
September 2 1 , 1994 

Mr. Paul Lienau 
Director 
GeoHeat Center 
Oregon institute of Technology 
Klamath Falls, OR 97601 

Dear Paul: 

Enclosed is the requested information regarding priority sites in Montana. I 
regret to say that I wi l l be unable to attend the GRC Annual Meeting since funding 
for this project terminated in June. 

I did not include estimates of project cost. Such costs as drilling and 
geophysical exploration are difficult to estimate without a more detailed review of 
the geology and hydrogeology at these sites. I am certainly willinlg to do this 
review, but would require more time. 

If you need other infomation than what I have provided, please let me know. 

John Metesh 

c c: fMfTWo^a r diRgs §/ 
University of Utah Research Institute 
391 Chipeta Way, Suite C 
Salt Lake City, Utah 84108-1295 



PRIORITY AREAS FOR PHASE II STUDIES 

The dominant consideration in selecting areas in Montana for future studies 
is the proximity of the resource area to transportation and population centers. 
Although there are several resource areas with a relatively high potential for 
development, limited past and/or current use and low population in the area likely 
prohibit development. The areas that have the highest potential and are nearest 
population centers (Figure 1) and transportation routes are as.follows: 

BOZEMAN 
• The Gallatin valley near Bozeman has experienced a steady population 

growth over the last decade. Data for the Bozeman Hot Springs just west of 
the city of Bozeman indicates a surface temperature of approximately 55°C 
and an estimated reservoir temperature of 80°C. 

• The springs are currentiy used to heat a swimming pool at a commercial 
campground. 

• Although little resource development has occurred in the area over the last 
ten years, the Gallatin valley was identified by Sonderegger and others 
(1981) as an area expected to contain geothermal resources suitable for 
development. 

• The population near the Bozeman Hot Springs may be large enough to 
warrant direct use for heating/cooling. As the economic base for the area 
grows, small-scale applications for greenhouses and light industrial processes 
may also utilize geothermal resources | 

• Current knowledge of the resource is restricted to small-scale geophysical 
and geological studies. Geophysical exploration and deep dnilling would be 
needed to better define the source and extent of this resource area. 

BUTTE 
The Butte Mining District was extensively mined over a perjiod of nearly 100 

years. At the cessation of underground mining in the early 1980jS, dewatering of 
the bedrock was discontinued and water-levels were allowed to rise. Soon after the 
mines were shut down, the area was listed in the National Priorities List and is 
designated as a Superfund site. The rising water, which has a low pH and a high 
dissolved-metals content, is of much to concern to local, state, and federal 
agencies, and it has been recognized that water-levels will need ito be controlled by 
pumping to prevent discharge into the Clark Fork River drainage' 
• The Butte area offers several avenues for low-to-moderate temperature 

resources. The underground workings were notoriously hot areas to work in 
while operating. Recent data collected from the mines show water 
temperatures ranging from 13° to 33°C. Monitoring wells completed in the 
bedrock aquifer at depths less than 183 meters indicate temperatures of 10 
to 18°C, and water quality is quite good. Diamond drill holes with depths up 
to 610 meters and open mine shafts may provide access'to the deeper, 
warmer waters. 

• At present; geothermal resources are not being used in the Butte area. 



• An evaluation of depth, temperature,.and potential applications jof heat-
pump technology is needed. 

ENNIS 
The Ennis area, near Yellowstone Park, is in an area where cottage-industry and 
tourism are dominant. 

Surface water temperatures range from 81 to 87°C and reservoir 
temperatures range from 90 to 164°C 
Current use of the geothermal resources is limited to a greenhouse 
application. Application of the resource for heating of the county-owne'd 
hospital was proposed but has not yet been realized. 
Several studies of the geothermal resources near Ennis have been conducted 
in the past; however, a deep drilling project is needed to fully understand the 
nature of this resource area. Application of the information derived from 
previous studies to an investigation of potential direct-heat applications may 
also be warranted. 

BOULDER HOT SPRINGS 
The Boulder Hot Springs is within a few miles of Interstate-hiighway 15 and 

the town of Boulder is only 1/2: mile from it. Larger cities, Butte to the south and 
Helena to the north, are within 30 miles. 
• The surface temperatures at the three springs sampled range from 54 to 

74°C, and f low is approximately 340 L/min. at the larger spring. The';Site is 
, currently undergoing renovation. 

• The likelihood of other geothermal resources in the area is high. An 
inventory of springs and wells throughout the valley and a deep drilling 
project is needed to better define this potential resource are^a 

CAMAS PRAIRIE 
There are several previously un-recorded springs in this area; one site, with a 

surface temperature of 23.7°C and an estimated f low of 2000L/nfjiin, was sampled 
recently. 
• Although the area is not near any of the larger population centers, there are 

some recreational facilities in the area. This particular area of Montana has 
been especially popular for cottage-industry development. There is no 
application of geothermal resources at present. 

• A more complete well and spring inventory, coupled with a water-chemistry 
sampling program is. needed to better define the occurrence and potential 
development in this area. 



Figure 1 Five areas liave been selected as potential areas for additional studies relating to 
application of direct-use technology. 
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Dr, Howard Ross 
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Introduction 

Use of ground-source heat pump systems for domestic heating is increasing 

in Montana, particularly in rural settings where relatively inexpensive njatural gas is 

not available. The systems also provide cooling, but in Montana's clinrjate, this 
j 

capability is not highly regarded nor used except in commercial installations such as 

office buildings. In these, it is reported that the cooling option of the Systems sees 

far greater use than the heating. 

Heat pumps utilizing ground or water energy have been in comnrjon use in 

temperate parts of the United States for many years. Only within the ast decade 

or so has the technology of design and operation developed to provide adequate 

heat efficiently in northern states. In Montana, most ground-source heat pump 

systems have been installed in Flathead and Yellowstone Counties. There, the 

electric co-ops provide various inducements to encourage use of the systems. The 

Northern Rockies Ground Source Heat Pump Association estimates that 1300 

domestic systems and 50 commercial systems are now in operation in Montana 

(Jim Maunder, personal communication, May 4, 1995). An additional 100 



domestic systems and 1 commercial system are reported by the Montana Power 

Company (Connie Moran, personal communication, May 8, 1995). 

Along with the emergence of the ground-source heat pump as a viable 

provider of domestic and commercial heating, literature on the technology has 

evolved. Four publications consulted in this study and thought to be particularly 

informative, are the "Water Source Heat Pump Handbook", by Dexhejimer (1985); 

1/ 
"Earth-Coupled Heat Transfer", by Hart and Couvillion (1986); "The Montana 

House Project", by Jackson (1989); and, "Geothermal Heat-Pump S\^stems: the 

ABC's of GHP's", by Wright and Colvin (1993). 

A ground-source heat pump system absorbs heat from the ground and 

transports it to a heat pump which extracts the heat to warm the hoi^sehold air. 

Excess heat from the pump is used to augment the heat of the home's hot water 

heater. The heat absorbed from the ground is presumed to be "stored solar heat" 

by many scientists and engineers, and is declared to be "geothermal 

others. 

heat" by many 

Ground-source systems are closed systems in which tubing cl^arged with 

non-freezing fluids is buried near the homes, or in some cases, is sul|)merged in 

surface-water bodies. The fluid is pumped through a system continL(ously during 

operation and through a heat pump which, using a small compressorl and a 



refrigerant such as freon, extracts heat from the circulating fluid. The systems are 

"closed" because there is no physical interaction between the loop fluid or the 

refrigerant and the outside environment, including air, ground, or water. The main 

advantage to the use of heat pumps is the exceptionally high efficiency (200% to 

about 400%) afforded by the Carnot Cycle of refrigerant compressiqn and 

expansion. These efficiencies are commonly expressed in terms of "coefficient of 

performance" (COP). A COP of four designates 400% efficiency for a system 

which provides 4 energy units for each energy unit consumed. 

A special comment is made here on the non-freezing fluids coinmonly used 

in loop systems. In some places the industry standard is a 20% melihanol solution, 

which is highly toxic. Many people in the business respond to questions of toxicity 

by referring to "non-toxic methanol" in their systems. There is no sî jch thing. A 

fatal one-time dose of methanol may be as small as 25 milliliters (ab(|)ut 3/4 ounce), 

according to Kirk-Othmer (1981, p. 411). Blindness is the typical result from less-

than-fatal doses. A typical loop system contains about 60 gallons of fluid which, 

having a 20% methanol content, would include about 12 gallons of methanol. The 

concentration in the loop would be about 158,000 parts per million. These 

comments are made partially to discourage use of methanol in loop Systems, but 

primarily to oppose advertising that a 20% methanol solution is "non-toxic". Some 

states now prohibit use of methanol in the loops, notably Minnesota, North Dakota 



and Ohio. A non-toxic fluid, propylene glycol, seems to be a reasonable substitute 

although somewhat more viscous and more expensive. 

vk 

Objectives 

Objective of this study has been to evaluate temperature changles in loop 

fluid at a system near Helena, Montana, through two household heating seasons; 

the winters of 1992-93 and 1993-94. Specifically, the temperature drawdown of 

the earth-coupled system during heat extraction has been monitored and evaluated. 

The temperature declines each season and any residual decline overlapping from the 

first season to the second were objects of monitoring. In interpreting 

objective was to examine a quantitative way to evaluate loop tempera' 

to characterize these systems during normal operating conditions. 
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System Description 

The house, heat pump, and ground-loop system are generalizec| below: 

House: 
5699 Rainbow Drive, Helena, Montana 
4056 ft^ floor area 
Super Good Cents Construction 

Heat Pump: 
Command Aire SWPR 411 GSS (3y2 ton) 

Loop System: 
Verticle (drill holes) construction, three holes, 10-foot spacing, 
235 feet deep, fractured shale formation, water table at about 
10 feet, two pipes 0.86 I.D. per hole manifolded in parallel to 
one horizontal main 2 - pipe leg 1.55 I.D. to house. Charged 
with propylene glycol solution. 

The system is generalized in Fig. 1, and detail on sizing and design is provided in 

APPENDICES A and B, which are the specifications and calculations developed for 

installation. 
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Figure %>The ground-source heat pump system consists of a heat pump with forced-air distribution within the 
house, and a vertical loop outside the house. The loop is made from small-diameter polyethylene pipe inserted 
in three drill holes, each 235-feet deep. The vertical pipes are manifolded in parallel to a 90-foot horizontal 
pipe leading to the house. 



Operating Costs, Owner Satisfaction, Problems 

From beginning operation on April 12, 1991 until March 23, 1995, the 

system has drawn 44,670 KWH (kilowatt-hours) of energy. Of these, 887 KWH 

were used by a resistance strip heater to augment the heat pump output and the 

remaining 43,783 KWH served the heat pump providing household heat and 

supplemental heat for the hot water heater. The strip heater use was mostly 

frivolous, done in experimentation with various thermostat settings. Cver the 3.95 

years of operation, energy consumption averaged 11,310 KWH per ytiar, about 20 

percent greater than that predicted (9,518 KWH per year) by the instaillers' 

computer design program (APPENDIX B). Likewise, the predicted annual heating 

and cooling cost of $598 was exceeded by 16% in the actual average of $692. 

-m̂  Cause for the discrepancy is unknown, and may be unique to this particular 

installation or may require a different application of general design criteria. 

In spite of the less-than-predicted economy, the owner is generally satisfied 

with the system and particularly the concept. Lack of open-flame or resistance 

heating provides a clean heat, quietly distributed by the forced-air system. 

The system is not entirely trouble free, however, and acknowleclg 

many more moving parts (pumps, valves, compressor) than conventiorjial 

the owner expects the inevitable occasional repair. During the first 4 

operation, only one operational problem has appeared. Chronically, th^ 
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loses pressure to the point where cavitation in the loop's circulating pumps 

becomes unbearably noisy. The problem occurs regularly, but only ohce a year. At 

first a puzzle, its cause became only apparent through this program of monitoring 

the loop-fluid temperature. The pressure losses occur each spring when loop 

temperatures begin to warm after having reached their late-winter lovyest levels. 

Expansion of the polyethylene tubing during warming creates the loopj pressure 

deficiencies. The first occurrence prompted a service call for flushing and 

repressuring the loop. Because of distance and cost for service calls, the owner 

then devised a simple method of restoring pressure without introducing air to the 

loop. Reason for fluid loss during subsequent heating (loop-cooling) seasons is not 

known, but it can only be concluded that a small leak is present in the system. 

Fluid volume required to replace the loss is small, about a half pint; ahd pressure 

needed to resume quiet operation is about one psi. The process is sirnple enough 

that it is no major inconvenience, but in the event of sale of the house, realtors and 

prospective buyers would be troubled by the condition. A small constjant-pressure 

reservoir could be designed and attached as an integral part to a loop, and could 
i 

require maintenance of a specified range of fluid levels. Adding fluid [periodically 

would then be a normal operation, not intimidating to the owner. 

Instrumentation. Methods 
A 

Under agreement with the Montana Power Company, separate 

installed at the residence to monitor energy consumption of the heat 

8 

rjneters were 

pump, the 



electric hot-water heater, and the auxiliary strip heater (Fig. 2). Only the records 

for the heat pump are used in this report. The utilities meter recordecj kilowatt-

hours of consumption at 15-minute intervals, accessed by data loggeif. The daily 

power consumption, as calculated from the 15-minute KWH readings, provided two 

levels of data for this report. First, the daily KWH usage multiplied by 3413 gave 

the BTU consumption needed for estimating the system's Coefficient of 

Performance. A Coefficient of Performance (COP) of 3.10 was estimated using the 

loop flow rate and differences between entering and exiting loop temperatures. 

Precision of the estimated COP is not great, and the assumption that it is a 

constant is only for convenience. Secondly, the percent-time-of-operation was 

calculated by dividing the actual KWH usage by the energy draw for cbntinuous 

operation (empirically determined). 

To obtain minimum daily loop temperatures the loop was originally monitored 

continously, creating a major problem of data handling. Examination bf the energy 

consumption records (Fig. 2) showed that the coldest loop temperatures coincided 

with periods of longest heat-pump operation, and that these were normally in the 

very early morning hours. The temperature recorder was therefore set to record 

only during the one-hour interval between 5:30 a.m. and 6:30 a.m. each day. This 

generated an acceptably workable amount of data and seemed to meet the project 
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Figure ^Normal ly the heat pump operated most continuously between midnight and about 9:00 A.M., 
Minimum daily loop temperatures were obtained from data recorded between 5:30 A.M. and 6:30 A.M. each 
day. 



objectives. The recorded temperatures are considered to be daily minimum loop 
• 

temperatures entering the heat pump system and to represent earth temperatures 

along the buried vertical and horizontal tubing. 

Data 

Minimum daily outside air temperatures (Fig. 3) during the 19^2-93 heating 

season fell to about -20°F for brief periods, and during the 1993-94 season 

dropped below -30°F on one occasion. The first season was generally the colder 

with most minimum daily temperatures in the range between -20°F and + 20°F. In 

early 1993, the cold weather was interrupted by about six weeks of above-zero 

temperatures. Only for a few days in the second season, were the rininimum daily 

temperatures below 0°F. 

Minimum daily loop temperatures (Fig. 3) corresponded well tq outside air 

temperatures. Lowest loop temperatures occurred during the periods of coldest 

weather, reflecting greater heat-pump usage. The correlation between loop 

temperatures and outdoor temperatures is surprisingly good, considering the human 

factors of thermostat adjustments and other domestic variables. Most important to 

this report are the periods of more-or-less progressive loop temperature declines at 

the beginning of each heating season. These are the periods, 11/17/92 through 

3/16/93 including the warmer interlude, and 10/16/93 through 2/12/94. These 

were times of increasing thermal demands on the loop system, separated by 

11 
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a period of temperature recovery in the summer of 1993. Maximum Ipop 

temperature decline for the first season was 8.3° F and for the second season was 

8.8°F, in spite of the letter's warmer weather. Heat production during the first 

heating season (120 days) was more that 76 million BTU (Fig. 4) as calculated from 

metered energy consumption and a COP of 3.10. In the second heating season 

(also 120 days) heat production was about 71 million BTU. So far as can be seen 

from the data, loop temperature recovery following each heating season was 

complete. Following only two cycles however, very precise data would likely be 

necessary to detect any long-term trend of decline. 

Discussion 

One objective of the loop-system monitoring was to try to develop a 

quantitative way to evaluate and compare these systems in situ, after installation 

and during normal operating conditions. A technique developed for evaluating 

aquifers and ground-water discharge was examined for this, because of the analogy 

between heat flow and ground-water flow. The basic equations employed in 

hydrologic studies were, in fact, developed from thermodynamic equations. The 

hydrogeologic technique applied to the loop-temperature data is the Jacob (1950) 

semilogarithmic method of solution for transmissivity of an aquifer from which 

water is pumped under certain specific conditions. 

/ 
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Figure ^ D u r i n g the 120-day, 1992-93 heating season, 76 million BTU were produced by the system. During 
the 120-day, 1993-94 heating season, 71 million BTU were produced. 



The equation for Jacob's approximation/ ^ 2.30 
~4/7m(s/log cycle t) 

contains the tcnng: 
K = hydraulic conductivity 
Q = pumping rate (quantity/time) 
m = aquifer thickness 
s = drawdown (pressure or water-level decline) 
t = time^^ 

The following heat flow terms and units were substituted into Jacob's 
approximation: 

C = thermal conductivity (BTU/hr - ft - °F) 
Q = heat withdrawal rate (BTU/hr) 
d = length of loop piping (ft) 
AT = temperature decline (°F) 
t = tim&f) 

This gives the following approximation for estimating thermal conductivity: 

2.3Q 
C = 4/rd(°F/log cycle t) 

I'^tl-^*^'^'' Hart and 

There is no precedent for developing heat-flow solutions using hydrodynamic 

equations. The analogies are clear, however, between heat-flow, electricity, and 

hydrodynamics. Most importantly, the equations for ground-water flow were 

originally developed from thermodynamics; solutions found in this stqdy suggest 

that a reverse application should be valid. Jacob's approximation is in fact, a field 

simulation of the laboratory method of measuring thermal conductivity described by 

Couvillion (19^1/'p. 101), and can be derived from their equation. 

—^^errrperrafuFe declines for the initiafparts of the two heating seasons were 
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Temperature declines for the initial parts of the two heating seasons were 

plotted against time (days) on semi-logarithmic graph paper (Fig. 5). A key 

condition for Jacob's approximation could not rigorously be met with the heat 

pump operation, however. A satisfactory solution requires a constant ""̂ ^̂  °^ ^^^^ 

withdrawal. Average daily rates of heat production resulting from the outside 

temperature extremes (Fig. 3) and the human factors of thermostat adjustments 

(hopefully kept to a minimum) ranged from about 7,000 BTU/hr to abput 40,000 

BTU/hr during the first season, and about 5,900 BTU/hr to 41,000 BTU/hr during 

the second season; average production rates were 26,450 BTU/hr an^ 24,670 

BTU/hr, respectively. The extreme variations of loop temperature caused by 

variations of heat production gave a scatter to the points on Fig. 5 that discourages 

any precise quantitative analysis. L V (̂  '^ \ ^ 

Regardless of the poor data plots, the approximations for both years are 

presented here to examine whether the technique might have merit under 

conditions of greater control. Visual best-fit straight lines on the two bemi-log plots 

give temperature declines of 3.60°F and 3.35°F per log cycle, respectiyely. 

Combined into Jacob's approximation with the average 120-day heat production 

rates bf 26,450 BTU/hr and 24,670 BTU/hr, the temperature declines indicate a 

thermal conductivity of 0.89 BTU/hr-ft-°F. The duplicative result for two seasons in 

spite of broad spreads of data points suggests that the approximation technique 

may have merit. The implied thermal conductivity of 0.89 BTU/hr-ft-°Ff compares 
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reasonably with the values of 0.75 and 0.266 BTU/hr-ft-°F for the so 

polyethylene pipes, respectively, used in designing the loop system 

il and the 

(Appendix B). 

The 0.89 BTU/hr-ft-°F value is also within the range (0.59 to 3.33 BTU/hr-ft-°F) 

I n. > 

i\h given by Hart and Couvillion (1986, p. 131) for a shallow water-table condition in 

sandstone and shale. The 0.89 BTU/hr-ft-°F value is also well within the range of 

0.75 to 2.00 BTU/hr-ft-°F given by Dexheimer (1985, p. 79) for bedrock materials. 

The combination of vertical and horizontal, with pipes of two diameters, and with 

variations of soil moisture probably preclude any precise calculation fpr thermal 

conductivity at any site. The advantage hoped for in this in-situ approximation has 

been to avoid these specifics to estimate actual operational values. It appears that 

the approximation method applied here may be useful, but would be greatly 
/ 

improved with more uniform patterns of operation. 

Semilog plots of temperature decline may also predict declines for other 

heat-production rates (Fig. 6). For any selected thermal conductivity value, the 

temperature decline (°F/log cycle t) in Jacob's approximation, varies directly with 

the rate (BTU/hr) of heat produced. In 1992-93, the system operated 66% of the 

time and in 1993-94, the system operated 6 1 % of the time. By simple ratios, the 

hypothetical temperatures for 100% and 50% operation are shown on Fig. 6; they 

are identical for each year. Similarly, any other percent-operating timp can be 

projected and will not vary from year-to-year unless changes occur in the earth 

heat source or in system efficiency. 
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Conclusions 

A vertical-loop, ground-source heat-pump system near Helena, Montana, was 

instrumented and monitored during the 1992-93 and 1993-94 heating seasons. 

Continuous records of operating time and energy use, daily minimum loop 

temperatures, and spot measurements of entering and leaving loop temperatures 
I 

over a wide operating range were obtained. The latter were used to estimate a 

COP (Coefficient of Performance) of 3.10, very close to the manufacturer's 

specification of 3.11 that was used for sizing design. Minimum daily loop 

temperatures were found to occur between about 4:00 and 6:00 a.m. 

Outdoor minimum daily temperatures during the first heating season ranged 

commonly between -20°F and -i-20°F; during the second season, they were below 

0°F for only a few days. Loop fluid temperatures fluctuated similarly tp those of 

outdoor air, ranging from about 49°F to 40°F each season. 

In addition to measuring loop-fluid temperature decline, an objective of this 

work was to try to use time, energy production, and loop temperature^ in a simple 

relationship to estimate thermal conductivity of the earth and pipe systfem. Using a 

semilogarithmic equation borrowed from hydrogeologic technology, theirmal 

conductivity was calculated by using the analogy between heat flow and ground-

water flow. The data points are heavily scattered in the plots, making {a solution 

20 
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somewhat subjective. Best-fit lines gave a thermal conductivity of C.89 BYU/hr-ft-

°F. Design thermal conductivities in loop construction were 0.77 and 0.22 BTU/hr-

ft-°F for the earth source and the polyethylene piping, respectively, pther values 

from the literature range between 0.59 to 3.33 BTU/hr-ft-°F. The test results are 

valid, but are highly subjective because of widely scattered data. The data scatter 

s reused by from variability of energy production associated with wide variations in 

utside temperature, and to some degree, factors in thermostat control. 

'iXW\c 
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A 1 
01/01/80 WATTSUN v«r»ion 4.2 - SUMMARY REPORT Page : 

FILE I Ci\WS4\VANV0AST.HSE 

HOUSE IDENTIFICATION 

House ID: VAN-VOAST Utility i MFC 
Address : MERCURY ST. BUTTE Analyst : KG 
Builder : ENERGY RE/CON Location i HELENAS 
Owner : WAYNE VAN VOAST Floor Area: 40S6 ft2 

===B=!=a===:=«i=====:===«==== QUALIFICATION CRITERIA =======»=»===========:====== 

SUPER GOOD CENTS/ 
NORTHWEST ENERGY CODE REFERENCE CURRENT PROPOSED 

Thermal Performance (Btu/hr—F) 
Energy Budget (kWh/ft2-yr) 

628 
4.44 

457 
0.99 

457 
2.58 

* QUALIFIES » 

HEATING AND VENTILATING SYSTEMS CURRENT PROPOSED 

Heating System Type 
Heat Pump Heating Season Performance Factor 

Heat Load at 91 F design temp difference (BTU/hr) 
System Size at 1507. Design Load <kW (kBTU/hr) ) 
Average Annual Space Heat Requirement (kWh/yr) 

Heat Pump 
10.20 

44043.7 
19.5(66.0) 
5096 

Furnace 
N/A 

44043.7 
19.5(66.0) 
13250 

Ventilation System Type 

ECONOMICS 

NHRV: Integrated' Spot «< Whole House 

CURRENT PROPOSED 

Incremental Construction Cost 
Projected Yearly Heating Cost 

First Year Monthly PITI (*/month) 
Average Monthly Heating Costs 

TOTAL FIRST YEAR MONTHLY PAYMENT 

30 year Life Cycle Cost 

ok»o 
$ 0.00 

0.00 

% 
« 

* 

* 

OJOO 
0. 

0. 

0. 

00 

00 

00 

* 
* 

% 

% 

0 . 
0 . 

0 . 

0 . 

