Resvlts In parts per milllon except o Indicoted) I S
Salt Lake City Laboratory No, | 40622 | 40623 : . '
Date of collection .. ....... e %{“"6;) 72:;'9
RN !
Silica (Si0s) v v i i v i e - 44 42 |
Iron (Fe) « ..o ivninnnn, N 0.28, 0,21
Manganese (Mn) . ... . ... e 0.01 0.05
Calcium (Ca) . . . . . e 71| 105 R
Magnesium (Mg) . ........ ... 144 228 ST ey
Sodium (Nn) .................. 2440 33210 : ’ . . . .
Potassium (K) .. .o Lo v v i v o e bt ) : :
Bicarbonate (HCO3) .. .. .o v v 374 373
Cerbonate (CO,) .o v v v v i v v e 0 0
Sulfate (SO) . ..o it i e 793 1070
Chlorido (Cl) . .o . v v i i e v s 3500 4790
Fluoride (F) . ... ... ... 0. 1.9 1.5 Sl s
Nitrate (NOG) e v v e e v ie e e e e e 2.4 1.4 ' SR AR
Boron(B) . ....... ... v . ' S
f,’“” Dissolved solids
i Caloulated . ....ooivrrnsnn. 7180|9630
Residue on evaporation at 180° C. .| 7310 9790 R
Hardness as CaCOy .0 v v vs v v v v s . 770 1200 Lo e T
Non carbonate hardneas as CaCOs . . .| %63 895 S I R
Alkalinity as CaCO, ... ..... . oo o 307 306 o L LT
Percent Sodium . .............. 87 85 ’ ]
° Sodium-Adsorption Rafio ... ...... 38 40 ‘ “;_' $
Specilic Conductance umhos e25°C. .[11200 14700
PH oot L e 1.8 1.9
Color(units) . . ... v vt it i o
Carbon Dioxide (CQ,), Calculated . . . 9.4 7.5
40622 Loc: Hil)l Alr Force Base : | S ',  .
POC: Pump Discharge Ll
e Ownaxi U.S. Atr Force L
Source: Rgnge Well No, 2 S
Temp: 16°C S

40623 Loc; Hi1ll Air Force Base
POC: Pump Discharge
Owner: U.S. Air Force

%’L‘ - Source; Ranpe Well o, L.
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