00 
00 

00 

00 

Actual energy use will vary with climate, lifestyle, and construction. 
Economic and energy use estimates should be used for comparative purposes only. 



oi/ei/eo WATTSUN version 4.2 - COMPONENTS REPORT 
FILE : C:\WS4\VANV0AST.HSE 

• T 

Page t 

BUILDING COMPONENT SUMMARY 

Component Entries Area 
Curr 
UA 

Prop 
UA Cost «/UA 

Below-grads walls 
Slab perimeters 
Floors over crawl spaces 
Walls 
Windows 
Doors 
Skylights 
Ceilings 
Air Leakage Control 
Mass 

124 
95 
0 

2295 
413 
70. 
0 

2028 
5350 
4056 

S5.6 
43.2 
0.0 
91.8 
132.2 
23.1 
0.0 
35.3 
79.6 

18252.0 

5SS.6 
43.2 
0.0 

91.8 
132.2 
23.1 
0.0 

35.3 
79.6 

18252.0 

TOTALS 460.7 460. 7 

GLAZING ORIENTATION 

Area 
CURRENT 
Effarea '/.Floor Area Orientation Area 

PROPOSED 
Effarea 7.F1 o o r Arec 

0.0 
31.0 
0.0 

83.0 
0.0 
22.0 
0.0 

277.0 

0.0 
25.9 
0.0 
25.0 
0.0 
6.6 
0.0 

231.3 

0.0 
0.8 
0.0 
2.0 
0.0 
0.5 
0.0 
6.8 

South 
Southeast 

East 
Northeast 

North 
Northwest 

West 
Southwest 

0.0 
31.0 
0.0 
83.0 
0.0 
22.0 
0.0 

277.0 

0.0 
25.9 
0.0 

25.0 
0.0 
6.6 
0.0 

231.3 

0.0 
0.8 
0.0 
2.0 
0.0 
0.5 
0.0 
6.8 

4 1 3 . 0 288 .7 1 0 . 2 TOTALS 4 1 3 . 0 
•+-

2 8 8 . 7 10 .2 

file://C:/WS4/VANV0AST.HSE


01/01/80 WATTSUN version 4.2 - COMPONENTS REPORT 
FILE I Ci\WS4\VANV0A8T.HSE 

(cont.) Page 

BELOW-GRADE WALLS 

Descri ption F-value Pmtr UA */lf Cost 
^ — 

C> 4' depth/2x4 24" o.c./interior R-ll+R-19 0.450 123.5 55.6 
P> 4' depth/2x4 24" o.c./interior R-ll+R-19 0.450 123.5 55.6 

SL^ 

C> 
P> 

B̂ PERIMETERS 

Description 

Slab/R-10 insul. 
Slab/R-10 insul. 

/2' 
/2' 

horizontal 
horizontal 

F-value 

0.455 
0.455 

Pmtr 

95.0 
95.0 

UA 

43.2 
43.2 

*/lf Cost 

WALLS 

Description U-value Area UA */sf Cost 

C> 2x6 R-19 advanced + R-7.2 sheath 
P> 2x6 R-19 advanced + R-7.2 sheath 

0.040 
0.040 

2295.0 
2295.0 

91.8 
91.8 

WINDOWS 

Description 

C> 2-glaze, 1/2", 
P> 2-glaze, 1/2", 

wood or vinyl w/storm 
wood or vinyl w/storm 

U-value 

0.320 
0.320 

Area 

413.0 
413.0 

UA 
i_ _ 
132.2 
132.2 

S/sf Cost 

DOORS 

Description 

C> Wood solid core, 
F'> Wood solid core, 

flush 
flush 

U-value 

0.330 
0.330 

Area 

70.0 
70.0 

I 

UA 

23.1 
23. 1 

»/sf Cost 



ui/ui/bo WHl IbUN version 4.2 - COMPONENTS REPORT (conlt.) 
FILE » Ci\WS4\VANV0AST.HSE 

Page : 4 

Description 

C> R-60 advanced 
P>.R-60 advanced 

AIR LEAKAGE CONTROL 

Description 

C> Advanced Air Sealing 
P> Advanced Air Sealing 

U-

-above grade volume 
-above grade volume 

-value 

0.017 
0.017 

ACH 

0.200 
0.200 

Area 

2028.0 
2028.0 

Volume 

25350.0 
25350.0 

UA 

35.3 
35.3 

UA 

79.6 
79.6 

>H.4-~-** — — — — 

»/sf 

t 

Cost 

Cost 

MASS 

Description M-value Area BTU/F •/sf Cost 
1 

2028.0 6084.0 
2028.0 12168.0 

, , 
4056.0 18252.0 

C> Light frame construction 
Slab-carpet, rubber pad 

TOTALS> 

BTU/F-ft2 fir 3.000 
BTU/F-ft2 fir 6.000 

P> Light frame construction 
Slab-carpet, rubber pad 

TOTALS> 

BTU/F-ft2 fir 
BTU/F-ft2 fir 

3.000 2028.0 6084.0 
6.000 2028.0 12168.0 

4056.0 18252.0 

Actual energy use will vary with climate, lifestyle, and construction. 
Economic and energy use estimates should be used for comparative purposes onl,. 



u J. / i.'i / a u vsM I I ouu ver s»i un •+. ̂  nt.MiiHo a r o I u.n n t r u K i 
FILE I Ci\WS4\VANV0AST.HSE 

rage 

SYSTEM CURRENT PROPOSED 

A-
Heating system type 
Heat Pump HSPF 

Ducts 

Heat Pump 
10.20 

Siz« Lgth Rval 

10"x20" 
10 " 
8" 

Sft R-ll 
40ft R-ll 
60ft R-ll 

Furnace 

^iz« Lgth Rval 
— h 

10'fx20" 5ft R-ll 
10" 40ft R-ll 
8" 60ft R-ll 

BUILDING HEAT LOSS CURRENT PROPOSED 

Envelope 
Ducts 

TOTALS> 

460 .7 BTU/h r -F 
2 3 . 3 

484.0 

460.7 BTU/hr-F 
23.3 

484.0 

DESIGN RESULTS 

Design heat load 

System size (1507.) 

Total Space Heat 

CURRENT PROPOSED 

44043.7 BTU/hr 
12.9 kW 
66.0 kBTU/hr 
19.5 kW 

5096 kWh/yr 

44043.7 BTU/hr 
12.9 kW 
66.0 kBTU/hr 
19.5 kW 

13250 kWh/yr 

BASED ON THE FOLLOWING DESIGN CONDITIONS 

Winter design wind speed 
Thermostat set point 
Winter design temperature 
Design temperature difference 

15 mph 
70 deg F. 
-21 deg F. 
91 deg F. 

Actual energy use will vary with climate, lifestyle, and construction. 
Economic and energy use estimates should be used for comparative purposes only 
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Closed-Loop/Ground-Source Heat Pump Design Program 
Vertical and Horizontal Systems 

James E. Bose Ph.D., P.E. 
(405) 624-2554 4618 William Court Stillwater, OK 74075 

Software Licensee 
John Dibble Earth Energy 
(208) 263-7358 
Sandpoint ID 83864 

^ ^ ^ ^ * ^ ^ + ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ If̂  ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ - r ^ ^ - r ' ^ ^ ^ ^ ^ ^ ^ " r ^ ^ ^ ^ "r 'J. ^ ^ ^ ^ I r "^ ^ ^ ^ 

PROJECT DESCRIPTION VAN VOAST VERTICAL 3 1/2 TON 

TEMPERATURE BIN DATA LOCATION HELENA MONTANA 
HEAT PUMP MODEL NUMBER 4 H E 
MANUFACTURER CA 

Annual Cooling Cost (*) 79 li .05 «/kWh. 26425 Btu/hr 
Annual Heating Cost (*) 518 e .064 »/kWh. 44043 Btu/hr 

Total Heating and Cooling Costs 598 
___ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — — ( _ _ _ _ _ _ — _ _ _ _ _ — _ . 

Domestic Hot Water Costs (*) for 100 gallons/day at a water temp of 130 F. 

Electric resistance 441 
With desuperheater 291 
With 100*/. heat pump 145 

^eating capacity © EWTmin = 25 F is 32000 Btu/hr COP = 3.11 
:DOling Capacity i3 EWTma;-; = 75 F is 45500 Btu/hr EER = 12.69 

feupplementflj Heat Required (kW) 5.32 H -38 F Outdoor Air Temperature 
Heat Pump Power (kW) ; 3.06 li -38 F Outdoor Air Temperature 
I , 
^-ieat Pump Power (kW> 3 .58 S 75 F E n t e r i n g Water Temp 

KUILDING HEAT LOAD (BTU.^HR) 44043 
W l i ' l T F P ' • • • r ' ^ I'•'••'i • ^ | - ^1 r • ^ • . - . • ; - ; - • i •• . - , ! - • .. < i . 



HEAT^PUMP HEATING CAPACITY (BTU/HR) 32000 
;^|! MINIMUM EWT <F) 25 
; COP Q MIN EWT 3.115 

RUN FRACTION (Fh) .62 
/ SUPPLEMENTAL HEAT REQD (KW) 5.3 
' STRIP HEAT REQD (KWH IN J A N ) — 204 

BUILDING HEAT GAIN (BTU/HR) 26425 
SUMMER DESIGN TEMP (F) 88 
SUMMER INDOOR TEMP (F) 78 
SUMMER BALANCE TEMP (F) 70 
HEAT PUMP COOLING CAPACITY (BTU/HR) 45500 

MAXIMUM EWT (F) 75 
EER Q MAX EWT 12.7 
RUN FRACTION (Fc) .23 

SOIL THERMAL PROPERTIES 

SOIL DESCRIPTION : HEAVY SOIL DAMP 
THERMAL DIFFUSIVITY (FT'2/HR) .025 
THERMAL CONDUCTIVITY (BTU/HR-FT-F) .75 

PIPE PROPERTIES 

PIPE IDENTIFICATION : 3/4 INCH PE SDR-11 
THERMAL CONDUCTIVITY (BTU/HR-FT-F) .226 
PIPE INSIDE DIAMETER (INCHES) .86 
PIPE OUTSIDE DIAMETER (INCHES) 1.03 

PIPE AND SOIL RESISTANCE VALUES 

PIPE RESISTANCE (HR-FT-F/BTU) 9.641665E-02 
SOIL RESISTANCE (HR-FT-F/BTU) • .9361914 Q 463 HRS 

SOIL TEMPERATURES 

MEAN EARTH TEMP (F) = 50 , ANNUAL SWING (F) = 20 PHASE SHIFT (DAYS) 40 

SOIL MIN TEMP AT DEPTH = 100 (FT) 49.9 
SOIL MAX TEMP AT DEPTH » 100 (FT) 50 

»»»«»»»«»«« GROUND HEAT EXCHANGER DESIGN t t t t * * 1 ^ * * * t 1 ^ t t t 

PIPES IN LOOP BUNDLE 2 
BORE LENGTH REQUIRED FOR HEATING REQUIREMENTS (FEET) - 590 
BORE LENGTH REQUIRED FOR COOLING REQUIREMENTS (FEET) - 731 

1 
REYN NUMBER BRANCH 

1 

LENGTH (FT) DIA (IN'S) FLOW (GPM) 

350 .86 2135 
O l -Tcr 



-.-̂^ 
12 

^ 

1 

FLUID — 20 7. PG t t TEMPERATURE — 23 F «« VISCOSITY (IIB/FT-HR) — 12.94 

C — CONTINUE ESC — ESCAPE BACK TO MAIN MENU 

PIPE BRANCH 1 PIPE DESC 4 1-1/2 INCH PE SDR-11 
2 PIPE DESC 0 
3 PIPE DESC 0 

Pipe Branch Number SB 1 SB 2 SB 3 HP Par Brch 

Pipe Inside Diameter (inches)— 1.554 0 0 
Flow Rate (gpm) - — - 12 0 0 0 12 
Fluid Velocity (ft/sec) — — 2. 0 0 
Reynolds Number • 4719 0 0 
Fluid 20 •/. PG 
Fluid Temperature (F) 23.0 0.0 0.0 0.0 
Fluid Density (lb/ft^3) 64 O 0 
Fluid Viscosity (Ib/ft-hr) 12.9 0.0 0.0 
Pipe Length (Feet) 180 O 0 
Pressure Drop (feet of head) 3.4 0.0 0.0 0.0 6.5 

(psi) 1.4 0.0 0.0 0.0 2.8 
Volume (gallons) 17.7 0 0 42 

Total PD (FT) = Parallel + Series + Heat Pump « 9.9 Volume (Gallons) = 59.9 
_ _ _ _ _ _ _ _ _ _ _ — • — _ _ — _ _ _ _ _ _ _ . . . _ _ _ * • . * * - . * _ _ _ _ — — — • - « * _ • » _ _ _ _ _ _ » > _ _ * . « — M l — ^ — — — ^ - W . - . _ _ • « . — _ • - - • . . • . . . • _ _ _ _ 

P — SB Press Drop A — Add Loops C — Clear ESC — Return to Design Menu 

tl 

t; 

RANCH LENGTH (FT) DIA (IN'S) FLOW (GPM) REYN NUMBER 

1 
2 
3 

466 
466 
466 

.86 

.86 

.86 

4 
4 
4 

2846 
2846 
2846 

- — — — — — •» — — ^ • — * ^ I M . . . « . * * . . . . . . _ . 



.86 2133 

HEAD (FEET) - 6.505 12 
V 

4 

FLUID — 20 7. PG »« TEMPERATURE — - 23 F *» VISCOSITY (LB/FT-HR) — 12.94 

C — CONTINUE ESC ~ ESCAPE BACK TO MAIN MENU 

PIPE BRANCH 1 PIPE DESC 4 1-1/2 INCH PE SDR-11 
2 PIPE DESC 0 
3 PIPE DESC 0 

Pipe Branch Number SB 1 SB 2 SB 3 HP Par Brch 
______„_—__,____________...___-.________ ____-.____ _ _ _ _ _ 4 — — — — — — — — — — — 

Pipe Inside Diameter (inches)— 1.554 0 0 
Flow Rate (gpm) 12 0 0 0 12 
Fluid Velocity (ft/sec) 2 0 0 
Reynolds Number 4719 0 0 
Fluid 20 V. PG 
Fluid Temperature (F) — 23.0 0.0 0.0 0.0 
Fluid Density (lb/ft'^3) 64 0 0 
Fluid Viscosity (Ib/ft-hr) 12.9 0.0 0.0 
Pipe Length (Feet) 180 0 0 
Pressure Drop (feet of head) 3.4 0.0 0.0 0.0 6.5 

(psi) 1.4 y 0.0 0.0 0.0 2.8 
Volume (gallons)— 17.7 «̂  0 0 42 

Total PD (FT) = Parallel + Series + Heat Pump = 9.9 Volume (Gallons) = 59.9 
— — ______—_________________ _ _—_______—_—__ . 1 _ 
P — SB Press Drop A — Add Loops C — Clear ESC — Return to Design Menu 

JBRANCH 

r: 
LENGTH (FT) DIA (IN'S) FLOW (GPM) 

r 
REYN NUMBER 

466 
466 
466 

.86 

.86 
4 
4 
4 

2846 
2846 



BRANCH LENGTH 

1 466 
2 466 
3 466 

HEAD (FEET) = 15.391 

(FT) DIA (IN' 

.86 

.86 

.86 

S) FLOW (GPM) 

4 
4 
4 

12 

REYhf NUMBER 

2846 
2846 
2846 

FLUID — 20 7. PG «« TEMPERATURE — - 23 F *« VISCOSITY (l-B/FT-HR) -- 12.94 

C — CONTINUE ESC ~ ESCAPE BACK TO MAIN MENU 

PIPE BRANCH 1 PIPE DESC 4 1-1/2 INCH PE SDR-11 
2 PIPE DESC 0 
3 PIPE DESC 0 • 

Pipe Branch Number SB 1 SB 2 SB 3 HP Par Brch 

Pipe Inside Diameter (inches)— 1.554 0 0 
Flow Rate (gpm) 12 0 0 0 12 
Fluid Velocity (ft/sec) 2 0 0 
Reynolds Number 4719 0 0 
Fluid 20 '/. PG 
Fluid Temperature (F) 23.0 0.0 0.0 0.0 
Fluid Density (lb/ft'^3) 64 0 0 
Fluid Viscosity (Ib/ft-hr) 12.9 0.0 0.0 
Pipe Length (Feet) 180 0 0 
Pressure Drop (feet of head) 3.4 0.0 0.0 0.0 15.4 

(psi) 1.4 0.0 0.0 0.0 6.7 
Volume (gallons) 17.7 0 0 42 

Total PD (FT) = Parallel + Series + Heat Pump = 18.8 VolumJ (Gallons) = 59.9 1 
P — SB Press Drop A — Add Loops C — Clear ESC — Return to Design Menu 



ESRI 
Earth Sciences and Resources Institute 

(Formerly UUEJ) 
391 Chipeta "Way, Suite C 

Salt Lake City, UT 841084295 
USA 

Phone: 801-584-4422 FAX: 801-584-4453 

Facsimile (FAX) Cover Page 

From V-\ Ovx^a.>r-c( l ^ o s > S Date: v\uvt€L ^ . ( ^ ^ S 

To: \K]axfW^ \ j ^ ^ Voa . a - f \^AX/ CAO<^) A<\G- 4 4 S i 

Number of pages including this one: ^ 

Message or Comments: 

Wayne - I apologize for not getting these coininents to you sooner. 
The draft report arrived just between two lengthy trips and I was 
somewhat overwhelmed. This is a nice study and should be 
published in the heat pump literature. Please be sure that Paul 
Lienau and his heat pump people have an opportunity to review the 
draft. Good jobl 

Howard 



REWIEW COMMENTS 

GROUND SOURCE HEAT PUMP SYSTEM NEAR HELENA, MONTANA 

This is a well-written report of a detailed evaluation of a 
ground-source heat pump system. It should be of interest to 
contractors, consumer advocates, and other groups, and should be 
published in an appropriate journal and presented orally. Good 
job, Wayne. 

I have only a few comments on the report itself, and these 
are minor details. It appears technically correct in all 
respects, but Paul Lienau and his staff should review it in this 
regard. Editorial comments follow. 

Pg. 4, line 3. The objective of this study - the writting is a 
little terse in places. 

Pg. 4, Acknowledgements - Why not move to just before references 
as in many reports and papers? 

Pg. 6, 10, etc. Figure iQ A€7 Oiĉ  

Pg. 7, line 11. The cause for the discrepancy . . 

Pg. 8, heading. Instrumentation and Methods 

Pg. 15. The equation for Jacob's approximation is, . . . 
where, K = etc. 
t = tim^ 

Pg. 15, bottom. Hart and Couvillion (1981) ~ 19^6_in references. 

partial sentence Temperature declines . . . repeats on next 
page. 

Pg. 16, 2nd para. Yes there is some scatter on the semilog plots, 
but perhaps it is not as poor as you suggest. You may wish 
to sound a little more positive about it. 

I think your implied value for thermal conductivity at 
C=0.89 is probably a real good, bulk thermal conductivity value. 

Pg. 21. The last sentence is confusing "is reused by from 
variability of energy production . .". I think this is an 
excellent, detailed study of heat pump performance with a 
few problems which will often be present. You have 
completed a good detailed analysis and have a good in situ 
value for C. Try to end the conclusions on a more positive 
note. 

DISCLAIMER - The report should have a standard DOE-type 
disclaimer inside the front cover, ̂ e is attached. 



GEO-HEAT CENTER 
Oregon Institute of Technology • Klamath Falls, Oregon 97601 • 503/885-1750 • FAX 503/885-1754 

Paul J. Lienau, Director 

February 15, 19 95 

Mr. Wayne Van Voast 
Chief, Research Division 
Montana Tech 
Montana Bureau of Mines and Geology 
13 0 0 West Park Street 
Butte, MT 59701-8997 

Dear Wayne: 

Enclosed are two reports on GSHP system that may be useful for your 
project. 

"GSHP Model Development and Validation" by R. L. Douglas Cane, 
Caneta Research, Inc., 6981 Millcreek Drive, Mississauga, Ontario 
Canada L5N 6B8, (416) 542-2890, compared actual field test data 
with models that predicted the results. 

The Montana House Project contact is Ken Anderson, Pacific Power, 
920 S.W. Sixth Avenue, Portland, OR 97204, (503) 464-5977. 

We have reports and monitored data from other ground-coupled heat 
pump systems. Please let me know if there is a specific aspect of 
monitoring or presentation of data that you would like to see. 

I concur with Howard Ross to submit a report on the data you have 
collected in a way most useful to people. This could include, as 
you suggested, temperature drawdowns, heat withdrawals, temperature 
recoveries and performance. 

We are looking forward to receiving your report by the end of 
March. 

Sincerely, 

yo f i . ^ . \ • (A^^"' 
Paul J. Lienau 
Director 

PJL/dg 

Enclosures 

c: Howard Ross 



MONTANA TECH! 
of The University of Montana 

Montana Bureau of Mines and Geology 
1300 West Park Street 

Butte, Montana 59701-8997 
(406)496-4180 

Febmary 2, 1995 

Howard Ross, Project Manager 
Low Temperature Geothermal and 
Geothermal Heat Pump Program 
University of Utah P.esearch Institute 
391 Chepeta Way, Suite C 
Sah Lake City, Utah 84108-1295 

Dear Howard, 

This letter is a request for your advice regarding the Heat Pump Case History portion 
of our project commitment to you. The contract has long smce exphed and I still have not 
submitted a report on the Heat Pump performance. 

In designing the work and anticipating the report, I didn't realize the difficuhy of 
making sense out of such a non-controlled experiment. We've tried for months to find 
mathematical relationships between system temperature, heatflow, and time over two heating 
seasons (winters 1992-1993 and 1993-1994). The mtent is to develop a reasonably sunple 
mathematical technique to test and compare systems of varying design and configuration, 
such as the vertical and horizontal systems. Hopefully, the technique can also be useful for 
periodic testing of individual systems to detect long-term heat depletion around the loops. 
The idea has been to use data from normal heatmg operations rather than specially designed 
and controlled tests. The latter would not be possible with most systems. 

At any rate, normal day-to-day heat pump operation is highly erratic and the 
temperature responses are at least equally erratic, but not easily defined. We have good 
data—recorded loop temperatures, use rates, and COP calculations. We can easily show 
temperature drawdowns, heat withdrawals, and temperature recoveries, but we sure haven't 
developed any numeric relationships. My concem over not finishing this study prompts me 
to ask your advice. We can provide a report describing the system and its performance over 
two wmters. It will show that the system worked well, will show loop temperature declining 
with tune and with heat withdrawal, and will show an apparently full recovery during the 
intervenmg sununer. I guess I wanted to mclude a little science as well, but that's the part 
that hasn't worked out yet. 



Would you advise that we submit a report with the basic information in order to clear 
the books? Or would it be alright to spend a couple more months on it? We still have some 
things to try, and, I beheve either way we'll try them. 

My concem here is to let you know this has not been forgotten or set aside and to get 
your advice on how to proceed. Please give me your thoughts. 

Very tmly yours, 

WVyne Van Voast 
nief. Research Division 

WVV/sm 



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURl 
391 CHIPETA WAV, SUITE C 

SALT LAKE CITY, UTAH 84108-1295 
TELEPHONE 801-524-3422 

July 14, 1994 

John Metesh 
Hydrogeologist 
Montana Bureau of Mines and Geology 
Montana College of Mineral Science and Technology 
Butte, Montana 59701 

Dear John: 

Thank you for the opportunity to review a draft of your 
final report "Geothermal Resources of Montana" complete with 
database and 1:1,000,000 scale map. I certainly enjoyed reading 
the report and reviewing the map. You and your staff have done a 
fine job on this project and are to be congratulated. 

I believe we discussed the few typos and inconsistencies 
that I had noted in our telephone conversation. Please do 
remember to credit yourself as author, and MBMG as the agency on 
the map, and to date it. A DOE disclaimer on the map may also be 
worth considering. 

I am enclosing a few pages from the Idaho Department of 
Water Resources report which I referred to regarding the high 
fluoride content for geothermal waters, and some possible 
concerns. 

Thanks again for the good job on this map and report. We 
look forward to seeing Wayne's ground-loop application report. 
Let's hope we find some funding for Phase 2 studies! 

Sincerely, 

Howard P. Ross 
Project Manager/Low-Temperature Program 

end. 

cc: Paul Lienau, OIT 
Wayne Van Voast, MBMG 



GEO-HEAT CENTER 
Oregon Institute of Technology • Klamath Falls, Oregon 97601 • 503/885-1750 • FAX 503/885-1754 

Paul J. Lienau, Director 

August 10, 1994 

Mr. John Metesh 
Montana Bureau of Mines and Geology 
Montana College of Mineral Science and Technology 
Butte, MT 59701 

Dear John: 

Thank you for the final report "Geothermal Resources of Montana" 
and the opportunity to review it. The database compilation must 
have represented a considerable effort, since there was a 
significant increase in the number of thermal wells and springs 
over the previous geothermal assessment. The report is an 
excellent project summary of the work accomplished and reads very 
well. Please consider the following comments regarding the report. 

1. Abstract - 2nd paragraph, 3rd sentence is a little confusing, 
it may read better by using: "Approximately 12 percent of the 
wells and springs in the database have temperatures above 
50°C, 17% are between 30° an 50°C, 29% are between 20° and 30°C, 
and 42 percent are between 10° and 20°C. 

2. Page 19, 2nd paragraph, 1st sentence - and geothermal 
resources are most likely... 

3. Page 21. Recommendations - it would be useful to have 
specific recommendations for future work at Bozeman, Butte, 
Boulder Hot Springs and Camas Prairie; such as presented at 
Ennis - "a deep drilling project is needed to fully understand 
the nature of this resource area." 

4. General - in the report text units of feet (ft) should be 
converted to meters (m). 

5. Appendix 1 

• Well depths would be very useful. 

• Explain SWL (m) - some are negative and some are 
positive. For example, MGEOT 210 is flowing with SWL of 
5.6m. Does that mean shut-in pressure is 5.6 m? If so 
there are some fairly high pressures, 176.4 m = 578.7 ft 
= 251 psi. On the other hand, MGEOT 059 is listed as 
flowing with SWL of -56.3 m. 



Mr. John Metesh 
Page 2 
August 10, 1994 

6. Map - The map is very good, the only comment I have is that 
using symbols to distinguish temperatures may make it easier 
to reproduce the map than one that uses color. 

We would like to send copies of your final report to all the State 
Teams that participated in this program and of course, the DOE 
agencies that supported it; therefore, please supply 20 copies. I 
assume you will make it available to the public as an open-file 
report. 

By the way, we did not receive the diskette of the; database as 
mentioned in the letter. Also, I believe you accidently sent along 
"Comments Bozeman Solvent Site Irrigation Study Report", which is 
enclosed. 

If you are so inclined, we would very much like to publish a 
summary paper on Montana in the Geo-Heat Center Quarterly Bulletin. 
Thus far, Utah, Colorado and Nevada have submitted papers and 
copies are inclosed for your information. 

John - you have done an excellent job of data compilation, report 
writing and map production. We are looking forward to receiving 
the report on the ground-loop application. 

Sincerely, 

A ^ < - y 7 c ^ ^ ] ' • , A .Z -(. - I 1, i. X. .X. 

Paul J. Lienau 
Director 

PJL/dg 

Enclosures 

cc: Howard Ross 
Joel Renner 



MONTANA BUREAU OF MINES AND GEOLOGY 
hUONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY 

BUTTE, NIONTANA 59701 
(406)496-4180 

November 29, 1993 

Paul Lienau 
Director 
Geo-Heat Center 
Oregon Institute of Technology 
Klamath Falls, Oregon 97601 

Paul: 
Enclosed is the preliminary list of resource areas that warrant further 

study. The sites were selected based on knowledge and lack of knowledge of 
the resource area, proximity to population centers and transportation. Should 
you have any questions, please contact me. 

John Me€esh 
Hydrogeologist 

enclosures 
cc: 
Howard Ross, UURI w/enclosures 

THE BUREAU OF MINES AND GEOLOGY WAS ESTABLISHED BY LAW IN 1919 AS A DEPARTMENT OF MONTANA COLLEGEOF MINERAL SCIENCE AND TECHNOLOGY, TO PROMOTE 
EFFICIENT DEVELOPMENT OF MONTANAS MINERAL RESOURCES BY GATHERING AND PUBLISHING INFORMATION ON THE GEOLOGY TOPOGRAPHY AND MINERAL DEPOSITS OF 
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Preliminary List of Prioritized Study Areas - Montana 

The dominant consideration in selecting areas in Montana for future 
studies is the proximity of the resource area to transportation and population 
centers. Although there are several resource areas that indicate a relatively 
high potential for development, limited past and/or current use and low 
population in the area likely prohibit development. The areas with the 
highest potential collocated with population centers and transportation routes 
are as follows: 

Bozeman 
The Gallatin Valley near Baseman has experience a steady population 

growth over the last decade. Data for the Baseman Hot Springs west of the 
city of Baseman indicates a surface temperature of approximately 55°C and an 
estimated reservoir temperature of 80°C. The springs are currently used to 
heat a swimming pool at a commercial campground. Although little resource 
development has occurred in the area over the last ten years, the Gallatin 
Valley was identified by Sonderegger and Bergentino (1981) as an area expected 
to contain geothermal resources suitable for development. 

Butte 
The Butte Mining District was extensively mined over a period of nearly 

100 years. At the cessation of underground mining in the early 1980's 
dewatering of the bedrock was discontinued and water-levels were allowed to 
rise; soon after the mines were shut down, the area was listed in the National 
Priorities List and is designated as a Superfund site. The rising water, 
which has a low pH and has a high dissolved-metals content, is of much to 
concern to local, state, and federal agencies and it has been recognized that 
water-levels will need to be controlled by pumping to prevent discharge to the 
Clark Fork River drainage. 

With respect to geothermal development, the Butte area offers several 
avenues for low-to-moderate temperature resources. The underground workings 
were notoriously hot areas to work in while operating and recent data 
collected from the mines indicate surface temperatures ranging from 12.6 to 
33°C. Monitoring wells completed in the bedrock aquifer at depths less than 
600 feet indicate temperatures of 10 to 15°C and water quality is quite good. 

Ennis 
Several studies of the geothermal resources near Ennis have been 

conducted in the past; however, a deep drilling project is needed to fully 
understand the nature of this resource area. Recently, one of the areas in 
which wells were completed was offered for sale to the county government. 
Application of the information from previous studies to an investigation of 
potential direct-heat applications may also be warranted. 

Boulder Hot Springs 
Prior to the current study, little data was collected in this area. The 

surface temperatures at the three springs sampled range from 54 to 74°C and 
flow is approximately 10 to 15 gallons per minute at each spring. The site is 
currently undergoing rehabilitation. Past owners prevented any investigation 
into the resource area; the current owners, however, appear to be more likely 
to allow access. 

Camas Prairie 
There are several previously un-recorded springs in this area; one site 

was sampled recently. The surface temperature 23.7°C. Although the area has 
some recreational facilities the area is not very close to any large 
population centers. 



MONTANA BUREAU OF MINES AND GEOLOGY 
MONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY 

1300 West P a r k S t r e e t 
B u t t e , MT 59701-8997 

November 18, 1993 

Dr. Paul J. Lienau 
Director, Geo-Heat Center 
Oregon Institute of Technology 
Klamath Falls, Oregon 97601 

Dear Dr. Lienau: 

This letter is a request for a no-cost extension for 
Montana's contract under the DOE/GD Low Temperature 
Geothermal Program. We request the extension through 
June 30, 1994. The additional time will allow additional 
water sampling and analyses, and will provide an 
additional heating season for the ground-source heat-pump 
loop monitoring. 

I hope this request is acceptable. If you require 
additional information, please contact me. 

Very truly yours, 

Way^e Van Voast 
Chief, Research Division 
(406) 496-4169 

WW:mt 

cc: Ed Ruppel, Director 
John Metesh 
John Dunstan 
Howard Ross 

THE BUREAU OF MINES AND GEOLOGY WAS ESTABLISHED BY LAW IN 1919 AS A DEPARTMENT OF MONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY, TO PROMOTE 
EFFICIENT DEVELOPMENT OF MONTANA'S MINERAL RESOURCES BY GATHERING AND PUBLISHING INFORMATION ON THE GEOLOGY TOPOGRAPHY AND MINERAL DEPOSITS OF 

THE STATE INCLUDING METALS NON-METALS COAL OIL GAS AND UNDERGROUND WA^E" SUPPLY 



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURl 
EARTH SCIENCE LABORATORY 

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

TELEPHONE 801-524-3422 

June 15, 1992 

Mr. Pau1 J. Li enau 
Geo-Heat Center 
Oregon institute of Technology 
3201 Campus Drive 
Klamath Falls, OR 97601 

Dear Pau1: 

Enclosed are a letter by Wayne Van Voast, Chief, ReseEirch 
Division of the Montana Bureau of Mines and Geology, a revised 
Statement of Work, and budget and contractual information for a 
proposed subcontract for the Montana Bureau of Mines and Geology 
State Team. Wayne will be the Principal Investigator for this 
s tudy. 

Please contact me, 
information you m 
EG&G. 

or Wayne Van Voast, MBMG, for any additiona 
ay require for the contract modification with 

bincerely, 

a^t . -^-^y/ 
Howard P. Ross 
Project Manager 

;nc I 



ADDENDUM TO STANDARD CONTRACT AGREEMENT 
for 

STATE GEOTHERMAL ENERGY RESEARCH,DEVELOPMENT, 
AND DATABASE COMPILATION 

between 

THE OREGON STATE SYSTEM OF HIGHER EDUCATION 
OREGON INSTITUTE OF TECHNOLOGY 

and 

THE MONTANA BUREAU OF MINES AND GEOLOGY 

STATEMENT OF WORK 

1.0 INTRODUCTION 

The United States Department of Energy - Geothermal Division (DOE/GD) supports the 
development of indigenous and environmentally advantageous energy altematives to the traditional 
fuels. There is a very large, nearly unused supply of low- and moderate-temperature geothermal 
resources in the United States that could be brought on line over the next decade. The increased 
use of Geothermal Heat Pumps (GHPs) could also reduce the need for traditional fossil fuel 
consumption for space heating and cooling. 

The U.S. Congress has appropriated funds for a program of Low-Temperature Geothermal 
Resources and Technology Transfer and DOE/GD has funded EG&G, Idaho to establish contracts 
with the Oregon Institute of Technology - Geo-Heat Center (OIT-GHC), the Idaho Water 
Resources Research Institute (IWRRI) and the University of Utah Research Institute (UURI) to 
implement this program. 

Important parts of this program are to bring the inventory of the nation's low- and moderate-
temperature resources up to date, to complete a collocation study of these resources and 
communities and other potential users, and to collect and disseminate information necessary to 
expand the use of GHPs. OIT-GHC will have the lead role in the collocation study and will 
establish subcontracts with the state resource teams. UURI will work with the State Teams on 
gathering, documenting, and assembly of low- and moderate-temperature hydrothermal resource 
data and will assist in technical monitoring of the State Team efforts and publications. IWRRI will 
be responsible for establishing the hydrothermal resource data for Idaho and for performing 
geothermal reservoir evaluations throughout the westem United States. 

The technical tasks described herein may be considered Phase I of the Low-Temperature 
Geothermal Resources and Technology Transfer program. If Phase I proves successful, and 
additional funds are appropriated by Congress, the program may be expanded and continued. 
Phase II would likely include detailed resource evaluations of priority areas identified in Phase I. 

Funding for the Low-Temperature Geothermal Resources and Technology Transfer Program is 
Umited, and the success and continuation of the program is dependent upon a productive Phase I 
effort. Participating State Teams are encouraged to seek state or organization cost shares (in cost 
or in-kind) to enhance this contract effort. 



2.0 TECHNICAL TASKS 

The following technical tasks will be accomplished under this subcontract 

2.1 Complete an updated inventory of low- and moderate-temperature resources for the State of 
Montana, current to June 1, 1992. Review drilling records and other information to 
identify new resources and verify temperatures and flow rates of springs and wells which 
may have changed substantially since the previous statewide geothermal resource 
inventory. Identify geological, geophysical, geochemical, and hydrologic studies which 
relate to these resources. The minimum temperature for a low-temperaUire resource is 
defined to be 10°C above the mean annual air temperature at the surface and should increase 
by 25°C/km. Occurrences to 150°C will be included. 

2.2 Conduct a fluid geochemistry study of the more important resource areas for which existing 
data are questionable or unavailable. UURI will provide up to ten (10) quantitative fluid 
chemical analyses for each state in support of this study. 

2.3 Complete a computer database listing compatible with Lotus 123 format tabulating for each 
occurrence: name, location (T,R,S), county, longitude, latitude, depth, flow, temperature, 
chemistry, and other data as appropriate and available. 

2.4 Review OIT-GHC geothermal resource and demographic data for the State of Montana for 
accuracy and completeness, as part of the collocation study. 

2.5 Assist OIT-GHC, UURI, and IWRRI in studies to prioritize low- and moderate-
temperature resource areas for new development. Develop conceptual geologic models and 
groundwater data for selected resources. 

2.6 Prepare a report describing a case study of a recent Geothermal Heal Pump installation in 
Montana, indicating temperature changes in the loop, projected cost benefits, etc. 

3.0 REPORTS, DATA, AND OTHER DELIVERABLES 

3.1 A geothermal database listing in hardcopy and diskette form will be submitted to UURI. 
The listing will include all known low- and moderate- temperature spring and well 
occurrences in the State of Montana. Principal facts will include location, depth (well), 
flow rate (if known), etc. 

3.2 Letter reports and memoranda reviewing collocation data and priority rankings will be 
submitted to OIT-GHC and UURI. 

3.3 A final summary report, not to exceed 50 pages, describing all tasks and their results, and 
documenting any new temperature, geologic, geochemical or geophysical data will be 
submitted to UURI, OIT-GHC, and IWRRI. This report may incorporate interim letter 
reports and memoranda as appendices. The report will include a geothermal resource 
occurrence map ofthe state, black and white, scale 1:1,000,(X)0 or acceptable altemative. 

3.4 A technical report describing the Geothermal Heat Pump case study. 

3.5 Interim progress reports will be submitted to UURI quarterly. 



4.0 SCHEDULE OF PERFORMANCE AND REPORTING 

4.1 The period of performance for this agreement will terminate on December 31,1993, unless 
modified by letter agreement and signed by the Montana Bureau of Mines and Geology, 
Orr-GHC, and UURI. 

4.2 A review of the OIT-GHC collocation study will be completed and a letter report or 
memorandum of comment submitted to OIT-GHC and UURI within one month after 
receipt of the draft document from OIT-GHC. 

4.3 A preliminary database listing of geothermal resource occurrences wUl be submitted to 
UURI within four months after the execution of this agreement. 

4.4 A final database listing of geothermal resource occurrences will be submitted to UURI 
within twelve months after the execution of this agreement. 

4.5 A final report documenting all new data and activities completed under this agreement wiill 
be submitted to UURI and OIT-GHC not later than December 31, 1993. 

5.0 RESPONSIBLE PARTIES 

5.1 The Principal Investigator for this agreement will be Wayne Van Voast, Montana Bureau of 
Mines and Geology. 

5.2 The Technical Project Managers for this agreement will be Howard P. Ross, UURI and 
Paul J. Lienau, OIT-GHC. 

5.3 The Contracting Officer for this agreement will be Douglas Yates, OIT. 

6.0 FUNDING 

This contract agreement provides for funding not to exceed $30,000.00 for the completion 
of all technical tasks and submittal of all required deliverables. 



MONTANA BUREAU OF MINES AND GEOLOGY 
MONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY 

BUTTE, MONTANA 59701 
(406)496-4180 

June 12, 1992 

Howard P. Ross 
Project Manager 
University of Utah Research Institute 
Earth Science Laboratory 
391 Chipeta Way, Suite C 
Salt Lake City, Utah 84108-1295 

Dear Howard: 

Enclosed herewith is a proposed budget along with supporting 
information for our participation in the Department of Energy-Geothermal 
Division's Low Temperature Geothermal Resources and Technology Transfer 
Program. A brief resume for myself is included because my work on the 
project will be part of our cost share. In response to one specific 
request you had, we have never been audited by a U.S. Government audit 
agency. 

I agree with you that four months rather than three would be more 
appropriate for completion of the preliminary data base. Please let me 
know if additional information is needed. 

Very truly yours 

Voast 
esearch Division 

Enclosures 
WVV/et 

THE BUREAU OF MINES AND GEOLOGY WAS ESTABLISHED BY LAW IN 1919 AS A DEPARTMENT OF MONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY, TO PROMOTE 
EFFICIENT DEVELOPMENT OF MONTANA'S MINERAL RESOURCES BY GATHERING AND PUBLISHING INFORMATION ON THE GEOLOGY TOPOGRAPHY AND MINERAL DEPOSITS OF 

THE STATE, INCL^ ^DING METALS. NON-METALS, COAL, OIL. GAS, AND UNDERGROUND WATER SUF'^LY 



MONTANA BUREAU OF MINES AND GEOLOGY 
LOW-TEMPERATURE GEOTHERMAL RESOURCES 

AND TECHNOLOGY TRANSFER PROGRAM 

SAI^RIES 

John Metesh (3mo @ $15.54/hr) 8100.00 

BENEFITS (33% salaries) 2673.00 

Student Assistant (900 hrs @ $5/hr) 4500.00 

INDIRECT COSTS (48% salaries + benefits) 7331.00 

SUBTOTAL 22604.00 

COMPUTER COST/ 

SOFTWARE 2000.00 

SUPPLIES (reagents, bottles, etc.) 1000.00 

EQUIPMENT (meters, probes, etc.) 1000.00 

TRAVEL ($0.36/mi, per diem $15.50/day, 2127.00 
lodging $31.20/day) 

PRINTING (reports, maps) 1000.00 

SUBTOTAL 7127.00 

TOTAL " 29731.00 



-st**'''. 

DEPARTMENTOF HEALTH & HUMAN SERVICES Office of the 
Regional Director 

Region Vlll 
Federal Office Building 
1961 Stout Street 
Denver CO 80294 

February 22, 1990 

JOHN DUNSTAN 
DIRECTOR OF ACCOUNTING 
MONTANA COLLEGE OF MINERAL SCIENCE & TECHNOLOGY 
BUTTE, MT 59701-

Dear JOHN DUNSTAN: 

The original and one copy of an indirect cost Rate Agreement 
are enclosed. This Agreement reflects an understanding reached 
between your organization and a member of my staff concerning 
the rate(s) that may be used to support your claim for indirect 
costs on grants and contracts with the Federal Government. 

Please have the original signed by an authorized represent
ative of your organization and return it to me, retaining the 
copy for your files. We will reproduce and distribute the 
Agreement to the appropriate awarding organizations of the 
Federal Government for their use. 

An indirect cost proposal, together with the supporting informa
tion, are required to substantiate your claim for indirect costs 
under grants and contracts awarded by the Federal Government. 
Thus, your next proposal based on actual costs for the fiscal 
year ending 06/30/92, is due in our office by 12/31/92. 

Sincerely, 

Henry J. 
Director 
Division 

Bomba 

of Cost Allocation 

Enclosures 

PLEASE SIGN AND RETURN THE ORIGINAL OF THE RATE AGREEMENT 



KIN: 181-6001654 

RATE AGREH'EOT 
COUEGES AND UNIVERSITTES 

EATE: February 20, 1990 

INSTnunc^: Montana College of Mineral 
Science and Technology 

Butte, Montana 59701 

FILING REF: The preceding 
Agreement was dated 
Jfey 11, 1987 

The rates approved in this agreement ai-e for use on grants, contracts and 
other agreements with the Federal Govemment, subject to the conditions in 
Section II. 

SECTION I: INDIRECT COST RATES 

Type 

Predetermined 

Provisional 

Effective 
From 

7/1/90 

7/1/93 

Period 
To 

6/30/93 

Until 
Amended 

Rate* 

48.0% 

48.0% 

Location 

All 

All 

Applicable 
To 

All Programs 

All Programs 

*EASE: Direct salaries and wage including all fringe benefits. 

Treatment of Fringe Benefits: Fringe benefits applicable to direct salaries 
and wages are treated as direct costs. 

SEE SPECIAL REMARKS 



SECTION II: General 

A. LIMITATIONS: The rates in this Agreenent are subject to any statutory or 
administrative limitations and apply to a given grant, contract, or other 
agreement only to the extent that funds are available. Acceptance of the rates 
is subject to the following conditions: (1) Only costs incurred by the 
organization were included in its indirect cost pool as finally accepted; such 
costs are legal obligations of the organization and are allowable under 
the governing cost principles. (2) The same costs that have been treated as 
indirect costs are not claimed as direct costs. (3) Similar types of costs have 
been accorded consistent accounting treatment. (4) The information provided by 
the organization which was used to establish the rates is not later found to be 
materially incomplete or inaccurate. 

B. ACCOUNTING CHANGES: If a fixed or predetermined rate, is contained in this 
Agreement, it is based on the accounting system in effect at the tiae the 
agreement was negotiated. Changes to the method of accounting for costs which 
affect the amount of reimbursement resulting from the use of this .Ĵ greement 
require prior approval of the authorized representative of the cognizant agency. 
Such changes include, but are not limited to, changes in the charging of a 
particular type of cost from indirect to direct. Failure to obtain such approval 
may result in cost disallowances. 

C. FIXED ElATES: If a fixed rate is contained in this Agreement, it is based 
on an estimate of the costs for the period covered by the rate. When the actual 
costs for this period are determined, an adjustment will be made in a subsequent 
Agreement to compensate for the difference between the costs used to establish 
the fixed rate and actual costs. 

D. USE BY OTHER FEDERAL AGENCIES: The rates in this Agreement were approved 
in accordance with the authority in Office of Management and Budget Circular 
A-88, and should be applied to grants, contracts and other agreements covered 
by Office of Managenent and Budget Circular A-21, subject to any limitations in A 
above. The organization may provide copies of this Agreement to other Federal 
Agencies to give them early notification of the Agreetient. 



E. SPECIAL REMARKS: 

The cost of vacation, holiday, sick leave and other paid absences are 
included in salaries emd waqes and are charged to grants and contracts as 
part of the normal charge for salaries and wages. Separate charges for the 
costs of these absences are not nade. 

This organization uses a fringe benefit rate for estimating direct fringe benefit 
costs in grant applications and contract proposals. For final reporting, the 
costs of each benefit id specifically identified to each enployee and charged 
individually. The current rate used for estimating purposes is 20.0 percent of 
direct salaries and wages. The following fringe benefits are jj-icluded in the 
fringe beinefit rate: 

FICA 
Health Insurance 
Workmen's Compensation 
Unemployment Ccsrpensation 
TRS or PERS Retirement 

ACCEPTANCE 

By the Institution 

lUw. Cv twli (V*- Vs/ 

D^n.cUl A >^^C^-^»v^ 

Title 

Date 

By the Departnvent of 
Health and Human Services 

ys/ 

Henry J. Bomba 
Nane 
Director, 
Division of Cost Allocation 
Title 

February 20, 1990 
Date 

HHS Represen ta t ive : Henry J . Bomba 

(303) 844-5566 FTS 564-5566 
Teleohone 



DEPARTMENT OF ADMINISTRATION 
ACCOUNTING AND MANAGEMENT SUPPORT DIVISION 

STAN STEPHENS, COVEBNOH 

STATE a= NO^JTANA 
Accountinfj Bur««u 
B m . 2 S 5 (406) 44-«-3092 

M«nA<7«m«nt Support Bureau 
Bm. 176 (-406)4-44-4644 

MITCHELL BUILDING 

K«i«n«. Mont&n« 
55620-0102 

TO: All State Agencies 

FROM: Accounting Bureau 

Department of Administration 

DATE: May 29, 1991 

SUBJECT: TRAVEL REIMBURSEMENT RATE CHANGES 
Effective October 1/ 1991, the in-state morning meal reimbursement 
rate will increase from $3.00 to $3.50 and the midday meal from 
$3.50 to $4.00. The out-of-state rate for the morning meal will 
increase from $4.00 to $5.00. The travel reimbursement rates will 
be as follows: 

Morning Meal 

Midday Meal 

Evening Meal 

Total for the day 

IN-STATE 

$ 3.50 

4.00 

8.00 

$15.50 

OUT -OF-STATE 

$ 5.00 

6.50 

12.00 

$23.50 

The per diem rate for in-state lodging (with receipt) will also 
change October 1, 1991. This will increase from $24.00 to $30.00 
plus the 4% bed tax. Lodging rates will be as follows: 

IN-STATE 

Lodging (with receipt) $30.00 

Lodging (without receipt) 12.00 

OUT-OF-STATE 

$50.00 

12.00 

The instructions that accompany the Travel Expense Vouchers will 
reflect these changes at a later date. If you have any questions, 
please call the Accounting Bureau at 444-3092. 



RESUME 

NAME: John J. Metesh 

EDUCATION 

Montana College of Mineral Science and Technology 
Master's of Science in Geological Engineering - Hydrogeology 
Thesis: Aquifer Testing and Evaluation at the Travona Mine 

and Marget Ann Mine, Butte, Montana 
Awarded Funds: U.S. Bureau of Mines (Title III) 

Montana State University 
Bachelor of Science in Geology 

CERTIFICATES 

Mine Safety Training, U.S. Department of Labor, Mine Safety 
and Health Administration 

40-Hour Hazardous Waste Training as per 29 CFR 1910.120 (e)2 

8-Hour Supervisor Training as per 29 CFR 1910.120 (e) 3 
Radiation Safety and Use of Nuclear Soil Gauges 

Monitoring Well Constructor's License, State of Montana 
Board of Water Well Contractors Title 37, Chapter 43, MCA 

RELATED WORK EXPERIENCE 

Assistant Research Hydrogeologist, Montana Bureau of Mines 
and Geology, 1990 - present 

* Conducted research in mine hydrology as related to 
open pit coal mining. 
* Presently conducting a comprehensive hydrologic 
impact assessment for a coal strip mine in south-
central Montana 
* Presently participating in Superfund projects related 
to mining impacted areas in the vicinity of Butte, 
Montana 



Hydrogeologist/Site Director, Montana Bureau of Mines and 
Geology, 1989-1990 

* Site Director for operation of a groundwater 
recovery system at the Montana Pole NPL Site, Butte, 
Montana 
* Participated in other Superfund related to mining in 
the Butte area 

Graduate Research Assistant, Montana Bureau of Mines and 
Geology, 1987-1989 

* Participated in Superfund projects related to mining 
impacted areas 
* Instructor in Field Hydrogeology Course offered by 
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ABSTRACT 

Montana's Geothermal Resources 

The Montana Bureau of Mines and Geology has updated its inventory of 

low- and moderate temperature resources for the state and has assisted the 

Oregon Institute of Technology - GeoHeat Center and the University of Utah 

Research Institute in prioritizing and collocating important geothcrmal resource 

areas. 

The database compiled for this assessment contains inforrjnation on location, 

flow, water chemistry, and estimated reservoir temperatures for 

wells and springs in Montana. For this assessment, the minimum temperature for 

low-temperature resource is defined as 10° C above the mean an nual air 

temperature at the surface. The maximum temperature for a moderate-temperature 

resource is defined as greater than 50° C. Approximately 12 percent of the wells 

and springs in the database have temperatures above 50° C, 29 percent are 

between 20° and 30° C, and 58 percent are above 20° C. Low-

temperature wells and springs can be found in nearly all areas of 

most are in the western third of the state. Information sources for the current 

database include the MBMG Ground Water Information Center, the USGS 

statewide database, the USGS GEOTHERM database, and new information 

collected as part of this program. 

Five areas of Montana were identified for consideration in 

investigations of geothermal development. The areas identified are those near 

Bozeman, Ennis, Butte, Boulder, and Camas Prairie. These areas were chosen 

based on the of the resource and and its proximity to population 

and moderate-

Montana, but 

future 

centers. 
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1.0 INTRODUCTION 

Previous Geothermal Assessments | 

Two state-wide geothermal assessments have been conducted in the past. 

x ° ^ Allen (1980) collocated geothermal resources and cities for eight western states 

including Montana. Allen's study focused on resource temperatures greater than 

50°C and did not include low-temperature resources. Sonderegger and others 

(1981) produced a 1:1,000,000-scale map and associated table of geothermal 

resource areas in Montana based on a compilation of various published reports and 

theses. Although the compilation included temperatures below !)0°C, these data 

were not stored in a digital format because electronic databases were not available 

then for retrieval or storage. These reports, however, provided a good basis for 

updating information which has now been stored in a digital forrriat. 

Overview of Program 

The Montana Bureau of Mines and Geology (MBMG) entered into a 

cooperative agreement with the Oregon Institute of Technology GeoHeat Center 

(OIT-GHC) and the University of Utah Research Institute (UURI) to conduct several 

tasks related to Montana's geothermal resources. These tasks included: 

•- preparation of a comprehensive digital geothermal-resourc^ database 

containing temperature, location (latitude/longitude, 

Township/Range/Section/tract, and county) and chemistry (pH, TDS, and 

selected chemistry). The minimum temperature for a low-|emperature 

resource was defined to be 10°C above the mean annual air temperature at 

the surface. ' 

•• preparation of a 1:1,000,000-scale map of occurrences within Montana. 

The map was compiled in a digital format. 



*• collecting samples from areas lacking information; analyses of the samples 

were conducted by UURI Earth Science Laboratory. 

a final summary report describing all tasks and their results 

• assisting OIT-GHC and UURI to prioritize low- and moderate-temperature 

resource areas. 

Funding for this program was provided by the Department of Energy 

through a task agreement with OIT GHC and UURI. The tasks performed under 

this agreement may be considered Phase I of the Low-Temperature Geothermal 

Resources and Technology Transfer Program. Phase li, if funded, will include a 

detailed study of priority sites. 



2.0 DATA SOURCES 

References Used and Selection Criteria 

Ground Water Information Center 

The criteria for selecting sites that were to be included in 

depended on the source of the data. For the initial search of th^ 

of Mines Ground Water Information Center (GWIC) database, a 

temperature of 13° Celsius was used (10° degrees above the 

temperature officially reported anywhere in Montana) to ensure 

temperature sites were included. This query produced approxi 

Each record included any information that was available on loca 

well depth, flow, temperature, and chemistry. These records 

transferred to a PARADOX database where more restrictive 

that would eliminate records while allowing for a review of the 

For example, after sorting and separating the data into five 

which the mean annual air temperature was better defined and 

based on that temperature, approximately 250 sites were 

approximately 350 sites to be considered further. Each of the 

was assigned a 3-digit identification number with a prefix of MG 

records were reviewed for other geothermal indicators such as 

and/or arsenic concentrations and close proximity to known 

queries 

the database 

Montana Bureau 

Uninimum 

lo\h/est mean annual 

hat all low-

rrjately 600 records. 

ion , site name, 

were then 

could be made 

elliminated records, 

geographic areas for 

running a query 

eliminated, leaving 

remaining 350 sites 

EOT. The rejected 

chloride, silica, 

geothermal areas. 

GEOTHERM 

A digital version of the GEOTHERM database was obtained from the 

Department of Energy Geothermal Division. These data had been compiled in an 
y 

earlier, region-wide inventory (Reed and others, 1983). Although no new records 

were added to the MGEOT database, the GEOTHERM records were compared to 

those in the MGEOT database for accuracy and completeness. Since there were 

few changes, it was not necessary to merge the databases/; any 

changes to the MGEOT database were made manually. 

necessary —• 



Published Data 

The tables of geothermal wells and springs produced by Mariner and others 

(1976), Leonard and others (1978), and Sonderegger and others! (1981), were also 

used to ensure the completeness and accuracy of the MGEOT database. Any 

additional sites or information from these reports were entered manually into the 

database. The same approach was taken with other published sources. 

Twelve Master's theses were reviewed for additional infoifmation on 

geothermal resource areas. Many of the investigations focused 

geophysical aspects of a known geothermal area. Little chemistry data was 

gleaned from these reports; however, temperature and location of many sites were 

verified as a result of the review. 

on the geologic or 

Error and Duplicate Records 

The most common error encountered was high temperatures 

wells and springs in areas where geothermal sources are known 

most probable cause for the high temperature is "warm-day" sarjnpl 

purging of shallow wells. These sites were eliminated based on 

knowledge of the investigators or on data collected at that same 

time. Another common error was in the units used for concentration 

metals such as boron, arsenic, and lithium were often in error as 

converting between parts-per-billion (//g/L) and parts-per-million 

original publication was used, if possible, to correct these. In other 

calculation of ionic balance was used to determine if a problem Existed 

With some exceptions, duplicate records in the form of data for two or more 

samples from the same site were eliminated and the most recent 

data were used. The exceptions were the site that had been re-

this inventory (Symes Hotel, MGEOT352) and sites where sampl 

reported for 

not to exist. The 

ing or improper 

the personal 

site at another 

data. Trace-

a result of 

mg/L). The 

cases^ a 

, most complete 

sampled as part of 

es had been 

collected several years apart. The intent was to provide information on changes in 



temperature and chemistry over time. The other exception wer^ 

information was limited with respect to chemistry. In these cases 

provided more useful information on the site. There is a total of 

sites. 

those sites where 

, two data sets 

24 duplicate 

reports published 

identified resource 

Reference/Bibliography 

A reference is given for each record in the database. The 

by Mariner and others (1976), Leonard and others (1978), and £>onderegger and 

others (1981) provided most of the information for previously identified geothei'mal 

areas. The GWIC database provided more recent data for previously identified 

sites. GWIC also provided information for areas near previously 

areas and for low-ternperature sites in geothermal areas not previously identified. 

The references/bibliography listed in Section 8,0 also includes the theses 

and other publications that pertain to geothermal resource areas in Montana. As 

noted in Section 2,0, some of these references provided confirnrjation of location 

and temperature. Rautio and Sonderegger (1980) also provided a bibliography of 

geothermal resources in Montana. This is reproduced in this ref^ort as a useful 

supplement to the bibliography. 



The final version 

US-123 format. 

3.0 DATA FORMAT 

Organization of Tables 

The data fields used in the database were recommended by program leaders 

at OIT-GHC and UURI, and agreed upon by state team members 

of the data was exported from the PARADOX database to a LOl 

The spreadsheet enabled an evaluation of the distribution of sites, the calculation 

of reservoir temperature, and provided a means of graphical output 

State Geothermal Resource Map 

The location (latitude/longitude), temperature, resource tybe (well or spring), 

and ID number of all sites in the database were imported from the spreadsheet to 

ana^ ARC/INFO based Geographical Information System. The data were then 

plotted at 1:1,000,000 scale with county boundaries. Each data-point indicated 

the ID-number, the temperature range (by color), and resource type (well or spring, 

by symbol) as well as location. This initial plot was used to verify the accuracy of 

the location, to give an indication of the density of sites in a givi^n area, and to 

identify any sites that were plotted in areas where geothermal resources are 

known not to exist. The final map uses the same format and presents each of the 

individual sites listed in the database, A listing of selected fields for all sites is 

presented in Appendix I, The large number of sites in the Camas-Lonepine area 

made it impractical to plot the ID number for each site; these are repeated in a 

separate table in Appendix I, 



Procedures for using the data 

The database listing in Appendix I is sorted by location 

This format is also used in the listing of maximum temperatures 

geothermometers in Appendix II, The information for each site \ 

reference to the ID number on the 1:1,000,000-scale map. 

(ascending latitude), 

based on selected 

listed with IS 

In the repetitive process of adding and deleting sites based 

criteria, it was found that maintaining the database in a PARADOX 

format was best. This format enables searches using the an ID 

from the map or general information, such as site name, and is 

single database-table. This single table can be separated into several 

need arises. 

on a multitude of 

(or similar) 

number or location 

contained in a 

tables as the 



4,0 FLUID CHEMISTRY 

Samples collected in this assessment 

Eight water samples were collected from five areas in Mohtana 

these sample sites had not been sampled previously or had only 

prior to this investigation. The eighth site was selected to provipe 

data collected approximately 10 years apart. 

8 

; seven of 

limited information 

a comparison of 

BOULDER 3 Springs 1 W d NopravloutehiiinMiy 

QREEN SPRINOS 1 Spring NoPravioiKChiinMiy 

HOT SPRINOS 3 W a l * 2y«llhnopravloiJiCh*ml«try 

F i g u r e 1 Eight samples were collected from three areas of Montana. Seven ĉ f the sites had little or 
no chemistry data. 

Boulder Hot Springs, south of Boulder, MT 

The Boulder Hot Springs resort is approximately 3 miles S(t>uth 

of Boulder within the Boulder Hot Springs KGRA, Previous owners 

would not grant access for sample collection during previous i 

of the town 

of the resort 

nx^estigations. The 



current owners, however, kindly allowed access, and each of the three springs 

near the resort were sampled (MGEOT349, MGEOT350, and MGEOT351), A 

fourth sample (MGEOT356) was collected from a well that had been intended as a 

drinking-water supply for the hotel, but produced "hot water" according to the 

owner, 

Symes Hotel, Hot Springs, MT 

The Symes Hotel uses a well for domestic water use. This well had been 

sampled in previous investigations, the sample date being 1980, The area has 

since undergone a moderate amount of development, and several additional wells 

have been completed in the area. Thus, this site (MGEOT352) was chosen to 

provide a comparison, 

Koepling Well (MGEOT355) and Ostranger Well (MGEOT 354) , north of Hot 

Springs, MT 

These wells are in the Little Bitteroot Valley 3 to 5 miles north of the town 

of Hot Springs, Although previously identified to be within a geothermal resource 

area, these wells had not been sampled in previous investigations. 

Green Springs Area (MGEOT353), southwest of Camas Prairie, MT 

Local residents identified 3 to 4 "hot" springs in the area south of the town 

of Camas Prairie, Nearby, Green Springs had been identified by Sonderegger and 

others (1981) as a geothermal area, but only limited data were available. 

Sample collection/analytical methods 

Water samples were collected from wells and springs in accordance with 

the Standard Operating Procedures provided by UURI (Kroneman, 1992). Each 

sample consisted of a 60-ml bottle filtered and preserved with 20% HNO,, and 
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250-ml bottle filtered and preserved with 1 % HCL, and a 500-ml bottle filtered 

with no preservative. Upon collection of each sample, specific conductance, pH, 

water temperature and air temperature were obtained at the sample source. 

Spring samples were collected as close as possible to the source. Wells were 

sampled after pumping or bailing a minimum of three casing volumes and after 

field-parameters (pH, SC, Eh, and temperature) had stabilized to a range of less 

than 10%. 

Samples were shipped within 48-hours of collection, via overnight delivery, 

to the UURI Analytical Laboratory in Salt Lake City, Utah. The samples were 

analyzed for major cations, major anions, and selected trace-metals. 

Reservoir Temperatures 

Several methods to estimate the reservoir temperature have been proposed; 

the most widely used are those using dissolved concentrations of silica (as SiOj), 

Na-K-Ca, Na-K-Ca with a correction for Mg, and Na-K and are summarized by 

Fournier (1981). These methods represent empirical, equilibriun^ equations for 

which the water temperature at the reservoir is calculated. As noted by the 

authors of the methods, these calculations should be interpreted in consideration 

of the geologic and hydrogeologic setting. 

Analytical Results 

The analytical results for selected analytes are presented in Table 1. These 

sites are also included in the listing in Appendix I, in the listing of temperatures 

from geothermometers in Appendix II, and in the MGEOT database. 



TABLE 1 
ANALYTICAL RESULTS 

1993 SAMPLING 

11 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

Temp 
(°C) 

54.0 

64.5 

74.0 

34.5 

33.3 

26.5 

17.2 

23.7 

Flow 
(L/m) 

.340* 

75.7* 

75** 

2000•• 

* Flow measured with bucket/stopwatch **Flow estimated 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

F 
(mg/L) 

11.8 

11.0 

11.1 

5.7 

5.6 

3.4 

5.4 

2.1 

Ca 
(mg/L) 

2.7 

3.2 

2.0 

4.09 

0.6 

4.5 

5.5 

0.8 

TDS 
(mg/L) 

419.5 

401.4 

421.1 

373.1 

297.2 

275.0 

290.9 

208.4 

pH 

8.89 

8.80 

8.89 

8.46 

9.66 

8.23 

8.05 

9.86 

Cl 
(mg/L) 

21.0 

22.0 

22.0 

16.0 

11.0 

10.0 

• 14.0 

12.0 

SO4 
(mg/L) 

76.0 

73.0 

80.0 

54.0 

30.0 

5.1 

3.8 

17.0 

Mg 
(mg/L) 

0.4 

ND 

0.3 

ND 

0.7 

ND 

2.5 

1.2 

Na 
(mg/L 

122.0 

111.4 

118.2 

108.2 

89.4 

95.6 

109.3 

57.1 

K 
(mg/L) 

3.8 

6.1 

ND 

3.7 

2.2 

2.9 

ND 

2.1 

Fe 
(mg/L) 

ND 

0.31 

0.08 

0.09 

ND 

0.06 

0.39 

0.27 



TABLE 1 - Continued 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

SiOj 
(mg/L) 

93.2 

90.0 

98.5 

86.55 

73.08 

36.64 

12.96 

55.8 

As 
(mg/L) 

0.7* 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B 
(mg/L) 

0.6 

0.5 

0.5 

0.49 

0.2 

0.4 

0.3 

0.1 

Li 
(mg/L 

0. 

0. 

0. 

0. 

13 

111 

23 

21 

0.()4 

0.04 

ijlD 

A^D 
* Because of the high As concentration, this spring was re-sampled and analyzed by MBMG. The 
second analysis indicated a concentration of 0.02ug/L As. 
ND = Not Detected 

A 

Boulder Hot Springs 

The Boulder Hot Springs area lies approximately 3 miles 

of Boulder near the Interstate 15 highway. The area lies within 

Batholith about 4 miles from its eastern edge. Until this investigation 

chemistry data and field parameters were publicly available for 

'ŝ'̂vŝk̂* (Robertson and others, 1976, published limited chemistry and a 

temperature, but the location of the sample was not made cleaij) 

springs and warm-water wells are known to exist in the area arbund 

however, access was not gained either because the owner denied 

not be contacted. 

The samples were collected from three springs that have 

supply the Boulder Hot Springs resort. At present, the primary 

water is a naturally heated swimming pool. As renovation of 

the water may also be used for space heating as was the case 

Samples were collected at the supply pipe at each spring-box, 

was difficult to measure because of the structures, was measuifed 

thie 

12 

south of the town 

the Boulder 

, only limited 

his area 

reservoir 

, Other hot-

Boulder; 

access or could 

been developed to 

use of the hot 

hotel continues, 

in the past. 

Water-flow, which 

at two of the 



was 

springs using a bucket and stopwatch; the flow of the middle 

be estimated. The combined flow of all three springs is on the 

The field-temperatures of the springs vary by 20°C; the 

the lowest temperature (54°C) and the middle spring, which 

had the highest temperature (74°C). The variance in temperatiire 

the water supplying the springs is undergoing mixing. Conversely 

of the waters from each of the three springs is similar (all are s 

potassium type water) and the estimated reservoir temperature 

springs tend to agree regardless of the geothermometer used (Ifable 

variance in temperature itiay result from the way the spring wa^ 

fed to the spring boxes. 

13 

springs could only 

order of 490 L/min, 

ijpper spring had 

not being used, 

suggests that 

, the chemistry 

rongly a sodium-

for each of the 

2), Thus, the 

developed and 

TABLE 2 
Selected Geothermometer Temperatures* 

Boulder Hot Springs 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

Na-K-Ca 
(corrected) 

110°C 

120°C 

Na-K-Ca 
(uncorr.) 

134°C 

158°C 

141°C 

134°C 

Qtz 
(no st 

1 

1 

1 

eam) 

33°C 

31 °C 

36°C" 

29°C 

Qtz 
(steam) 

129°C 

128°C 

132°C 

126°C 
'Geothermometer temperatures for all sites are presented in Appendix 

-level The well, with a depth of 123 feet and a static-water-

downhill from the resort and the springs. The chemistry of its 

similar to that of the springs; and the geothermometer temperatu 

in good agreement with those calculated for the springs. The 

(34,5°C) was 20°C lower than the spring with the lowest temperature 

pond near the well had a temperature of 21 °C, 

of 2,8 feet, is 

JA/ater (Table 1) is 

res (Table 2) are 

\^ater temperature 

A small 



As noted 

or three of these 

14 

Hot Springs Area 

Three water samples were collected from the Hot Spring^ area: two from 

wells north of Hot Springs and one from a well in Hot Springs, 

previously, temperature and chemistry data were not available 

sites, and the fourth, the Symes Hotel, had a sample collected in 1972 

The Koepling well and the Ostranger well are completed in the Lonepine 

aquifer approximately 1,5 miles apart and approximately 5 mile^ northeast of Hot 

Springs, The Symes Hotel is located in Hot Springs, 

Water temperature and the concentration of several of the dissolved 

constituents varies between the three wells (Table 1), The geothermometer 

temperatures (Table 3) also indicate a range of temperatures wider than would be 

expected for a system with little or no mixing. Donovan (1985) 

the chemistry (and geothermometers) reflected the relative posipon of the well in a 

deep-circulating flow system. 

TABLE 3 
Selected Geothermometer Temperatures^ 

Hot Springs Area 

ID Site Name Na-K-Ca 
(corrected) 

Na-K-Ca 
(uncorr.) 

Qtz 
(no stieam) 

Qtz 
(steam) 

MGEOT352 SYMES HOTEL 35°C 131°C 120°C 118°C 

MGEOT355 KOEPLING 
(WELL 138) 

48°C 55°C 

MGE0T354 OSTRANGER 
(WELL 56) 

126°C 88°C 90°C 

'Geothermometer temperaturesfor all sites are presented in Appendix 11. 

A time-comparison of geothermometer temperatures for 

well (Table 3) suggests a 3 to 5°C drop in temperature, perha|:̂ s 

continued development of ground-water resources in the area. 

the Symes Hotel 

the result of 

None of this 



development, however, has been of the geothermal resources, 

easily provide for applications of heat-transfer technology. 

Green Springs 

Green Springs is approximately 12 miles south of Hot Spi"i 

approximately 2.5 miles southwest of Camas Prairie. Green Springs 

to 4 thermal springs feeding a wetlands/pond area. Elsewhere 

small springs have been described by local citizens. A sample 

the largest of the springs at its source (Table 1). Although the 

documented by Sonderegger and others (1981), only a few chemical 

were measured. The new data enabled a calculation of geothermometer 

temperatures (Table 4). 

TABLE 4 
Selected Geothermometer Temperatures* 

Green Springs Area 

15 

This area could 

ings and 

consists of 3 

in the area, several 

was collected from 

site was 

parameters 

ID Site Name Na-K-Ca 
(corrected) 

Na-K-Ca 
(uncorr.) 

Qtz 
(no st^am) 

Qtz 
(steam) 

MGEOT353 GREEN SPRINGS 140°C 07°C 107°C 
'Geothermometer temperatures for all sites are,presented in Appendix II. 

The differences between geothermometer temperatures suggests that mixing may 

be occuring and the difference in surface temperature and the geothermometer 

temperatures suggests either a high heat transfer or a slow cirqulation rate for this 

area. 



Observations From Other Database Entries 

Incorporating low-temperature sites in the inventory produced a new 

perspective of geothermal resources in the state. Areas such as Butte became 

more important with respect to potential development. The same may be true for 

the area near the city of Great Falls in Cascade County where v*/ells 420- to 1200-

feet deep in the Madison Group produce water that ranges from 15 to 19°C; the 

water is used for irrigation and public water supply. Wells 900-

deep) in southern Treasure County and northern Big Horn County produce water 

whose temperatures range from 16,5°C to nearly 20°C, 

The lower temperatures used in the selection criteria alsd had the effect of 

enlarging some of the areas identified by Sonderegger and others (1981), An 

example of this is in southern Broadwater County and northwestern Gallatin 

County where wells and springs had been identified in previous 

Updating the database provided additional information that may indicate a larger 

area for potential development. 

16 



5.0 DISCUSSION 

Resource Potential 

There are 291 records in the current database; these represent 267 

individual sites (wells and springs). Approximately 62% of these sites exhibit 

water temperatures between 10 and 30° Celsius (Figure 2), 

DISTRIBUTION OF SITES 
STATEWIDE 

(42%) 10 to 20 *• C 

(29%) 20 to 30 ° C 
(12%) > 

(11%) 40 to 50" C 
(6%) 30 to 40 " C 

F igure 2 Over 60% of the geothermal sites in Montana have water terhperatures 
less than 40° Celsius; 12% of the sites have temperatures greater than qO° Celsius. 

17 

7/ cy« 

50 " C 
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Collocation of Resources and Users 

Montana's population centers are generally small (<50,C^00 people) and 

DISTRIBUTION OF SITES 
WEST OF 111 DEGREES LONGITUDE 

NumtororSltw-153 
Tamperature Range (dsgrses Celsius) 

Flgura 3 The western third of the state has 153 sites. Abiut a third of 
those (approximately 100)have temperatures greater than 30°C. 

widely distributed. The western third of the state has more of 

population centers and a slightly higher overall population than 

thirds. 

The distribution of geothermal resources mimics, but do^s not correlate, to 

that of the population; 153 of the 267 sites occur in the moun 

western third (generally west of 111° longitude) whereas 115 

plains area of the eastern two-thirds of the state. Similarly, th^ number of warm 

and hot springs is much higher in the west. 

the larger 

the eastern two-

ainous area of the 

sites are in the 

-zil 
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A comparison of the distribution within the western (Figijire 3) and eastern 

(Figure 4) parts of the state shows that the western third has a larger number of 

sites with temperatures greater than 30°C. 

Collocation of population centers, albeit small, and geothermal resources is 

most likely to occur in the western third of the state. It should be noted, 

however, that deep wells into the Madison Formation in the eastern part of 

Montana have the potential to produce low- to moderate-temperature water as 

demonstrated in Treasure County and northern Big Horn County. 

DISTRIBUTION OF SITES 
EAST OF 111 DEGREES LONGITUDE 

NumlMrorSllM-116 
Temperature Range (degrees Celsius) 

Figure 4 Most of the sites in the eastern third of the state. About 20 sites 
have temperatures greater than 30°C. 
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6.0 SUMMARY 

Each of the tasks outlined in the agreement between the Montana Bureau of 

Mines and Geology and the Oregon Institute of Technology / Uhiversity of Utah 

Research Institute have been completed. The database describled here represents 

the most current information on geothermal resources in the st^te of Montana, 

The database also contains the information collected from eight sites that lacked 

information prior to this inventory. A 1:1,000,000 scale map, which accompanies 

this report, shows the location, temperature group, distribution, and type of 

geothermal resources in the state. 

The distribution of geothermal resources and population in Montana 

suggests a good potential for development of these resources. Although Montana 

has only a few large population centers, smaller cities and towns near the 

resources could benefit from development. Although the low temperature of the 

resources (most are less than 50°C) restricts the type of development, small-scale 

direct-heat or heat-pump applications, aqi^culture, and other development may be 

economical in some areas. 
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7,0 RECOMMENDATIONS 

Priority Areas for Phase II Studies 

The dominant consideration in selecting areas in Montana for future studies 

is the proximity of the resource area to transportation and population centers. 

Although there are several resource areas with a relatively higq potential for 

development, limited past and/or current use and low population in the area likely 

prohibit development. The areas that have the highest potential and are nearest 

population centers (Figure 5) and transportation routes are as follows: 

Bozeman 

The Gallatin valley near Bozeman has experienced a steady population 

growth over the last decade. Data for the Bozeman Hot Springs just west of the 

city of Bozeman indicates a surface temperature of approximatbly 55°C and an 

estimated reservoir temperature of 80°C, The springs are currently used to heat a 

swimming pool at a commercial campground. Although little resource 

development has occurred in the area over the last ten years, ^he Gallatin valley 

was identified by Sonderegger and others (1981) as an area ekpected to contain 

geothermal resources suitable for development, 

Butte 

The Butte Mining District was extensively mined over a period of nearly 100 

years. At the cessation of underground mining in the early 1980's, dewatering of 

the bedrock was discontinued and water-levels were allowed to rise. Soon after 

the mines were shut down, the area was listed in the National Priorities List and is 

designated as a Superfund site. The rising water, which has a low pH and a high 

dissolved-metals content, is of much to concern to local, state, and federal 

agencies, and it has been recognized that water-levels will ne^d to be controlled 

by pumping to prevent discharge into the Clark Fork River drainage. 
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With respect to geothermal development, the Butte area offers several 

avenues for low-to-moderate temperature resources. The underground workings 

were notoriously hot areas to work in while operating and receht data collected 

from the mines show water temperatures ranging from 13° to 33°C. Monitoring 

wells completed in the bedrock aquifer at depths less than 600 feet indicate 

temperatures of 10 to 18°C, and water quality is quite good (for example, see 

MGEOT341 and MGE0T342). 

Ennis 

Several studies of the geothermal resources near Ennis have been 

conducted in the past; however, a deep drilling project is needed to fully 

understand the nature of this resource area. Recently, one of j:he areas in which 

Figure 5 Five areas have been selected as potential areas for additional 
studies relating to application of direct-use technology. • 
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wells were completed was offered for sale to the county goverjiment. Application 

of the information derived from previous studies to an investigation of potential 

direct-heat applications may also be warranted, 

Boulder Hot Springs 

The Boulder Hot Springs is within a few miles of Interstate-highway 15 and 

the town of Boulder is only 112 mile from it. Larger cities, Butie to the south and 

Helena to the north, are within 30 miles. The surface temperatures at the three 

springs sampled range from 54 to 74°C, and flow is approximately 340 L/min. at 

the larger spring. The site is currently undergoing renovation. The likelihood of 

other geothermal resources in the area is high, 

Camas Prairie 

There are several previously un-recorded springs in this prea; one site was 

sampled recently (MGEOT353), Although the area is not near any of the larger 

population centers, there are some recreational facilities in the area. This 

particular area of Montana has been especially popular for cottage-industry 

development. 
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APPENDIX I 
DATABASE LISTING 

GEOTHERMAL RESOURCES OF MONTAN/^ 

AND 

SEPARATE LIST OF 33 SITES 
IDENTIFIED ON MAP AS THE CAMAS-LONEPINE AREA 



Sdactad Chemistry 

ID Si t* n a m * 

TARGHEE SULPHUR SPRING*6MI W W YELLOWSTONE 
LOWER EAST SPRINQ-STAUDENMEYER RANCH 
LOWER WEST SPRINGS-STAUDENMETER RANCH 
UPPER WEST SPRING-STAUDENMEVER RANCH 
UPPER WEST SPRINQ-STAUDENMEYER RANCH 
UPPERMOST SPRINQ-STAUDENMEYER RANCH 
UPPER-EAST SPRINQ-STAUDENMEYER RANCH 
ANDERSONS PASTURE SPRING # 1 
ANDERSONS PASTURE SPRINQ # 2 
USFS* BAKERS HOLE* 3MI N WEST YELLOWSTONE 
SLOAN COW CAMP SPRING 
WEST FOR K SWIMMING HOLE 
CURLEW CREEKWARM SPRINQ 
W A U CANYON WARM SPRINQ 
WOLF CREEK HOT SPRING 
LOWELL HILDRETH SPRING*I5 Ml SW DILLON 
BEAR CREEK SPRINGS 
VIQLANTEWARM SPRINQ 
LA DUKE HOT SPRINGS 
BROWNS SPRINGS 
PULLER HOT SPRINGS 
TRUDAU SPRINGS 
CHICO HOT SPRINGS 
GROUNDWATER*4.7 Ml NE FT SMITH MT 
BROWN CATTLE CO* 3.1 Ml N. BIRNEY MT 
JARDINE HOT SPRINGS 0.25 Ml E OF JACKSON 
MBMGQEOTH ERMAL TEST *THEXTON TX-12 
JACKSON HOT SPRINGS 
PRIVATE QEOTHERMALTEST*ENNIS HOT SPRINGS* 
LAPHAM DOMESTC WELL 1 Ml NW JACKSON. MT. 
ENNIS HOT SPRINGS 
BROWN CATTLE CO * a.SMI SW BRN EY DAY SCH. 
BEAVERHEAD ROCK SPRINGS 
APEX WARM SPRINQ 
ELKHORN HOT SPRINQS 
MARTIN, KIETH 
NEW BILTMORE HOT SPRINQS 
NEWMAN, JOHN *JOUEr , MT 
ANDERSON'S SPRINQ 
ANDERSON SPRING 
NORRIS HOT SPRINGS 
POrOSI HOT SPRINGS 
GROSS, PETE * 4 Ml S PONY MT 
MCFERRAN, EUGENE * BILUNQS, MT 
CARTER'S BRIDGE * 4 Ml SE LIVINGSTON MT. 
AVON WARM SPRINQ 
BOZEMAN HOT SPRINQS • OWNER - CHARLES PAGE 
BOZEMAN HOT SPRINQS • OLD WELL 
BOZEMAN HOT SPRINGS • OWNER - CHARLES PAGE 
BOZEMAN HOT SPRINQS • ORIGINAL SPRING 
BOZEMAN HOT SPRINQS 
RANCA* MCLEOD 

MQFOTaaa SCOTT FEED LOT 
MaEOT2gO SCOTT FEED LOT 

BLUE JOINT CREEK HOT SPRING 
BRIDQB) CANYON WARM SPRING 
LOVE,MELVIN«THREE FORKS, MT 
GR0UNDWATBI*S.3 Ml W HARDIN MT 
SHPTON, HAROIO 'THREEFORKS MT 
HERMAN, T.E * ROCKY RANCH 7.4 M W HARDIN 
QALLOQLY HOT SPRING 
LOST TRAIL * WARM AND HOT SPRINGS 
CAIN MIKE*S.S Ml S VOLBBtQ 
HUNTBIS HOT SPRINGS 
JORQENSON, JACK • THREE FORKS MT 
REN OVA HOT SPRINGS 
wESTMona j kNO • a. I M w S A R P Y S C H O O L 

USCOM RANCH • 5 3 Ml NW OF N STACY SCHOOL 
TINDB1, L MARIE • THREE FOR KS MT 
WILCOX. RALPH • THREE FORKS MT 
RKSHAROSON, DBRDRE *THREEFORKS 
MEDKSINEHOT SPOINGS 
WESTERN ENERGY • 2 Ml N COLSTRIP MT. 
PIPESTONE HOT SPRINGS 
FRED WETSTEON SPRING DB 'B .OP 
HART, FRANK * THREE FOR KS. MT 

MGEOT2C9 
MaEOT127 
MQEOT125 
MaEOT124 
MaEOT177 
MaEOT12S 
MaEOT12a 
M a E O T I 2 t 
M a E O T I 2 2 
MaEOT210 
MGEOTI IS 
MQEOT12a 
MQEOTI18 
MGEOTt IS 
MaEOT22S 
MGEOT12S 
MGEOTOtS 
MGE0T132 
MaEOTa41 
MQEOT012 
MQEOTOIC 
MQEOTOig 
MaEOT040 
MaEOT032 
MaEOT074 
MaEOT27S 
MGEOTZSS 
MaEOT028 
MGEOTZaS 
MaEOT277 
MGEOTI 17 
HQEOTOSa 
MGEOTOSI 
MQEOT1S3 
MaEOTS23 
MaEOT292 
MaEOT32S 
MQEOT308 
MQEOTOOS 

H a K > T 2 a o 
MaEOT04S 
UGECTOIS 
MGEOT1S7 
MGEOT311 
MGEOTITa 
MGEOTOI I 
HaEOT2a4 
HQEOTZSS 
MQEOTasS 
UQEOT2S3 
MGEOTSSS 
HGEOTZSa 

HQEOiasO 
MQEORMS 
MGEOT334 
HOEOTOSS 
MQEOiraSZ 
UGGOTaSB 
HGEOT344 
MaEOT24S 
MGEOTOaS 
MGEonoia 
HaEOT328 
MQEOTSM 
MQEOTSSB 
MQEOTIWB 
H G E a n s i 
MQEOT327 
MGEOTSSS 
MaE0T347 
uaEOTsaa 
HaEOTOZO 
MQEOTOaZ 
MQEOTSSO 

Rataranca 

Sonderaggar aLal. 1061 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
Sondaraggar aLal. 1981 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
Sondaraggar atal. 1081 
Sondaraggar atal. 1981 
Sondaraggar atal. 1981 
MBMG-GWC 
Sondaraggar atal. 1081 
Laonardatal . 107B 
MBMG-GWC 
Sondaraggar atal. 1081 
Sondaraggar atal. 1061 
Mailnar atal . 1076 
Sondaraggar atal. 1981 
Laonardatal . 1076 
Sondaraggar atal. 1981 
Marinaralal. 1076 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
Marinaratal. 1976 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
So ndaraggar atal. 1061 
Sondaraggar atal. 1081 
Mailnar atal . 1076 
MBMQ-QWC 
Marinaratal. 1076 
MBMG-GWC 
Sondaraggar atal. 1081 
MBMG-GWC 
Laonard atal . 1076 
Marinaratal. 1076 
MBMG-GWC 
MBMG-GWC 
Sondaraggar atal. 1981 
So ndaraggar atal. 1981 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
Laonardatal . 1076 
MBMG-GWC 
Sondaraggar atal. 1081 
Sondaraggir^atar. i s r r 
Sondaraggar atal. 1981 
Sondaraggar atal. 1981 
M B M G - o w e 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
Sondaraggar atal. 1081 
MBMG-GWC 
MBMQ-QWC 
Mailnar a ta l . 1976 
MBMQ-QWC 
Laonardatal . 1078 
MBMQ-GWC 
MBMQ-GWC 
MBMG-owe 
MBMG-GWC 
MBMG-GWC 
Marinaratal. 1976 
MBMQ-GWC 
Madnaralal . 1976 
MBMQ-QWC 
MBMQ-GWC 

Type 

SPRING 
SPRING 
SPRING 
SPRING 
SPRINQ 
SPRING 
SPRING 
SPRINQ 
SPRING 
WELL-FLOWING 
SPRING 
SPRING 
SPRINQ 
SPRINQ 
SPRING 
SPRINQ 
SPRINQ 
SPRINQ 
SPRINQ 
SPRINQ 
SPRING 
SPRING 
SPRING 
WELL 
W E U 
SPRING 
WELL 
SPRINQ 
WELL 
WELL 
SPRINQ 
WELL 
SPRINQ 
SPRINQ 
SPRINQ 
SPRING 
SPRING 
WELL 
SPRING 
SPRING 
SPRING 
SPRINQ 
SPRINQ 
WELL 
SPRING 
SPRING 
WELL 
WELL 
WELL 
SPRING 
SPRING 
WELL 
WELL 
WELL 
SPRINQ 
SPRINQ 
WELL 
WELL 
WELL 
WELL-FLOWING 
SPRING 
SPRINQ 
wax 
SPRING 
WELL 
SPRINQ 
W E a 
WELL 
WELL 
w a L 
w a i . 
SPRING 
w a j . 
SPRING 
SPRING 
W O L 

Lal i tu i la L o n g t u d e 

44.6775 
44.6068 
44.6088 
44.8988 
44.6988 
44.6988 
44.8988 
44.7025 
44.7030 
44.7060 
44.7668 
44.7663 
44.8730 
44.9763 
44.9638 
45.0275 
45.0353 
45.0369 
45.0930 
45.1047 
45.1717 
45.2350 
45.3370 
45.3447 
45.3663 
45.3675 
45.3677 
45.3676 
45.3702 
45.3825 
45.3852 
45.3889 
45.3018 
45.4205 
45.4578 
45.4504 
45.4620 
45.4663 
45.5530 
45.5530 
45.5750 
45.5602 
45.6016 
45.6033 
45.6001 
45.6103 
45.6602 
45.6602 
45.6602 
45.8605 
45.6805 
45.6647 
45.6819 

45.6963 
45.7073 
45.7269 
45.7305 
45.7350 
45.7369 
45.7495 
45.7497 
45.7533 
45.7572 
45.7736 
45.7917 
45.8027 
45.8144 
45.8219 
45.8289 
45.8300 
45.8458 
45.8883 
45.8983 
45.9147 
45.9188 

111.2180 
111.8780 
111.8780 
111.8780 
111.8780 
111.8780 
111.8780 
111.8855 
111.8822 
111.0001 
111.6487 
111.6550 
111.5455 
111.6508 
111.6159 
112.8452 
110.8653 
111.9522 
110.7737 
112.7508 
112.1520 
112.1347 
110.6913 
107.8627 
106.5322 
113.4039 
111.7247 
113.4030 
111.7252 
113.4222 
111.7788 
106.S330 
112.4512 
112.6911 
113.1067 
109.8756 
112.4790 
108.9600 
110.1422 
110.1422 
111.6833 
111.8987 
111.9002 
108.4019 
110.5686 
112.5547 
111.1881 
111.1861 
111.1881 
111.1881 
111.1882 
110.1141 
108.1568 
166.1552 
114.3633 
110.9755 
111.4997 
107.7311 
111.4829 
107.7347 
113.9395 
113.9394 
105.7283 
110.2572 
111.4688 
112.1263 
107.0827 
105.9709 
111.4872 
111.4638 
111.4594 
114.0347 
106.8194 
112.2426 
113.7806 
111.4979 

Tamp 
( d a g C ) 

18.0 
28.0 
31.0 
29.0 
28.6 
28.0 
29.0 
28.0 
23.5 
16.0 
29.5 
25.9 
23.0 
24.0 
60.0 
19.6 
24.0 
23.5 
65.0 
23.7 
44.4 
22.7 
42.0 
20.0 
19.5 
60.0 
87.0 
58.0 
67.0 
17.0 
61.0 
16.5 
27.0 
25.0 
48.5 
20.5 
53.0 
16.0 
25.0 
25.0 
50.0 
49.5 
37.5 
15.5 
28.0 
29.9 
59.0 
54.0 
55.0 
54.0 
54.6 
49.0 
43.0 

29.4 
20.2 
15.0 
39.4 
18.9 
42.0 
48.9 
41.7 
16.0 
80.0 
18.0 
50.0 
37.7 
15.5 
21.9 
16.5 
16.8 
45.0 
06.1 
57.0 
19.0 
15.9 

CMorid* mg/l Sulfata mg/l 

1.7 
9.6 
9.4 
9.8 

16.0 

9.0 
17.0 
6.0 
2.8 

49.2 
19.0 
16.2 

1.9 
45.0 

01.0 
16.0 
10.0 
7.0 
4.6 
6.0 

116.0 
6.0 

111.0 
7.6 

la mg/l 

156.0 
114.0 
116.0 
114.0 
107.9 

n u o r i d * mg/ l 

1.1 
1.6 
1.6 
1.6 
1.6 

ba lan i : * 

-10.57 
0.22 
0.32 
0.55 
0.51 

Lab pH 

8.03 
7.48 
7.44 
7.52 
8.20 

SO mmoha 

305.5 
626.3 
625.5 
617.2 
607.0 

TDS mg/l 

316.41 
400.37 
400.95 
395.24 
395.15 

HODS mg/l 

63.30 
251.00 
251.00 
249.00 
249.00 

116.0 
8.8 
4.0 

11.8 

80.6 
43.0 

191.0 

174.0 
1200.0 

350.0 
102.0 
41.0 

129.0 
79.4 
45.5 

224.0 
45.0 

203.0 
40.4 

71.0 

11.6 
2.0 
0.7 

46.0 
15.2 

1.0 
0.1 

22.0 
6.0 
6.2 

39.8 

50.0 
50.0 
50.3 
49.7 
46.0 

2.0 
60.3 
72J)^ 

3.0 
1.0 

20.5 
4.0 

32.0 
4.3 
1.0 

51.0 
18.0 

34.0 
20.1 
13.2 
18.8 

25.0 
7.0 

79.0 
20.0 

135.0 
27.0 

216.0 
1100.0 
2820.0 

139.0 
120.0 
130.0 
140.0 
166.0 
71.7 

131.0 
132.0 
133.0 
130.0 
120.0 

1331.0 
119.0 

^ 0 . 4 
5.0 

60.0 
18.4 

1980.0 
24.9 

2130.0 
12.0 

5.5 
11.0 

200.0 
998.0 

81.3 
40.4 

80.5 
33.0 

736.9 
94.0 

14.4 
18.0 
0.7 

0.0 
3.6 

2.2 
0.6 
0.9 
1.4 
2.0 
1.8 

10.0 
2.0 

10.9 

0.6 
2.6 
0.6 
3.3 
0.2 
0.4 
0.9 
8.1 
6.2 
8.1 
5.8 

10.1 
10.1 
10.2 
9.9 

12.0 
2.8 
7.1 
9JL 
9.5 
0.5 
1.4 
4.0 
1.4 
3.1 
5.6 

4.0 
5.6 

3.0 
2.7 
1.0 
2.2 

2.4 
14.0 
4.9 
5.3 

0.06 
0.20 

0.38 

0.09 
0.63 
0.17 

0.49 

0.20 
0.70 
1.09 
2.27 

0.64 
0.54 

0.64 

0.33 

1.03 

0.09 

0.32 

1.29 
0.83 

6.43 
0.11 
1.73 
0.73 

0.41 
0.96 
0.82 

2.08 
•1.99 
0.43 
0.18 

0.39 

0.77 
•0.71 
0.34 

0.31 

0.79 

7.47 
7.76 

10.10 
7.88 

8.06 
6.61 
7.44 
0.50 
7.74 
8.90 
7.40 
7.70 
6.40 
7.40 
6.00 
6.53 
7.73 
7.69 
6.77 
7.84 
7.63 

8.26 
7.20 
7.76 
8.04 
7.87 
6.80 
7.72 
7.40 
7.67 
7.80 
8.60 
6.38 
7.38 

6.90 
9.41 
9.43 
9.41 
9.29 
9.50 
7.96 
8.93 
8.78 
8.22 
7.70 
7.92 
7.80 
8.07 
7.78 
9.12 

6.30 
9.10 

7.90 
7.67 
8.81 
7.84 

8.05 
8.80 
7.45 
8.70 

627.0 
310.6 

320.8 

1097.0 
492.9 
722.0 

617.7 

625.0 
1020.0 
967.5 

1338.0 

1442.0 
953.3 

992.0 

519.5 

666.1 

6164.0 

524.9 

474.4 
1664.0 

715.1 
713.9 
716.8 
711.0 

2221.0 
2001.0 

^ 2 1 . 0 

396.5 
3040.0 

593.9 
3294.0 

1472.0 

1637.8 
1140.0 
89S.6 

794.1 

1900.0 

400.79 
296.64 
262.00 
179.02 

703.41 
331.67 
480.70 

403.41 
2230.00 

480.00 
1160.00 
540.00 
342.00 
469.30 
619.10 
655.43 ' 

1030.15 
966.00 
966.36 
979.10 

600.36 

340.92 
160.00 
443.87 

1970.00 
4639.66 

270.00 
326.33 
651.00 
333.00 
388.76 

1140.20 

434.40 
462.34 
456.88 
455.41 
438.00 

1983.42 
1289.15 
1363.91 

179.00 
279.00 
317.30 

2935.17 
369.54 

3081.89 
190.00 

888.02 
384.00 

859.00 
1926.37 
709.03 
421.93 

489.04 
322.00 

1394.90 
308.00 

247.00 
192.00 

194.00 

493.00 
157.00 
217.00 

162.00 

319.00 
519.70 
615.00 
440.00 

404.00 
558.00 

531.00 

140.00 

170.80 

468.00 

179.60 

67.30 
1096.00 

52.50 
93.70 
95.10 
62.90 

118.30 
1018.00 
1189.00 

" 
284.70 
180.00 
264.90 
150.10 

894.00 

8080 
838.70 
334.00 

360.00 

162.50 

Note: An«gadfv«conc«ntafk>n vriualndei ll RH um iiuiyw 



Salactad Chamlatry 

ID Sita n a n a 

MGEOT063 ANA0ARKOPR0D*SMIEF0STB1MT 
MQEOT053 SPRINQ ' 29 M NE OF FOSTER MT 
MGE0T128 COWAN SPRING*9MI NWTHREEFORKS MT 
MGEOT176 WOLF CREEKHOT SPRING 
MaEOT343 WILUAMSBURG SPRINQ 
MGEOTOSO OIL WELL CTENSLEEP FORMATION) 
MQEOTS4I MONTANARESOURCESMONITORINQWELLC 
MaE0TS42 MONTANA RESOURCES MONITORING WELL D2 
MGE0T055 HOWARD SPRINQ * 25 M SE OF BIGHORN MT 
MaE0T24S WENDT, FRED * .75 Ml S QREQSON (FAIRMONT) 
MGE0T2aa MBMGRESEARCH WELL * FAIRMONT HOT SPRINQS 
MGEOTieS NELSON, HARVEY * 5 Ml S BROADVIEW MT 
MGEOTOSI BRADBROOK * 10 M S BROADVIEW MT 
MQEOT279 FAIRMONT HOT SPRINQS, ANACONDA 
MQEOT247 SPANQLER, HAZEL * 2 Ml E -NE QREQSON MT 
MGEOT214 HUNSAKER SPRING 
MQE0T150 MONT. HIGHWAY DEPT * .75 Ml SE WACO MT. 
MGEOT213 PLUNKETLAKEWARM SPRINQS 
MaEOT2S7 SPRINQSFROM JOINTS IN MISSCYN*SWPLUNKET 
MGEOT151 MONTANA DEPT HIGHWAYS • 2.5 Ml NE WACO MT 
MQEOT218 HUNSAKER, MAURICE 
MQEOT1SS ANACONDARED TRAVETINE MOUND-GEYSER 
MGEOT32S SLEEPING CHILD HOT SPRINGS 
MQEOT23S BRUCE, N • IRRIGATION WELL WITH BOOSTER 
MQEOTSIS TOSTON WARM SPRING 
MaEOT294 TOSTON WARM SPRING 
MaEOTZ17 BRUCE, NORMAN 
MGEOTZIS KIMPTON SPRING 
MaEOT134 WARNER WARM SPRING 
MQEOT172 STEELE, WILUAM * 12.9 Ml SE PINEVIEW MT. 
MQEOT284 MBMGTEST WELL*WARM SPRINQS STATE HOSPITAL 
MQEOT009 WARM SPRINQS 
MQEOT233 WARM SPRINQS STATE HOSPITAL 
H a E O T 2 3 1 WARM SPRINQS STATE HOSPITAL 
MGEOT351 BOULDER HOT SPRINGS - LOWER SPRINQ 
MGEOT350 BOULDER HOT SPRINGS - MIDDLE SPRINQ 
HGEOTS49 BOULDER HOT SPRINGS - UPPER SPRINQ 
MGEOT232 WARM SPRINQS STATE HOSPITAL • SPRINQ 
MGEOTI85 M - B NO. 12 * 5 Ml NE HAMILTON MT 
MGEOTI71 QRIERSON, J.B.*2.5MI NE RANCHERSCEMETARY. 
HGEOTI30 PRISON RANCH SPRINQ SITE NO. 4 
MQEOTI 13 DEER LODGE PRISON RANCH WELL 
MaEOT044 BEDFORD SPRINQS 
MQEGTIO l QRIERSON, J.B. * 23 Ml NW HYSHAM MT 
MGEOT274 MBMG RESEARCH WELL * WEED CREEK- IA 
MGEOT275 MBMG RESEARCH WELL • WEED CREEK- IB 
MQEOTZ55 HANSB1, B I L L * 3 M I S W T W 0 D 0 T M T 
MQEOTZSS FOX INC < 1.5 Ml W - S W T W O DOT 
MQECTZ57 HOMER, RAY *TWO DOT WATER SUPPLY 
MQEOT2I6 HARLOVn'ON* SOUTH MUNICIPAL W E a 
MGEOT013 HILLBROOK FLOWING WELL 
U G E O T O U WALLS HOT SPRINQ 
MQEQT001 ALHAMBRA HOT SPRINQS^ N jRTH 
MGEOT27S T0WNSEND,HERB*2.S Ml SWWHITE SULPHUR SPGS 
HQEOT290 RALPH JOHNSON.P. O.BOX SS.WH ITE SULPH UR SPR 
M G E O n K M WHITE SULPHUR SPRINQS 
M a E 0 T 2 a 2 WHITE SULPH UR SPRINQS BANK WELL 
M a e o T i a s W A T T S , J A M E S * i 6 M I N E N N S E Y M T 

MaE0T1S4 M - B N 0 6 W E L L * 2 . 5 M I S E C 0 R V A L L I S M T 

MaEOTOOT BROADWATER HOT SPRINGS WELL 
MQEOTOOS QLOEGE WELL 
HGEOTOOS GARRISON WARM SPRINQS 
MGEOTZOS USaS OBS W a L * 4 Ml SW EAST HELENA, MT. 
MaEOT242 FLORENCE TEST WELL A 
MGEOTIS? CHB4RYCKSHEEPCO.*1.35MISEHAQEN RANCH. 
H G E O i a z a S IVBH 'EMYSSE'BOX 315 * INaOMARMT 59039 
M a E O I S S I MOORE THOMAS •S.S Ml S W A N O a A M T 
H a e O T 3 2 2 BYRNEWARM SPRING'WEST OF BEARMOUTH 
M a E O T I I S NIMROO SPRINGS 
HaEOT02S BEARMOUTH SPRINas 
MaEOT34S LOLO HOT SPRINas 
MaEOToaa M A R Y S V L L E D E E P W E L L D B m i 5750 
MaEOTITO C H B I R Y CREEK SHEEP00*26 Ml N VANANDA MT 
M a E O T l S 2 OLSBI . JONAS • 9 Ml NW FLATWLLOW MT. 
MaEOT201 OLSB< J O N A S * 14 Ml N E N - B A R RANCH 
MaEOT1S4 REYNOLDS, KEITH * 8 Ml NE FLATWILLOW MT. 

Rafaranc* 

MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMG-GWC 
Sondaraggar atal. 1981 
MBMG-GWC 
MBMQ-QWC 
MBMQ-GWC 
Sondaraggar atal . 1981 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-QWC 
Sondaraggar atal. 1961 
MBMG-GWC 
Sondaraggar at.al. 1961 
MBMQ-QWC 
MBMQ-QWC 
Sondaraggar at.al. 1981 
Sondaraggar atal. 1981 
Maitnaratal. 1976 
MBMQ-QWC 
Sondaraggar atal. 1961 
MBMG-GWC 
Sondaraggar atal. 1961 
MBMQ-GWC 
Sondaraggar atal. 1981 
MBMQ-QWC 
MBMQ-QWC 
Marinaratal. 1976 
MBMQ-GWC 
MBMQ-GWC 
MBMQ/UURI 
MBMQ/UURI 
MBMG/UURI 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
Sondaraggar atal. 1961 
Sondaraggar atal. 1961 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
Sondaraggar atal. 1061 
Sondaraggar atal. 1961 
Sondaraggar atal. 1961 
MBMG-GWC 
Laonardatal. 1976 
Laonardatal. 1976 
Marinaratal. 1976 
M B M S - Q W C 
MBMQ-QWC 
Marinaratal. 1970 
MBMQ-QWC 
MBMG-GWC 
MBMQ-QWC 
Laonard atal . 1976 
Laonardatal. 1976 
Sondaraggar atal. 1981 
MBMQ-QWC 
Sondaraggar atal. 1981 
MBMQ-GWC 
MBMG-GWC 
Sondaraggar atal. 1081 
MBMQ-QWC 
Sondaraggar atal. 1981 
Sondaraggar atal. 19S1 
Mailnar * t a l . 1976 
Sondaraggar atal. 1981 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 

T y p * 

WELL 
SPRING 
SPRING 
SPRING 
SPRING 
WELL 
WELL 
WELL 
SPRING 
W E a 
W E a 
w a L 
W E a 
SPRING 
SPRING 
SPRING 
W B J . 
SPRING 
SPRINQ 
W E a 
W E a 
SPRING 
SPRING 
w a L 
SPRING 
SPRING 
W E a 
SPRING 
SPRING 
W E a 
W E a 
SPRING 
W E a 
W E a 
SPRING 
SPRING 
SPRING 
SPRING 
W E a 
W E a 
SPRING 
W E a 
SPRINQ 
W E a 
W E a 
W E a 
W E a - F L O W I N G 
W e a - F L O W I N G 
W E a - F L O W I N G 
W E a 
W E a 
SPRING 
SPRING 

T * m p 
La l i t ud* L o n f l t u d * ( d * g C) 

49.9463 
45.9580 
45.9808 
49.9838 
49.9916 
46.0062 
46.0088 
48.0181 
48.0233 
46.0322 
46.0383 
46.0383 
48.0411 
46.0429 
46.0908 
46.0530 
46.0633 
46.0744 
46.0790 
48.0891 
48.1022 
46.1047 
46.1048 
46.1188 
46.1298 
46.1258 
46.1330 
46.1708 
46.1725 
46.1760 
46.1760 
46.1787 
46.1606 
46.1606 
46.1961 
46.1961 
46.1961 
46.2000 
46.2836 
48.2922 
46.3333 
48.3342 
48.3542 
48.3852 
48.3952 
48.3952 
48.4136 
48.4206 
48.4261 
48.4344 
48.4478 
46.4460 
48.4497 

48.5444 
48.5473 
46.5477 
48.5708 
48.5722 
48.5999 
46.5996 
46.6066 
46.6177 
46.6461 
46.8819 
48.8819 
48.8880 
48.7036 
48.7097 
48.7168 
48.7922 
48.7944 
48.7675 
46.8996 
46.8983 
46.9141 

107.4588 
107.0825 
111.7227 
111.6155 
112.5811 
109.3977 
112.4675 
112.4902 
107.1233 
112.6116 
112.6094 
108.6822 
100.1502 
112.8111 
112.7891 
111.5011 
107.7102 
111.5644 
111.5633 
107.0611 
111.9230 
112.7772 
114.0042 
111.9972 
111.3911 
111.3911 
111.8033 
111.9899 
111.9855 
107.7380 
112.7919 
112.7942 
112.7930 
112.7930 
112.0947 
112.0947 
112.0947 
112.6633 
114.0694 
107.3998 
112.8672 
112.6663 
111.9667 
107.6394 
107.7619 
107.7619 
110.1394 
110.1036 
110.0713 
109.6329 
111.9672 
111.9609 
111.9809 

110.9081 
110.9038 
110.9063 
105.6980 
114.0363 
112.1117 
112.1042 
112.7747 
111.9961 
114.0825 
107.2030 
107.2030 
106.3229 
113.4936 
113.496S 
113.3032 
114.9328 
112.3790 
108.9104 
108.5597 
108.8122 
108.3802 

26.7 
29.0 
23.0 
60.0 
17.4 
69.0 
17.6 
18.0 
23.0 
23.9 
20.0 
16.0 
32.0 
61.5 
19.9 
24.5 
15.5 
17.0 
17.0 
16.5 
15.0 
21.7 
43.0 
16.0 
19.9 
49.5 
18.0 
18.0 
18.0 
16.0 
48.0 
77.0 
67.0 
54.0 
64.5 
74.0 
54.0 
79.0 
16.5 
21.0 
26.0 
26.0 
23.6 
15.6 
17.0 
20.0 
16.0 
19.0 
20.0 
19.6 
30.0 
99.6 
96.9 
4 8 * 
15.3 
48.0 
43.3 
15.0 
18.3 
85.5 
19.4 
25.0 
25.0 
15.0 
36.0 
37.0 
82.0 
20.0 
20.5 
20.2 
44.0 
06.7 
44.0 
27.0 
16.0 
24.5 

C M o r i d * mg/ l S ldfat* mg/ l Ruor ida mg/l S td d 

7660.0 30.0 0.7 

I ba lanc* 

-2 .31 

L a b p H 

6.75 

SC mmoha 

22150.0 

TDS mg/l 

13237.22 

HCOS mgA 

0.00 

3.9 
5.6 

36.0 
4.9 

16.7 
56.0 

107.0 

21.0 
11.0 
15.1 

6.9 
23.9 

9.6 
7.0 
9.0 

21.7 

6.6 
59.2 

124.7 
6.0 
5.0 

22.0 
22.0 
21.0 

10.3 
007.9 

3.0 
9.0 

92.0 
34.7 
43.6 

6 8 
4.4 
2.4 

18.1 
23.0 
t l .O 
10.0 

—4.S 
827.0 
180.0 
147.0 
61.4 

5.8 
34.0 
12.0 
3.0 

59.0 
4.5 

19.0 
40.1 

2000.0 

3.0 
2.0 
6.0 

51.0 
240.0 

1.7 
3.7 

12.3 

336.0 
652.1 

1516.0 
17.4 

214.0 
1562.0 
1736.0 

46.5 
30.0 

1660.0 

66.9 
615.0 

34.1 
1362.0 

81.0 
133.0 

50.0 
850.0 

16.4 

1879.0 
622.0 
670.0 

73.0 
80.0 
76.0 

10.8 
0.4 

33.0 
103.0 

1608.3 
1017.0 
952.0 

20.6 
31.4 
43.1 
87.9 

170.0 
88.0 
89.0 

1332.0 
310.0 
211.0 

0.4 
34.3 

180.0 
84.0 

335.0 
44.9 
20.1 

309.0 
298.0 

1380.0 

340.0 
183.0 

18.0 
178.0 

2489.0 
228.0 
.279.0 
477.0 

21.0 
1.6 
3.8 

0.6 
0.6 
1.4 

0.7 
3.0 
1.5 
2.5 

14.0 
0.5 

1.7 
3.0 
3.9 
3.7 
0.2 

11.0 
11.1 
11.8 

7.5 
0.7 
2.5 
3.8 
4.3 
1.4 
0.5 
0.4 
1.2 
8.7 
6.9 
8.4 
0 4 
7.7 
7.4 
6.3 
1.7 
0.6 

11.0 
0.7 
1.3 
0.2 
3.1 

10.8 
11.5 
5.3 

0.8 
0.5 
8.4 

20.0 
3.4 
1.5 
0.6 
1.4 

0.48 
0.98 
0.02 
0.95 
0.40 
0.74 
0.00 

0.79 
0.91 
0.99 

0.82 
0.99 
0.94 
0.27 

0.02 

0.44 
0.06 
0.30 

0.77 
•3.99 

0.48 
1.04 

•0.30 
0.26 
0.62 

0.66 
•0.23 

1.09 
2.64 
2.04 
0.42 
0.06 
0.12 

•0.05 

0 . 7 2 _ 
1.58 

0.77 
0.10 
0.29 

•0.82 
•1.38 
•1.07 
0.71 

•9.98 

3.01 
0.23 
O.OS 
0.19 
1.20 

9.89 
6.36 
8.42 
8.30 
629 
6.56 
7.34 

7.71 
7.78 
8.07 

6.46 
650 
8.21 
7.31 
8.10 
7.88 

7.34 
7.09 
8.43 

7.98 
7.54 
6.46 
7.03 
7.34 
6.60 
6.69 
6.69 

7.37 
7.97 

6.98 
7.20 
8.09 
6.93 
9.82 
9.22 
9.39 
9.33 
6.94 
6.90 

7.23 
7.89 
6.83 
6.80 
7.82 
9.03 
7.31 

7.40 
7.30 
7.76 
880 
8.08 
B.19 
7.28 

7.63 
7.69 
9.30 
8.82 
7.29 
6.04 
6.41 
6.38 

735.5 
1230.7 
3237.0 

243.1 
829.0 

3921.0 
3726.0 

433.0 
986.9 

3779.0 

497.3 
2120.0 

389.8 
2824.0 

691.3 

421.1 
1798.0 
203.3 

4983.0 
1407.0 

1662.0 
1534.0 
430.0 
428.0 
434.0 

497.1 
4171.0 

4508.0 
3054.5 
3202.0 
1165.0 
838.0 
755.0 
909.9 

409.7 
7676.0 

2169.0 
1303.0 
269.8 

602.0 
354.9 

3106.0 
3109.0 
9988.0 

1004.0 
S0S2.0 
1009.0 
710.8 

1670.0 

261000 
996.37 
994.70 

2927.99 
173.34 
476.32 

2054.21 
3144.31 

294.23 
349.67 

2806.74 

299.59 
1416.54 
244.65 

2306.75 
445.00 
434.57 

256.63 
1374.26 

125.16 

3293.74 
1178.78 
1310.00 
1273.39 
1258.29 
401.44 
421.14 
410.46 

338.30 
2369.96 

172.00 
390.00 

3201.72 
2002.93 
2022.09 

691.12 
469.99 
443.91 
996.33 

1060.00 
691.00 
909.00 
237.29 

9700.38 
1990.00 
1298.88 
609.43 
222.97 
59S.00 
403.00 
558.00 
453.89 
207.85 

2137.33 
2104.12 
5918.73 

830.00 
420.00 
224.00 
872.39 

4245.76 
696.12 
985S2 

1117.44 

30.00 
31.80 

400.00 
106.60 
00.00 

602.00 
499.00 

196.20 
325.00 
370.00 

183.00 
504.00 
179.00 
439.00 

194.00 

200.10 
30.70 

101.00 

362.00 
263.50 

290.00 
301.60 

290.00 
813.00 

638.70 
463.00 
294.30 
604.00 
366.00 
312.00 
363.00 

192.50 
2533 .00^ 

791.00 
709.00 
113.00 

316.00 
164.50 

1828.00 
1795.00 
293.00 

264.00 
346.00 
360.00 
233.00 
438.00 

Nota: A nagaiva concmikaion valualndlcalkaa ft* (Ma i io i ^ I M I Hi UIII l I M y B 



Salactad Cha mislry 

ID Sita nama 

MQE0T18S HILL, FLOYD* 7 M IN FLATWILLOW MT. 
MGEOT1S0 M-B4 (BUTLERC iq *6MINWMISSOULAMT 
MaEOT254 MNQ, JOE & SONS INC. * 5 Ml SSWWINNET MT 
MGEOT150 SHAW, B U D * 1 . 7 M I S W M 0 S B Y M T . 
HGEOT180 EAGER, R E X * 2 M I S W W I N N E n ' M T . 
MQEOT181 BRATTON, WAYNE * 2 Ml SE WINNETT MT. 
MGEOT305 BURLY VISTA TRACTS 
MGEOT157 TBQEN, PETER * 9 Ml E GRASSRANGE MT. 
MQE0T196 MATOVICH * 4.5 Ml E QRASSRANQE MT 
MGEOTIS I HOLE NO 2 M - B DRIXINQ PROJECT 
MGE0T240 MSU AG EXPERIMENT STATION * MOCCASIN MT 
MQEOT195 BRADY, EARL*4 Ml NW WINNETT, MT 
MQEOTOOS GERDRUM, RONALD * 3 Ml NE GRASS RANGE, MT 
MGEOT152 CENEX*15 MINE WINNETT MT 
MGEOTI58 BASSETT, EARL * 7.5 Ml NW TEIGEN MT. 
MQEOT059 HEDMAN, J. * 40 Ml NE LEWISTOWN MT. 
MGEOTISS HARRIS FLOYD * 11 Ml NW TBQEN MT 
HGE0T194 FOX, DENNIS • 7 Ml NW GRASSRANGE MT 
MGEOT239 LAURENCE HESS * 1 Ml N MOCCASIN MT 
MGEOT204 DELANEY. DOUGLAS*7 Ml NW (WILD HORSE UNIT) 
MGEOTOSO BROOKS WARM SPRING • 2.9 Ml NW BROOKS MT. 
MGEOT195 DELANEY, DOUGLAS* 11 Ml NWROYMT 
M a E O T I 9 4 MLLER RANCH * 14 Ml SE VALENTINE MT. 
MaEOT04S CARDINAL PET CO * 10 M E HILGER MT 
MGEOTISS BUSENBARK, MERUN*1 Ml S VALENTINE MT* 
MGEOT268 QUINN'S HOT SPRINQS * JIM AND DONNA BROWN 
MQEOTOOS QUINN'S HOT SPRINQS 
MGEOT197 YEAGER * 6 Ml EAST MOULTON, MT. 
HGEOT079 FINLEY, R.S.*1 Ml NW ST. IGNATIUS 
HGEOT205 SROKY, FRANK* 9 Ml EAST ROY, MT. 
MGEOT192 H0RYNA,JAMES*6MI EROYMT 
MGEOTIS I CORPS OF ENGINEERS SOUTH W E a AFTER PERFS 
MGEOTOSO BRYSON, HAROLD*1 Ml W MOIESE MT 
MGEOT070 YARQER, ROBERT * 13 Ml W CIRCLE MT 
MGEOT287 SAND COULEE WTR USERS BENCH WABV SANO COU 
MGEOT19S TAYLOR, JAMES * 8 Ml E CHRISTINA MT 
MGEOTSSS CHARLES ENTSMINGERTOWN OF NUMBER SEVEN 
MQEOT295 CUSTER, EVERETT* EDEN RT. GREAT F A a S , MT 
MaEOT297 TOWN OF TRACY 
MaEOT054 SLCGSVOLD, A K. * 17MSERITCHEYMT 
MQEOT211 QOVER * 2.5 Ml TRAVIS SCHOOL 
MQEOT200 VLLAQE INN •2 .5 Ml NE TRAVIS SCH OOL 
MQEOT209 STONE. GENE 
MQEOTOSZ WEBB R E S * 17.5 Ml SEQERALDINEMT. 
MQEOTSSS HOLLAND, JIM - GREEN SPRINQS 
MaEOT24S QREEN SPRINGS* HOLLAND RANCH 
MGEOTIB I TACKE. ROBERT* 2 Ml SW GREAT F A a S M T 
MQEOTIOS PAUL. MCHAEL<ROBINSON)*3.5M SW GREATFAaS 
MGEOTSIS BUTTECREEKSPRING*SQUAREBUTTE 
MaEOTS19 BUTTE CREEK SPRINQ- NORTH * SQUARE BUTTE 
MQEOTISS CHAMBB1LAIN, CURTIS * 2 Ml W UER SCHOOL 
MaEOTSZI M a T O N , LARUE* LOWER AQUIFER 
MBEOTa l4 USaS - M a T O N . LEON 
MaEOT29a SCHMIDT,aOYD * 3.9 Ml SE SQUARE BUTTE 
MaEOTISO USGS OBS W a L * .9 Ml S VAaEY SCHOOL 
M a E O T I t S B O a • .9 Ml S SUNSET MBHORIALCEMETARY 
UaEOTOTS WEBSTER, BONITA*BOX 443 RONAN MT 
HGEOTOSS DBIARS.TOM J . * 10 Ml W OF WINIFRED MT. 
MGEOT24a HOMESTEAD ACRES COUNTY WATER DISTRICT 
MaEOT2S0 HOMESTEAD ACRES COUNTY WATER DISTRICT 
MaEOT241 M C C O a U M , JIM * 10 Ml NW MATHISON RANCH 
MaEOT07S CARR,FRANK*BOX 496 HOT SPRINQS MT 
MaEOT047 • R ¥ F F a B R O S . * S M I S & 3 M I E H I Q H W O Q D 
UaEOTOS/ CHRISTIANSON, BOB*HOT SPRINGS MT. 
MQEOTOaa TOWN OF HOT SPRINGS* MAIN W B J . BY CHURCH 
MaEOT3«7 HOT SPRINGS CITY 
MaEOT2«8 LBSTNB) , LAURA • CENTRAL AVE,HOT SPRINQS 
MGEOtaS t SOUTH EAST OF CAMP AQUA 
UQEOTt i r t CORN HOLE* CAMAS HOT SPRINQS 
MGEOT0I7 CAMAS HOT SPRINGS 
MaEOTSaO HOT SPRINGS MONTANA 
UaEOTSSZ SYMES H O T a IN HOT SPRINGS 
UaEOT0«> SYMES HOT SPRINQS W B J . 
UQE0TOS1 HOT SPRING GEOTHERM W E a - UNNAMED 
MGEOTSSS KOBMJNa, D a B B I T • W B J . 136 
M a E O T S M OSTRANaER, DAVE * W B J . 96 

Type 
Tamp 

La t l tud* L o n t f t u d * (dog C) 

MBMQ-QWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
Sondaraggar atal. 1961 
Sondaraggar atal. 1961 
MBMG-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ/UURI 
Sonderegger etal. 1961 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMG-GWC 

W B J . 
W B J . 
W E a 
W E a 
W E a 
W E a 
W B J . 
W E a 
W E a 
w a x 
w a L 
W E a 
W E a 
W E a 
W E a 
WEa-FLOWING 
WBJ-
W E a 
w a L 
w a x 
SPRING 
W E a 
W B J . 
WBJ-
W E a 
WEa-FLOWING 
SPRING 
W E a 
W B J . 
W B J . 
W B J . 
W B J . 
W B J . 
W E a 
W B J . 
w a x 
w a x 
w a x 
W E a 
W B X 
W B X 
w a x 
w a x 
w a x 
SPRING 
SPRINQ 
w a x 
w a x 
SPRING 
SPRINQ 
w a x 
w a x 
w a x 

K I B R G ^ G W C — — W E E l r - -
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
M B M Q - a W C 
M B M a - a w c 
Sondaraggar a t d . 1981 
M B M a - a w c 
M B M a - a w c 
Mariner * l a l . 1976 
M B M a - a w c 
MBM<VUURI 
Sonikraggar atal. 1981 
MBMQ-GWC 
MBMGVUURI 
MBMa/UURI 

w a x 
W E a 
w a x 
w a x 
W E a 
w a x 
w a x 
w a x 
SPRING 
w a x 
w a x 
w a x 
w a x 
w a x 
SPRING 
SPRING 
SPRINQ 
W E a 
w a x 
w a x 
W E a 
w a x 

46.9330 
46.0597 
46.9877 
46.9866 
47.0008 
47.0022 
47.0275 
47.0347 
47.0491 
47.0525 
47.0561 
47.0575 
47.0638 
47.0768 
47.1233 
47.1416 
47.1577 
47.1711 
47.2056 
47.2105 
47.2191 
47.2333 
47.2486 
47.2616 
47.2991 
473300 
47.3300 
47.3333 
47.3350 
47.3402 
47.3933 
47.3611 
47.3730 
47.3630 
47.3972 
47.4009 
47.4038 
47.4061 
47.4133 
47.4211 
47.4308 
47.4355 
47.4411 
47.4460 
47.4513 
47.4513 
47.4605 
47.4610 
47.4650 
47.4650 
47.4886 
47.4891 
47.4763 
47.4697 
47.5144 
47.9230 
47.9441 
47.5650 
47.5802 
47.5808 
47.5822 
47.9827 
47.5883 
47.5952 
47.8083 
47.6063 
47.6075 
47.8147 
47.8147 
47.6155 
47.6155 
47.6163 
47.6183 
47.6189 
47.6170 
47.6171 

108.3825 
114.0S44 
108.4500 
107.9158 
108.3997 
108.3244 
100.3601 
108.6100 
108.7083 
114.2816 
109.9916 
108.3575 
108.7750 
108.0405 
108.6798 
108.9933 
108.7322 
108.9486 
109.9363 
108.7277 
100.4733 
108.7694 
108.1394 
109.1686 
108.4208 
114.7672 
114.7672 
109.1836 
114.1175 
108.7672 
108.6913 
114.3119 
114.2630 
105.6597 
110.1763 
100.1400 
110.1547 
111.2605 
111.1533 
105.1347 
111.9092 
111.9016 
114.6900 
110.3044 
114.8478 
114.8478 
111.3479 
111.3516 
110.2000 
110.2000 
1074780 
114.4033 
114.4091 
110.1991 " 
104.7790 
111.4833 
114.1983 
109.9929 
111.3077 
111.3079 
108.7163 
114.5063 
110.6002 
114.5302 
114.8744 
114.8736 
114.6713 
114.8855 
114.8698 
114.8883 
114.8477 
114.8763 
114.6763 
1U.SSS5 
114.6781 
114.8775 

15.0 
16.0 
18.0 
29.0 
15.5 
24.2 
46.0 
17.9 
21.6 
15.0 
15.0 
19.6 
15.9 
16.0 
17.0 
21.0 
19.2 
20.8 
19.0 
23.0 
20.0 
21.3 
19.5 
26.7 
27.0 
4 5 1 
43.3 
15.0 
19.0 
19.0 
16.4 
15.0 
15.5 
25.0 
15.0 
21.0 
16.0 
15.5 
16.0 
21.1 
17.5 
165 
25.0 
20.0 
23.7 
26.0 
15.0 
17.0 
18.8 
17.0 
16.0 
16.0 
16.5 

^ t « 
27.1 
16.0 
15.9 
17.0 
15.0 
15.0 
16.8 
21.5 
18.8 
22.5 
18.5 
21.0 
29.8 
51.S 
44.0 
4S.0 
43.0 
33.3 
36.0 
15.0 
26.5 
17.2 

C M o r i d * mg/1 Sulfata mg/l 

11.3 
9.5 

57.2 
16.4 
18.6 
16.0 
0.8 

26.5 
6.4 

2.1 
9.0 
9.6 

16.5 
1.7 
3.6 
2.2 
1.2 
2.7 

30.2 

12.8 
1825.0 

18.8 
63.4 

2.3 
3.0 
6.2 
3.5 
2.6 
4.3 

65.8 
37.0 

3.3 
12.3 
5.4 
4.0 

30.1 
6.9 

29.0 
18.3 
13.5 
2.5 
6.4 

12.0 
9.0 

129.0 
145.0 

14.1 
8.6 

10.6 
40.2 

2.9 
49.1 

1.7 
13.0 
14.7 
19.9 
16.9 
6.0 

17.9 
2.2 
3.1 
7.8 
9.9 

9.0 

11.0 
9.0 
3.8 

10.00 
14.00 

ita mg/l 

479.0 
13.9 

820.0 
337.0 
207.0 
409.0 

99.1 
552.0 

90.0 
16.0 
53.0 

203.0 
120.0 
331.0 
117.0 
123.0 
240.0 
186.0 
67.2 

141.0 

342.0 

60.0 
1.9 

26.6 
29.0 

450.0 

H u o r i d * mg/l 

0.9 
0.7 

10.0 
3.2 
1.4 
1.5 
0.4 
0.6 
0.6 
0.4 
0.3 
2.2 
1.4 
2.6 
0.5 
0.7 
2.4 
0.5 
0.3 
0.9 

2.9 
2.3 
6 1 
6.7 
2.3 
2.1 
0.5 

38.0 

30.0 
40.0 
81.2 

5.1 
3.8 

2.0 
- 0 . 1 

1.1 
0.5 
0.4 

1.0 
4.9 
2.3 
0.8 
2.1 
2.2 
2.3 
2.6 

2.1 
0.6 
3.4 

J J 
0.2 
0.6 
0.1 
0.8 
0.9 
1.0 
1.9 
0.3 

3.5 
1.8 
0.2 
5.2 
5.7 

5.6 
5.8 
2.3 
3.4 
5.4 

alance 

0.83 
-2 .54 

0.90 
-0 .02 
-0 .77 

0.37 
0.46 
0.46 

-0 .64 
-0 .62 

0.14 
0.31 

-0 .15 
0.56 

-0 .21 
-0 .17 
-1 .02 
-1 .07 
-0 .55 

0.30 

-0 .93 
0.57 
0.77 

-0 .63 
0.71 

1.05 
0.32 

-0 .05 
1.08 
0.30 

-0 .97 
-1 .06 

0.31 
- 0 6 2 

0.41 
049 
0.23 

-0.57 
-0.04 

0.91 
OSI 

-0 .66 
-0 .11 

-0 .55 
-0 .30 

-0 .41 
-1 ,07 

0.06 
_ 0 . « _ 
-13.71 
-1 .24 
-0 .15 

0.89 
-0 .03 
-0 .89 
-0 .65 

0.09 

0.56 
-0 .46 

0.76 
-0 .83 
-0 .59 

L a b p H 

8.23 
7.66 
6.41 
6.40 
6.27 
6.30 
7.51 
7.50 
7.96 
7.88 

. 7.89 
8.30 
8.72 
6.63 
6.20 
8.13 
8.19 
8.14 
7.76 
8.29 

6.41 
8.02 
8.52 
8 4 5 
870 
8.90 
8.29 
7.82 
9.12 
9.18 
6.17 
7.60 
6.38 
7.69 
9.01 
7.94 
7.46 
7.97 
7.64 
7.99 
8.16 
9.76 
9.01 
9.88 
9.20 
7.97 
7.87 

643 
7.34 
8.18 

_7.BS 
8.12 
7.90 
7.91 
7.51 
7.76 
6.35 
6.97 
7.96 

7.83 
8.74 
7.99 
9.46 
9.34 

SC mmoha 

1606.0 
010.5 

3276.0 
1512.0 
1134.0 
1650.0 
802.1 

1571.0 
592.3 
675.6 
443.9 

1125.0 
780.0 

1461.0 
643.0 
729.0 

1167.0 
615.5 
576.5 
662.0 

1373.0 
7939.0 
1017.0 
2567.0 

206.1 

1910.0 
910.6 

1274.0 
1986.0 
1101.0 
050.9 

18160 
780.2 

2032.0 
506.3 
808.0 
623S 

2770.0 
1557.0 
1295.0 
238.2 
462.7 
195.0 

17750 
1926.0 

3833.0 
399.2 
367.4 
910.0 

1656.0 
3182.0 

288.4 
1483.0 
813.0 
777.0 

330.2 

622.3 
245.6 
253.6 
383.9 
381.8 

TDS mg/l 

1078.47 
707.63 

2096.04 
999.94 
727.66 

1128.08 
399.09 

1138.23 
369.71 
439.76 
298.92 
715.94 
503.06 
953.62 
400.64 
432.21 
747.06 
434.62 
330.32 
532.09 

877.76 
4429.66 

577.63 
1606.34 

165.66 
224.00 
985.70 
293.17 
826.12 

1036.96 
648.19 
993.38 

1280.09 
453.97 

1349.99 
393.48 
997.40 
407.36 

2402.46 
1048.74 
798.12 
181.70 
265.19 
206.36 
260.00 

1260.10 
1375.49 

2567.91 
259.61 
215.96 
524.17 

1284.72 
2382.20 

173.21 
1045.40 
505.57 
501.93 
962.79 
195.26 

374.62 
156.07 
17215 
286.56 
270.89 

HCOS mgi 

402.00 
691.00 
628.00 
909.00 
429.00 
411.00 
260.60 
411.00 
267.00 
450.00 
21500 
444.00 
334.00 
426.00 
251.00 
289.00 
429.00 
188.00 
276.00 
300.00 

374.00 
1630.00 
487.00 

1639.00 
51.20 

359.00 
322.30 
381.00 
398.00 
574.00 
553.80 
410.40 
444.00 
389.00 
246.90 
259.00 
236.20 

1014.00 
974.00 
660.00 

3.20 
197.00 

346.00 
365.00 

640.00 
244.90 
191.80 
385.00 
232.00 
691.00 
166.30 
390.40 
250.00 
223.00 
607.00 
198.90 

386.90 
127.60 
149.30 
84.60 

109.30 

-0.01 

-0.67 
0.04 

-0.07 

9.66 
9.80 
T.oe 
8.23 
6.05 

341.3 
266.0 
312.0 

3S9.00 

297.16 
387.00 
220.43 
275.02 
290.91 

Nota: A nagalve eanc*n»aiion vHua inaemS' I6iiiiiiniui uiuiiiaia 



Selected Chemistry 

ID a t e nama 

MQEOT077 VERNER, ROSE*3.75 Ml W PABLO MT 
MGEOTOSS IRRIQATION EQUIPMENT SALES*HOT SPRINQS 
MGEOT220 JACOBSEN, R * HOT SPRINGS MT 
MGEOTI7S KOPP, ARVID * HOT SPRINGS, MT 
MGEOT042 SUN RIVER SPRINGS 
MGEOT287 MBMQ GEOTHERMAL TEST W E a #1*CAMPAQUA AREA 
MGEOT228 KOPP, ARVID • .25 M I S CAMPAQUAMT 
MGEOT221 KEMP * .5 Ml SECAMPAQUA MT 
MGEOTZSS JACKOLA AP.100 FT E OF CAMP AQUA BATH SPA 
MaEOT027 CAMP AOUA AREA TEST W B X 
MaE0T26Z M B M G Q E 0 . T E S T W a L # 1 * CAMP AQUA AREA 
MGEOT202 OLSEN, EDWIN * 6.4 Ml NE WINIFRED MT 
MGEOTZS1 SMB-SER, JAMES A ' P O W E R MT 
MGEOT225 KBHP * 0.3 Ml E CAMPAQUA MT 
MGEOT227 KEMP • .29 MIN CAMPAQUAMT 
MGEOT224 KEMP RR W E a (RUNAWAY) * .9 Ml N CAMPAQUA 
MGEOTtTS KEMP, ANNA * HOT SPRINGS, MT • 
MGEOTOSI KEMP, ANNA* 9 Ml N HOT SPRINQS, MT 
MGEOTI74 HUGHES, RAY* HOT SPRINQS, MT 
MGEOT219 BAXTER,C* 1.9 MIN CAMPAQUAMT 
MGEOT175 BAXTER, CHARLES* HOT SPRINGS, MT 
MGEOT22S LUCKY HOWSER RANCH * 3 Ml SELONEPINE MT 
MQEOTI49 MATOVICH,JOHN * 23 Ml SW SUN PRARIE MT 
MQEOT22Z GAIL PATTON RANCH • 1 Ml SW LONEPINE MT 
MQEOT075 LON EPINE OBSERVATION W B X 
MGEOT110 STREnr. GEORGE * 4MI E - IMI S FT BENTON MT. 
MGEOT243 WHITMAYER ASSOC * 4.5MI SE SUN PRAIRIE SCH 
MQEOTIOO CLARK, BRAD* 25 Ml EFT. BENTON MT. 
MQEOTI 14 LANDUSKY PLUNGE SPRINQS 
MQEOT07Z LANDUSKY, 1*6.5 Ml SHAYS, MONTANA 
MGEOT046 BLACKCOULEE * E OF TEST AREA 
MGEOTSIS ALZHBMER, PAUL* SW OF BRADY. MT 
MGEOTS12 REVERE, LEE 
MGEOT049 UTTLEWARM SPRINGS^O MlSELODQEPOLE 
MGEOTS24 LODQEPOLE WARM SPRINQS 
MGEOT04S BIG WARM SPRINGS^6.4 MINE ZORTMAN MT 
MGEOTOSI BIG WARM SPRINGS^6.4 Ml NE ZORTMAN MT 
MGEOT092 KIRKALOIE, BRUCEV Ml SW LODQEPOLE MT 
MGEOT0S7 LARGEOAPACITY W E a ^ 4 Ml SWWOLF POINT, MT 
MGEOT024 CITY OF WOLF POINT • W B X IN WOLF POINT 
MaEOT023 SHERMAN H O T a OF WOLF POINT 
MGEOTOSS USGS TEST W B X • 1 MLE SOUTH POPLAR, MT 
MGEOT0Z9 FOSS ELMER • ^ S Ml SEBROCTON 
MGEOTS17 LANDTECH WATER DISPOSAL SERVCE 
MGEOTSIS THORNESS, RICK • 4 MILES NW OF BAINViaE 
MQEOTIOS CLAWITER. MLT • 4MI N -4MI E BIG SANDY MT. 
MQEOTSOS SIMS SPRING 
MGEOT140 TEXACO INC * 1.7 Ml NWCENTRAL SCHOOL 
MQEOTZS2 MATOVAICH,MARTIN*17 M I E MALTA NEAR SACO 
M G E O T I I l aEEPING BUF REC AREA* 4MI NNW ASHFIELD 
MaEOT14S SHRLE, WALTER * 3 Ml S FRESNO DAM. 
MQEOTIOS PIMLEY, D 0 N * 4 M I N W J 0 P U N M T . 
M B g Q T l l H OADY. a W I N * 7 S M I N W J 0 P U N M T . 
MGEOTSOg FRANCIS.CLARA 
MGEOTIOT WELSH, ORV iaE * 13 Ml N -3MI E HINGHAM MT. 
MGEOTSIO BIWARDS, MARVIN/MIKE DUSTB1H0FF 
MGEOTOSO BIQ WEST OIL CO * 2 Ml NE MTN VIEW SCHOOL 
MaEOT104 RYQH, K e 4 * 2 2 M I N - 5 M I W J 0 P U N M T . 
MGEOT142 BRADBURY, ALFRED* 11 M I E VI/ILD HORSE MT 
MGEOT144 NAQEHUS, ORV iaE * 3 Ml N SIMPSON MT. 

Tamp 
Rafaranca 

MBMG-GWC 
MEMG-GWC 
MBMG-GWC 
MBMQ-QWC 
Sonderegger atal . 1961 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
Sonderegger atal. 1981 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMG-GWC 
Sondaraggar atal. 1981 
Sonderegger et.al. 1981 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
Sonderegger etal. 1981 
Sonderegger etal. 1981 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-GWC 
Sonderegger etal. 1081 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QWC 

M B M Q - G W C ~ 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-GWC 

Type 

wax 
wax 
wax 
W E a 
SPRING 

wax 
wax 
wax 
wax 
w a x - F L O W I N G 

wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
W E a 
W E a 

wax 
wax 
W E a 
W B X 
SPRING 
SPRINQ 
SPRINQ 
W B X 

wax 
SPRING 
SPRING 
SPRING 
SPRING 
SPRING 

wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
SPRINQ 
waL 
wax 
W E a 

wax 
wax 
wax 
w a x — — 
wax 
wax 
wax 
wax 
W B X 
wax 

LaStud* Lo 

47.6160 
47.8297 
47.8302 
47.8311 
47.6325 
47.6347 
47.6361 
47.6372 
47.6411 
47.6422 
47.6422 
47.6425 
47.6427 
47.6433 
47.6438 
47.6452 
47.6472 
47.6516 
47.6538 
47.6619 
47.6700 
47.6736 
47.6630 
47.6860 
47.7141 
47.8030 
47.8194 
47.8297 
47.8432 
47.8763 
47.9060 
47.9097 
47.9261 
47.9691 
47.9936 
47.9955 
47.9956 
47.9963 
48.0313 
48.0847 
48.0938 
48.0950 
48.1118 
46.1483 
48.2013 
48.2313 
48.3329 
48.4819 
48.4847 
48.4652 
48.9963 
48.9994 
48.6747 

48.7409 
48.7894 
48.8397 
46.6763 
46.9130 
48.11686 

n t f t u d * ( d * g C ) 

114.2106 
114.6238 
114.9990 
114.9613 
112.6542 
114.5619 
114.5750 
114.5811 
114.5700 
114.5713 
114.5713 
100.3113 
111.5830 
114.5838 
114.5741 
114.5668 
114.5761 
114.5836 
114.5813 
114.5638 

• 114.5680 
114.60Z7 
106.0702 
114.6538 
114.6477 
110.5760 
107.6294 
110.1706 
108.5967 
108.6972 
110.8986 
111.9400 
111.9933 
106.3963 
108.4443 
108.4468 
108.4908 
108.4491 
105.7422 
105.6433 
105.6363 
105.2050 
104.7975 
104.1969 
104.2452 
1 lO.OZSS 
105.4552 
109.2083 
107.5275 
107.5327 
109.9288 
110.8168 
110.7955 

104.455Z— 
110.3447 
112.4555 
112.0869 
110.8813 
110.1058 
110.2102 

17.9 
19.5 
19.0 
15.2 
30.4 
42.7 
32.6 
28.6 
51.0 
50.0 
43.7 
22.0 
16.0 
30.6 
38.9 
32.5 
34.4 
24.0 
25.8 
20.3 
22.8 
23.8 
16.0 
16.8 
165 
15.0 
15.6 
2O.0 
24.0 
20.3 
28.8 
25.0 
25.0 
26.1 
30.0 
30.6 
26.0 
24.5 
51.0 
18.3 
17.2 
13.9 
16.1 
17.9 
15.0 
16.0 
15.0 
35.9 
42.0 
41.3 
17.9 
19.0 
29.0 

16.0 
25.0 
48.0 
21.0 
15.5 
15.5 

C M o r i d * mg/ l 

7.5 
25.3 
27.0 

2.4 

34.8 
16.0 
34.6 
34.0 
33.0 
39.3 

2850.0 
765.0 

35.5 
31.3 
30.9 
23.1 
26.3 
10.9 
19.0 
2.2 
7.6 

56.8 
2.1 
6.3 

04.0 
920.0 
146.0 

10.0 
13.7 

276.0 
25.2 
12.4 
99.0 
57.0 
57.0 
36.0 
50.0 

1850.0 
2050.0 

9.2 
116.0 
242.0 

9.5 
156.0 

4.2 
307.0 
183.0 
195.5 
182.8 
184.0 

16.0 

— SS.8 — 
47.0 
44.0 

8.0 
14.5 

Sldtat* mg/ l 

17.8 
0.3 
1.4 

14.0 

21.5 
1.5 
0.6 
0.6 
4.0 
0.7 
2.0 

13.8 
0.6 
1.3 
0.6 
2.1 
1.2 
1.6 
2.1 
6.9 
5.6 

521.0 
12.0 
12.2 

1164.0 
102.0 

1174.0 
820.0 
871.0 

6230.0 
646.0 

61.2 
1144.0 
1060.0 
1062.0 
850.0 
803.0 
522.0 

1.9 
5.6 

281.0 
5.8 

- 0 . 2 
640.0 
617.0 

34.6 
5.6 

2120.0 
2147.0 

665.0 
2666.0 
106O.O 
HOO.O 
1697.0 
1010.0 

190.0 
0.1 

623.0 
312.0 

Fluor ide mg/l 

0.4 
0.6 
4.3 
9.4 

3.1 
7.6 
4.2 
9.0 
3.9 
4.3 
2.0 
1.5 
4.5 
7.6 
5.0 
4.6 
6.1 
4.4 
4.8 
3.2 
3.4 
3.7 
1.2 
0.9 
3.0 
2.7 
1.2 
1.8 
1.4 
0.4 
0.6 
0.5 
1.4 
1.1 
1.1 
0.9 
0.7 

1.0 
1.0 
0.5 
4.8 
5.2 
0.9 
1.9 
0.1 
8.5 
1.9 
2.9 
1.8 
0.4 
0.1 
0.9^ 
0.4 
0.3 

0.0 
2.3 
2.6 

Std dev ba lanc* 

-0 .54 
-0 .78 
-0 .67 
-0 .29 

0.62 
-0 .96 

0.99 
0.53 

2.03 
-2 .46 

0.37 
0.38 

-0 .38 
0.92 

-0.S7 
0.49 

-0 .21 
-0 .89 
-0 .94 
-0 .99 

0.90 
-0 .69 
- 0 .29 

0.29 
-3 .19 
-0 .99 

-0 .07 
1.20 
0.42 
0.60 
0.93 

0.91 
-0 .90 

0.66 
9.22 

-0 .29 
-0 .10 

0.87 
-1 .80 
-0 .29 
-0 .23 
-1 .33 

0.04 
-0 .76 

0.93 
0.79 

-0 .98 
-0 .10 

0.99 
- O . T S ^ 

0.89 
0.87 

27.89 
0.77 
1.67 
0.07 

L a b p H 

6.06 
7.51 
6.06 
8.12 
7.20 
6.32 
6.71 
7.89 
693 
6.40 
6.21 
6.09 
7.63 
8.28 
638 
6.40 
6.63 
616 
9.16 
848 
9.49 
7.90 
6.90 
7.69 
7.93 
7.36 
6.90 
6.49 
8 1 0 
7.66 
8.24 
7.78 
7.85 
8.06 
6.10 
6.06 
7.96 
7.14 
7.80 
7.80 
8.30 
7.80 
8.50 
8.38 
7.82 
8.38 
7.65 
629 
6.39 
7.36 
6.37 
8.02 
7.99 
7.85 
8.09 
6.24 

672 
615 
6.38 

SC mmoha 

726.8 
471.B 
992.9 
404.6 

663.9 
472.4 
696.7 
651.2 

655.6 
9117.0 
3596.0 

666.4 
593.7 
635.6 
633.6 
617.2 
470.6 
537.0 
442.3 
446.7 

2496.0 
289.7 
396.8 

2862.0 
4649.0 
3737.0 

1724.0 
14300.0 

167S.0 
744.8 

2082.0 

1980.0 
1430.0 
1800.0 
1960.0 
6510.0 
7060.0 
1350.0 
1950.0 
2426.0 
2026.0 
3076.0 

465.6 
3238.0 
4048.0 
3915.0 
3738.0 
6323.0 
5936.0 
3288.0 
4544.0 
3044.0 

1484.0 
2706.0 
1650.0 

TDS mg/l 

436.13 
263.29 
375.46 
244.61 
890.00 
405.72 
304.15 
403.19 
413.14 
420.00 
390.02 

5329.16 
1961.91 
419.64 
394.41 
364.72 
395.26 
381.06 
338.76 
345.30 
273.01 
276.24 

1637.93 
174.60 
240.03 

2252.64 
2848.37 
2608.24 

980.00 
1366.89 

13093.00 
1219.10 
439.94 

1754.56 
1630.00 
1626.32 
1096.15 
1433.67 
1234.47 
3552.21 
3882.29 

871.69 
1114.67 
1429.18 
1445.27 
2011.28 

280.28 
191859 
3333.97 
3419.37 
2500.21 
4782.08 
4245.74 
280a.OO 
3249.73 
2077.47 

483.06 
913.88 

1845.46 
1099.12 

HCOS mg/l 

472.30 
264.50 
324.00 
221.00 

321.00 
237.00 
346.00 
327.00 

343.00 
608.00 
807.00 
394.00 
314.00 
326.00 
326.00 
331.80 
280.00 
287.00 
168.00 
299.00 
849.00 
164.00 
239.90 
620.00 
889.00 
702.00 

170.90 
461.00 
S2S.00 
402.00 
101.00 

61.00 
193.00 
146.00 
627.00 
944.00 
462.00 
941.00 
684.00 

1121.00 
998.00 
912.00 
283.00 

1991.00 
112.90 
191.00 

1009.00 
988.00 

BS1.00 
^ i e j R T 

596.00 
4Z7.00 
941.00 
730.00 
852.00 

Note: A negatv* eondanValon <raJu*lnelc*<aa A * S l U M n I IMI M UIII I I U i | M 
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ID Site nama Alkali idty 

MGEOT209 TARGHEE SULPHUR SPRING*6MI W W YBXOWSTONE 
MGEOTIZT LOWER EAST SPRINQ-STAUDENMEYER RANCH 
MGEOTIZS LOWER WEST SPRINQS-STAUDENMEYER RANCH 
MGEOT1Z4 UPPER WEST SPRINQ-STAUDENMEYER RANCH 
MQEOT177 UPPER WEST SPRINQ-STAUDENMEYER RANCH 
MGEOTIZS UPPERMOST SPRINQ-STAUDENMEYER RANCH 
MGEOTIZS UPPER-EAST SPRINQ-STAUDENMEYER RANCH 
M Q E O T I 2 I ANDERSONS PASTURE SPRINQ #1 
MGEOT12Z ANDERSONS PASTURE SPRING #2 
MQEOTS10 USFS' BAKERS HOLE* SMI N WEST YBXOWSTONE 
MQEOTI IS SLOAN COW CAMP SPRING 219 
MGEOTIZO WEST FOR K SWIMMING HOLE 
MGEOT118 CURLEW CREEKWARM SPRINQ 
MQEOT119 W A a CANYON WARM SPRING 
MaEOT22S WOLF CREEK HOT SPRING 
M a E O T i 2 a L o w a x H I L O R E T H S P R I N Q * I 9 M I S W D iaON 
MQEOTOIS BEAR CREEK SPRINQS 
M G E O T I S Z VIQLANTEWARM SPRING 
MaEOT041 LA DUKE HOT SPRINGS 299 
MaEOT012 BROWNS SPRINGS 
MGEOTOIO PUaER HOT SPRINGS 911 
MGEOTOIO TRUDAU SPRINGS 429 
MaEOT040 CHICO HOT SPRINGS 172 
MaEOTOSZ GROUNDWATER^4.7MINEFTSMITHMT 
MGEOT074 BROWN CATTLE CO^ 3.1 Ml N. BIRNEY MT 
MGEOTZ76 JARDINE HOT SPRINGS 0.29 Ml E OF JACKSON 
MGEOT289 MBM(3GEOTHERMALTEST^TH6XTONTX-12 
MGEOT028 JACKSON HOT SPRINQS 814 
MGEOTZOS PRIVATE GEOTHERMALTEST^ENNIS HOT SPRINQS^ 
MQEOT277 LAPHAM DOMESTC W B X 1 Ml NW JACKSON, MT. 
MQEOTI 17 ENNIS HOT SPRINGS 
MGEOTOSS BROWN CATTLE CO • 9.5MI SW BRN EY DAY SCH. 
MQEOTDSI BEAVS1HEAD ROCK SPRINGS 
MQEOTISS APEX WARM SPRING 
MaEOTS23 aXHORN HOT SPRINGS 85 
MaEOT292 MARTIN, KIETH 
MaEOTS28 NEW eiLTMORE HOT SPRINGS 232 
MaEOTSOS NEWMAN, JOHN • JOUET, MT 
MaEOT006 ANDERSON'S SPRING 68 
MGEOT280 ANDERSON SPRINQ 
MQEOT04S NORRIS HOT SPRINGS 383 
MQEOTOIS POTOSI HOT SPRINQS 67 
MaEOT187 GROSS, PETE • 4 Ml S PONY MT 
MQEOTSI I MCFERRAN, EUaENE • BILUNQS, MT 
MGEOTITS CARTER'S BRIDGE • 4 Ml SE UVINQSTON MT. 
MGEOTOI I AVON WARM SPRING 
MaEOT284 BOZEMAN HOT SPRINQS • OWNER - CHARLES PAGE 
MGEOTZSS BOZEMAN HOT SPRINGS • OLD W a L 
MGEOTZaa BOZEMAN HOT SPRINGS • OWNER - CHARLES PAGE 
MGEOTZeS BOZEMAN HOT SPRINGS • ORIGINAL SPRINO 
MGEOTSSS BOZEMAN HOT SPRINGS 113 
MQEOTZSS RANCA •MCLEOD 
MBEOTZSa SCOTT FEED LOT 
MGEOTSSO SCOTT FEED LOT 
MaEOTZSO BLUEJOINTCREEKHOT SPRING 67 
MaEOTOOZ BRIDGB4 CANYON WARM SPRING 209 
MaEOT334 LOVE.MaVIN'THREE FORKS, MT 
MaB>T0SS GROUNDWATBf5.3 Ml W HARDIN MT 
MGEOTSSZ SHPTON, HAROLD •THREEFORKS MT 
MaEOTZSS HERMAN, T.E • ROCKY RANCH 7.4 M W HARDIN 
MQEOT344 GAaOGLY HOT SPRINO 69 
HQEOT24S LOST TRAIL • WARM AND HOT SPRINQS 
MGEOTOSS CAINMIKE^6 .8MISV0LaBtQ 
UaEOTDIS HUNTERS HOT SPRINGS ZZ7 
MGEOTSZS JOflGSHSON, JACK • THREE FORKS MT 
MaB>TS4a HBIOWA HOT SPRINQS 310 
MQEOTSSS W E S T M O R a A N D ^ 9.1 M W SARPY SCHOOL 
MGEOTOSS USCOM R A N C H ' 5 . 5 Ml NW OF N STACY SCHOOL 
M O B r r a s l T INDB1 .L MARIE 'THREE FOR KSMT 
MaEOT3Z7 WILCOX, RALPHS THREE FORKS MT 
M a S l T S S S RICHARDSON, DBRDRE • THREE FOR KS 
MQEOTS47 MEDKINEHOT SPRINGS 126 
MGBITOSZ WESTERN BUERaY^Z MIN COLSTRIP MT. 
MaEOTOZO PIPESTONE HOT SPRINas 108 
MaEOTOaZ FRED WETSTEON SPRINO D E V a O P 
MaEOTSSO HART, FRANK •THREEFORKS, MT 

Calcium mg/I 

72.9 
68.0 
68.0 
87.0 
87.3 
67.5 
89.0 
88.5 
71.0 
11.2 
0.9 

10.0 
12.5 
6.6 
6.0 

66.0 

64.5 
320.0 

96.0 
76.0 
39.0 

0.3 
1.9 

10.3 
5.2 

10.0 

Magnaaium mg/l 

27.5 
24.8 
24.0 
24.0 
25.0 
24.5 
25.2 
24.0 
24.0 

6.0 
0.1 

20.0 
1.3 
1.7 
1.4 

27.5 

27.0 
96.0 

19.0 
30.0 

6.8 
0.4 
0.4 
3.0 
0.2 
3.7 

S o l i u m mg/ l 

7.1 
27.8 
29.0 
27.9 
26.9 
29.8 
26.1 
27.7 
26.9 
48.0 
68.0 

4.6 
33.0 

260.0 
104.0 
28.3 

6.7 
230.0 

330.0 
70.0 
39.0 

188.0 
290.0 
228.0 
331.0 
24O.0 

Potaaaium mg/1 

4.9 
7.4 
7.7 
7.2 
6.9 
6.6 
7.4 
7.3 
7.3 
7.0 
1.1 
1.9 
1.2 
6.0 
1.6 
4.9 

3.1 
23.0 

24.0 
11.1 
6.8 
0.9 
1.3 
6.9 

19.2 
10.0 

Iron mg/ l Silica (S i02) mg/ l 

2.2 

62.0 
1.0 

94.5 
290.0 

20.1 
47.0 
73.6 
19.0 
10.0 
13.2 
0.9 

129.0 

2.3 
1.3 
2.7 
5.1 
7.0 

454.0 
1.2 

- - r s r -
2.6 

54.6 
62.1 

665.0 
59.0 

669.0 
3.0 
3.0 
3.5 
0.9 

51.0 
300.0 

2.8 
48.5 

96.5 
1.9 

213.0 
2.6 
4.5 

0.2 
3.4 

0.1 

18.2 
0.1 

33.4 
73.0 
12.0 
23.0 
22.3 

3.2 
0.1 
0.1 
0.3 

35.4 

0.1 
-OO 
- 0 . 0 

0.8 
2.4 

79.1 
0.2 

0.1 
22.7 
13.8 

136.0 
28.4 

143.0 

- 0 . 1 
0.8 
0.1 

13.0 
44.S 

0.9 
13.0 

14.7 
0.1 

25.0 
0.1 

314.0 
192.0 

23.4 
46.0 

1.7 
160.0 

1520.0 
2.0 
1.4 

100.0 
01.0 
04.6 

471.0 
7.3 

115.0 
144.0 
136.0 
135.0 
130.0 

13.4 
512.0 
559iO 

38.0 
4.0 

23.4 
14.0 
27.0 
14.8 
43.0 
42.8 

374.0 
SS.0 

150.0 
4S.3 

291.0 
74.6 

64.8 
80.0 

131.0 
98.0 
95.8 

14.0 
9.0 

65.6 
1.9 
2.3 

0.01 
-0 .01 
-0 .01 

0.02 
0.02 
0.01 

-0.01 
-0.01 

0.01 
0.01 
0.17 

-0 .01 
1.11 
0.08 

-0 .01 
-0 .01 

0.23 
0.04 
0.02 
0.22 

0.01 
0.83 

0.09 

-0 .01 

-0.00 

-0.00 

-0.00 

0.01 
0.15 

-0 .01 

0.01 
0.00 

-0.00 
0.03 

0.70 
0.22 

0.00 
1.50 

-0.00 
0.32 

0.01 
0.22 

0.23 
0.05 

-0 .00 

-0.00 

Z.29 

-0.01 

14.4 
23.3 
21.4 
20.8 
20.8 
20.1 
22.7 
21.4 
21.0 
79.9 
50.9 
13.7 
19.7 
41.7 
50.7 
17.5 

15.5 
49.0 

33.0 
19.0 
34.0 
10.0 
10.1 
49.3 

107.0 
52.0 

108.0 
16.2 

9.7 

19.6 
55.0 
10.7 
46.0 

7.6 
12.2 
11.9 
78.0 
48.0 
47.7 

9.1 
19.4 

71.2 
70.3 
70.2 
69.3 
97.0 
30.6 
19.4 

J O J l 
94.0 

8.2 
32.1 
18.0 
90.7 
17.2 
43.7 
43.7 
7.1 

69.0 

37.0 
21.0 

7.7 
49.9 

90.2 
60.0 
98.6 
88.0 
99.9 

AraaMc ug/1 

15.10 

Boron ug/1 U l N u m ugX HZa 

60.00 30.00 

93.20 
22.40 

22.70 
37.00 

116.00 
130.00 
76.00 

120.00 
180.00 

100.00 
80.00 

-20.00 
880.00 
800.00 
620.00 

60.00 
900.00 

1.10 

9.00 
9.40 
9.00 
9.00 

-

26.00 

45.00 

0.60 
0.60 

100.00 

30.00 

110.00 

260.00 
280.00 
290.00 
280.00 
200.00 

1890.00 
2290.00 

220.00 
140.00 
190.00 
420.00 

90.00 
50.00 

900.00 
281.00 

730.00 
0.10 

290.00 
230.00 

220.00 
230.00 

98.00 

30.00 

36.00 
38.00 
36.00 
37.00 

110.00 
85.00 
74.00 

130.00 
280.00 

309.00 

180.00 

190.00 

600.00 

0.9 

1.1 

0.6 

2.3 

Note: A n a g a t v a m n c e n t e f o n v t l u e n a i i l J W I I h l M K n n l i m i l l U I U l W I i n n i 
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ID Site name Alkalinity C d d u m mg/l Magnaaium mg/l S o d u m m g / I Potaaaium mg/l Iron mg/1 Sllica (SIOZ) mg/1 /AraaMc ug/I Boron ugTI U t N u m ugA HZa 

MGEOT063 ANADARKOPROD^SMIEFOSTm MT 87.0 29.0 9160.0 16.9 0.06 12.3 
MGEOTOSS SPRINQ • 29 M NE OF FOSTER MT 40.0 40.6 28.6 1.4 -0 .01 1.6 
MGEOTIZS COWAN SPRING^OMI NWTHREE FORKSMT 14.3 6.8 41.6 3.6 0.12 3.0 -10.00 
MGEOT17S WOLF CREEK HOT SPRING 0.0 -0 .01 6.00 70.00 
MGEOT343 WILUAMSBURG SPRINQ 19.9 9.3 8.1 2.3 0.09 9.7 1.89 350.00 12.00 
MGEOTOSO OIL W B X (TENSLEEP FORMATION) 
MGEOT341 MONTANA RESOURCES MONirORINQ w a x C 86.3 17.1 24.5 10.0 9.61 51.6 2.00 -100.00 13.00 
MGEOT342 MONTANA RESOURCES MONITORING w a x D2 139.0 47.4 37.8 16.4 19.70 56.6 10.00 -100.00 33.00 
MGEOTOSS HOWARD SPRING • 25 M SE OF BIGHORN MT 56.0 238.0 420.0 6.3 0.02 9.9 
MGEOT246 WENDT, FRED * .75 Ml S QREQSON (FAIRMONT) 20.7 1.0 29.1 2.6 0.22 43.1 3.30 70.00 39.00 
MGEOIZOa MBMG RESEARCH w a x •FAIRMONT HOT SPRINQS 9.5 0.2 163.0 3.3 -0 .00 3.8 240.00 600.00 
MGEOTISS NELSON, HARVEY • 5 MIS BROADVIEW MT 4.7 1.4 1004.0 1.7 0.02 9.0 930.00 110.00 
MGEOTOSI BR/U3BROOK * 10 M S BROADVIEW MT 446.0 117.0 352.0 49.8 0.04 17.6 40.00 960.00 
MGEOTZ79 FAIRMONT HOT SPRINQS, ANACONDA 4.0 0.3 165.0 4.4 0.01 60.6 8.60 340.00 650.00 
MGEOT247 SPANQLER, H A Z a ^ 2 Ml E -NE GREGSON MT 33.2 9.9 36.9 7.3 0.02 56.6 60.00 28.00 
MGEOT214 HUNSAKER SPRING 71.2 16.8 22.3 11.4 0.38 23.3 3.40 100.00 10.00 
MQEOTIOO MONT. HIGHWAY DEFT*.75 Ml SEWACOMT. 14.2 5.0 914.0 2.4 0.02 7.1 110.00 
MGEOTZIS PLUNKETLAKEWARM SPRINQS 36.5 23.5 22.4 2.4 15.5 1.70 110.00 32.00 
MGEOTZ37 SPRINGS FROM JOINTS IN MISS CYN^SWPLUNKET 48.0 23.0 22.7 2.7 -0 .01 14.1 1.40 120.00 20.00 
MGEOTIS I MONTANA DEPT HIGHWAYS • 2.5 Ml NE WACO MT 16.8 11.1 477.0 1.7 0.01 7.5 60.00 
MGEOT218 HUNSAKER, MAURICE 21.6 12.5 44.4 2.5 0.02 20.9 160.00 25.00 
MGEOTISS ANACONDARED TRAVETINE MOUND-GEYSER 470.0 67.0 147.0 10.6 1.21 22.7 
MGEOTS25 SLEEPINQ CHILD HOT SPRINGS 162 6.2 0.2 110.0 2.6 60.0 0.30 1.0 
MGEOT238 BRUCE, N • IRRIGATION W B X WITH BOOSTER 53.8 16.5 55.7 4.7 - 0 .01 48.4 600 180.00 20.00 
MGEOTZIS TOSTON WARM SPRING 48.7 20.2 13.6 3.6 - 0 .01 19.8 120.00 47.00 
MGEOT294 TOSTON WARM SPRINQ 48.6 18.6 16.1 2.5 -0 .00 18.4 4.10 70.00 39.00 
MGEOT217 BRUCE, NORMAN 279.0 3.0 129.0 5.5 0.03 31.9 1.30 380.00 70.00 
MGEOTZIS KJMPTON SPRINQ 29.8 7.2 9.3 0.6 0.01 17.1 0.00 -20.00 500 
MGEOT134 WARNER WARM SPRINQ 29.8 6.6 9.4 0.9 -0 .01 16.0 
MGEOT172 S T E a E , WILLIAM • 12.5 Ml SE PINEVIEW MT. 19.0 4.6 1074.0 3.6 0.02 7.0 70.00 
MGEOTZ64 MBMGTEST WaL^WARM SPRINQS STATE HOSPITAL 198.0 23.1 124.0 24.4 21.40 28.4 0.30 110.00 37O00 
MGEOT009 WARM SPRINQS 258 220.0 22.0 120.0 26.0 56.0 0.10 0.7 
MGEOTZSS WARM SPRINQS STATE HOSPITAL 216.0 24.5 114.0 31.5 10.60 37.7 430.00 
MGEOTZ31 WARM SPRINQS STATE HOSPrrAL 218.0 24.5 128.0 32.9 0.36 33.6 14.90 170.00 450.00 
MGEOT351 BOULDER HOT SPRINQS - LOWER SPRING 158 3.2 - 0 . 0 111.4 6.1 0.31 90.0 0.49 0.22 
MGEOTSSO BOULDER HOT SPRINQS - MIDDLE SPRING 153 2.0 0.3 116.2 4.1 0.08 98.5 0.46 0.23 
MGEOT349 BOULDER HOT SPRINQS - UPPER SPRINQ 161 Z.7 0.4 12Z.0 3.6 - 0 .01 93.2 0.74 0.57 0.23 
MGEOTZ3Z WARM SPRINQS STATE HOSPITAL * SPRING 225.6 23.1 121.4 23.6 0.06 55.6 23.00 110.00 400.00 
MGEOTI65 M - B NO. 12 • 5 MINE HAMILTON MT 66.2 11.6 20.7 4.4 0.03 59.3 10.00 
MGEOT171 QRIERSON, J.B.^2.5MINE RANCHERSCEMETARY. 4.3 OS 956.0 2.6 0.08 12.4 140.00 
MQEOTt30 PRISON RANCH SPRINQ SITE NO. 4 3.9 0.1 45.8 0.5 - 0 . 0 1 45.6 70.00 
MGEOT1I3 DEB) LODGE PRISON RANCH w a x 66 3.9 0.1 46.0 0.5 45.6 
MGEOTD44 BEDFORD SPRINQS 155 57.0 22.0 
MGEOT101 QRIERSON, J.B. * 23 Ml NW HYSHAM MT 21.6 11.0 1050.0 4.1 0.05 8.0 140.00 70.00 
MGEOTZ74 MBMGRESEARCH W B X •WEED CREEK- IA 2.0 1.3 674.0 1.9 0.03 7.9 93.00 
MGEOT275 MBMGRESEARCH w a x •WEED CREEK- IB 2.4 0.7 700.0 1.6 0.03 0.8 60.00 
MGEOTZSS HANSER, BILLYS Ml SW TWO DOT MT 1.1 0.2 290.0 0.0 0.01 12.9 280.00 98.00 
MGEOTZSS FOXINC^ 1 . 9 M I W - S W T W 0 D 0 T 0.6 - 0 . 1 107.0 0.4 0.01 14.0 180.00 55.00 
MaEOT257 HOMBt , RAY •TWO DOT WATER SUPPLY 1.1 0.1 178.0 0.5 0.09 13.2 100.00 52.00 
MGE0TS96 HARLOWTON • SOUTH MUNICIPAL w a x 2.0 0.1 223.0 0.2 0.01 10.2 250.00 16.00 
MQEOTOIS HILLBROOK FLOWING W E a 788 32.0 5.6 340.0 20.0 67.0 500.00 
MQEOT014 WALLS HOT SPRINQ 489 16.0 3.5 210.0 10.0 60.0 200.00 

J j O i O T O O l ^ ALHAMBRA HOT SPRINQS NORTH 484 18.0 3.5 220.0 9.5 68.0 200.00 
HGEOTZTS T0WNSEND,HERB^Z.5MiSWWHfTESULPRUirSPQS" — 4S.O - tsr i - — l f t » 2.0— 0 * 1 15.9 _ ^ X 6 0 -20.00 
MGEOTSOO RALPH JOHNSON.P.O.BOX69,WHITE SULPHUR SPR 2.9 3.4 2130.0 19.0 0.01 44.0 11.00 29200.00 
HQE0TD04 WHITE SULPHUR SPRINQS 839 44.0 12.0 480.0 Z0.0 51.0 9.10 
MGEO'Raz WHITE SULPHUR SPRINGS B A N K W a X 41.0 9.5 433.0 17.5 0.10 43.7 -1 .00 7900.00 
MGEOTISS WATTS.JAMES^ 18 Ml NENNSEYMT 1.0 0.Z 340.0 0.6 0.03 10.0 674.00 
HGEOTIB4 M - B N 0 8 W B X ^ 2 . 5 M I S E C O R V A a i S M T 20.8 5.3 25.1 4.9 0.51 70.0 
MaEOTOOT BROADWATER HOT SPRINGS W B X 193 13.0 0.8 180.0 5.9 93.0 0.80 
MGEOTOOS QLOEGE W a L 269 78.0 16.0 38.0 3.4 28.0 0.10 
MGEOTDOS aARRISON WARM SPRINGS 59 77.0 35.0 24.0 5.2 16.2 
HaeOTZOS U S a S O B S W B X ^ 4 M I S W E A S T H E L E N A . M T . 98.0 31.5 30.8 4.7 - 0 . 0 1 15.8 13.00 
MaE0TZ4Z FLORENCE TEST W B X A 1.0 O.Z 81.3 2.9 2.70 4.9 17.00 
MGEOTIS r C H E R R Y C K S H E B P C 0 . * 1 . 3 9 M I S E H A Q E N RANCH. 3.5 0.S 671.0 2.4 0.03 20.4 180.00 
HQE0T3ZS S IVBITEMYSSE•BOXSIS •INQOMARMT99039 3.0 0.5 S4S.0 1.6 0.02 21.8 1320.00 140.00 
MQEOTZ81 MOORE THOMAS •S.S Ml S W A N G a A M T 394.0 65.2 1884.0 115.0 0.0a 50.8 2820.00 1680.00 
MQE0TS2Z BYRNE WARM SPRING •WEST OF BEARMOUTH 137.0 35.3 1Z.2 3.3 -0 .00 20.7 8.30 140.00 30.00 
MQEOTI IS NIMROO SPRINGS 188 128.0 36.0 18.0 3.4 21.0 
HQEOTOZS BEARMOUTH SPRINQS 220 89.0 28.0 8.0 1.8 18.0 
MaEOTS45 LOLO HOT SPRINQS 68 1.8 0.1 52.0 1.2 72.0 100.00 
MQEOTOaa MARYSVLLE DEEP W E a DEPTH 57S0 7.7 0.4 208.0 10.4 0.0Z 68.3 100.00 2000.00 
M a E O T I 7 0 CHERRYCREEKSHEEPCO*Z8 M IN VANANDA MT 458.0 101.0 705.0 78.6 0.7B Z1.S 
HQEOTI6Z OLSBI , J O N A S * 9 Ml NW FLATWLLOW MT. 28.2 11.5 190.0 4.9 0.01 13.1 200.00 
MQEOTZ01 OLSEN JONAS * 14 MINE N-BARRANCH 79.2 39.0 53.5 7.1 0.1Z 9.8 1Z1.00 tZ6.00 
MQEOTI64 REYNOLDS. K B T H * 6 Ml NEFLATVnaOWMT. 5.9 1.6 3S4.0 2.6 0.15 13.S 310.00 
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SelactadChamlsfry 

ID Sits n a m * 

MGEOTISS HILL, FLOYD * 7 Ml N F U T W i a O W MT. 
MGEOT180 M-B4(BUTLERCI4 *6MINWMISSOULAMT 
MGE0TZ54 KING, JOE a SONS INC. * 9 Ml SSW WINNET MT 
MGEOTIsg SHAW, BUD * 1.7 Ml SW MOSBY MT. 
MGEOTI80 EAGER, REX* 2 Ml SW WINNETT MT. 
MGEOTIS I BRATTON, WAYNE • 2 Ml SE WINNETT MT. 
MQEOTSOS BURLY VISTA TRACTS 
MGEOT197 TBGEN, PETER * 9 Ml E GRASSRANGE MT. 
MGEOTI96 MATOVICH • 4.9 Ml E GRASSRANGE MT 
MQEOTIB l HOLE NO 2 M - B DRLLINQ PROJECT 
MGEOT24a MSU AG EXPERIMENT STATION • MOCCASIN MT 
MGEOTISS BRADY, EARL*4 Ml NW WINNETT, MT 
MGEOTZOS GERDRUM, R O N A L D ' 3 MINE GRASS RANGE, MT. 
MQE0T152 CEN EX*15 Ml NE WINNETT MT 
MGEOTISS BASSETT, EARL * 7.5 Ml NW TBGEN MT. 
MGEOT059 HEDMAN, J . • 40 Ml NE LEWISTOWN MT. 
MGEOTISS HARRIS FLOYD * 11 Ml NW TBGEN MT 
MaEOT194 FOX, DBINIS * 7 Ml NW GRASSRANGE MT 
MQEOT239 LAURENCE HESS * 1 Ml N MOCCASIN MT 
MGEOTZ04 DELANEY, D0UQLAS*7 Ml NW (WILD HORSE UNH) 
MGEOTOSO BROOKS WARM SPRING • 2.9 Ml NW BROOKS MT. 
MGEOT195 DELANEY,D0UQLAS*11MINWR0YMT 
MGEOT154 MLLER RANCH * 14 Ml SE VALENTINE MT. 
MGEOT04S CARDINAL PET C O * 10 M E HILGER MT 
MGEOTISS BUSENBARK. MERUN*1 Ml S VALENTINE MT* 
M GEOT26S QUINN'S HOT SPRINQS * JIM AND DONNA BROWN 
MGEOTOOS QUINN'S HOT SPRINGS 
MGEOTI97 YEAGER * 8 Ml EAST MOULTON, MT. 
MGEOTOTS FINLEY, R.S.*1 Ml NW ST. IGNATIUS 
MQEOTIOS SROKY, FRANK* 9 Ml EAST ROY, MT. 
MGEOT192 HORYNA JAMES * 6 Ml E ROY MT 
MGEOTIS I CORPS OF ENGINEERS SOUTH W B X AFTER PERFS 
MGEOTOSO BRYSON, HAROLD*l Ml W MOIESE MT 
MGEOTI>70 YARQER, ROBERT * 13 Ml W CIRCLE MT 
MOEOT%S7 SAND COULEE WTR USERS BENCH W ABV SAND COU 
MQEOTISS TAYLOR, JAMES * 6 Ml E CHRISTINA MT 
MQEOTISS CHARLES ENTSMINGER^TOWN OF NUMBER SEVEN 
MQEOTIOS CUSTER, EVERETT* EDEN RT, GREAT F A a s , M T 
MQEOT^OT TOWN OF TRACY 
HGEOT054 SLCGSVOLD, A. K * 17 MSERITCHEYMT 
H G E O T 2 I I GOVER* 2.5 Ml TRAVIS SCHOOL 
HGEOT200 VLLAQE I N N * 2.5 MINE TRAVIS SCHOOL 
MGEOT29g STONE GENE 
MQEOTOSZ WEBB R E S * 17.5 Ml SEQERALDINEMT. 
MQEOTSSS HOLLAND, JIM - GREEN SPRINQS 
HaEOT248 QREBJ SPRINGS • HOLLAND RANCH 
M G E O T i a t TACKE ROBERT* 2 Ml S W Q R E A T F A a S M T 
MQEOTISS PAUL, MCHAEL(ROBINSON)*3.5M SW QREATFAas 
MGEOTSIS BUTTECREEKSPRINQ*SOUAREBUTTE 
MGEOTSIS BUTTECREEKSPRINQ - NORTH * SQUARE BUTTE 
MGEOTISS CHAMBB1LAIN,CURTIS * 2 M I W a E R SCHOOL 
MQEOTSZ1 MaTON,LARUE*LOWER AQUIFB1 
M Q E 0 g i 4 USGS - M a T O N , LEON 
MQEOTZSS SCHMIDT, a O Y D * 375 Ml SE SQUARE BUTTE 
MQEOTIOO USGS OBS W B X * .5 Ml S V A a E Y SCHOOL 
MQEOTISS B D a * .5 Ml S SUNSET MaHORIALCEMETARY 
MQE0TV78 WQSTBI ,BONITA*BOX 443 RONAN MT 
MQEOTDOg DEMARS.TOM J.^ 10 Ml W OF WINIFRB) MT. 
HQEOTZ49 HOMESTEAD ACRES COUNTY WATBI DISTRICT 
HQEOTZSO HOMESTEAD ACRES COUNTY WATER DISTRICT 
MaEOT^41 MCCOLLUM, JIM * 10 Ml NW MATHISON RANCH 
MGEOTOTS CARR, FRANK*BOX 458 HOT SPRINGS MT 
MGB0T047 • R Y F F a BROS. • SMI S S S Ml E HIQHWOOD 
MaEOT0S7 CHRISTIANSON, BOB«HaT SPRINGS MT. 
MGEOTOOa TOWN OF HOT SPRINOS* MAIN w a x BY CHURCH 
MQEOrSOT HOT SPniNQS CITY 
MQEOTSSS LBSTNB1, LAURA*CENTRAL AVEHOT SPRINGS 
MQEOTza i SOUTH EAST OF CAMP AQUA 
M a E O T a 7 l CORN H0LE*CAMA8 HOT SPRINas 
MaEOTOI7 CAMAS HOT SPRINQS 
MQEOTOISO HOT SPRINGS MONTANA 
MGEOTSSZ SYM ES H O T a IN HOT SPRINGS 
M a B m o Z S SYMES HOT SPRINGS W E a 
MGEOTOSI HOT SPRING GEOTHERM W B X - UNNAMED 
MGEOTSSS KOEPUNG, DaSERT • W B X 138 
MaEOTS54 OSTRANGER, DAVE • W B X 98 

Alkalinity Calcium mg/l 

6.8 
10.4 
6 3 
3.9 
60 
6.9 

73.4 
162.0 
51.2 

9.7 
91.9 

6.9 
24.7 

2.1 
9.6 
3.2 

16.0 
60.8 
94.7 
10.9 

114.0 
9.6 
5.9 
7.1 
1.4 
2.7 
3.6 

10.7 
72.0 

1.1 
1.9 

24.6 
35.6 
32.2 
51.7 

2.4 
79.6 

100.0 
62.2 

362.0 
57.9 
24.0 

OS 
47.0 

0.8 

162.0 
224.0 

36.6 
32.2 
10.Z 
11.1 
1Z.2 

73 
125 

131 
156 

210.0 
112.0 
29.6 

163.5 
86.0 
63.2 

1.Z 
32.3 
57.0 
20.0 
1S.2 
17.2 
0.9 
0.6 
1.1 
0.9 
1.0 
0.6 
1.2 

16.4 
4.5 
9.9 

a mg/l 

1.8 
9.4 
2.9 
0.9 
2.0 
2.0 

29.9 
74.8 
20.9 

1.1 
14.4 
3.1 

10.6 
0.4 
4.6 
1.9 
7.3 

17.9 
20.6 

5.6 
39.0 

4.0 
2.1 
1.8 
0.3 

- 0 . 1 
0.2 
6.0 

16.8 
0.1 
0.4 

10.1 
19.2 

142.4 
69.9 

0.2 
28.7 
38.1 
20.1 

286.0 
34.2 

8.2 
- 0 . 1 
13.6 

1.2 

79.4 
71.1 

7.9 
8 4 
2.0 
1.1 
9.2 

- M * 
151.0 
114.0 

10.9 
57.5 
38.1 
39.0 

0.2 
13.0 
19.0 
9.4 
3.8 
4.0 

- 0 . 1 
- 0 . 1 

0.3 
0.1 
0.1 
0.7 
0.2 
9.2 

- 0 . 2 
2.5 

Sodium mg/l 

366.0 
237.0 
726.0 
363.0 
267.0 
387.0 

5 7 
9 6 1 
90.1 

171.0 
16.3 

252.0 
146.0 
347.0 
130.0 
154.5 
251.0 

60.4 
33.8 

178.0 
3.8 

305.0 
1770.0 
219.0 
688.0 

39.3 
39.0 

322.0 
12.2 

304.0 
366.0 
221.0 
167.0 
190.0 

17.2 
476.0 

11.4 
30.7 
12.4 
32.0 

264.0 
274.0 

50.0 
36.0 
9 7 1 

132.0 
124.0 
23.9 
26.9 

889.0 
83.5 
81.4 

1280^ 
43.4 

923.0 
17.8 
94.9 
28.4 
27.7 

401.0 
19.9 
52.0 

113.0 
33.0 
32.0 
92.3 
85.8 
83.0 
85.0 
83.S 
89.4 
91.0 
4S.Z 
95.6 

109.3 

Potaaaium mg/l 

3.1 
9.0 
4.2 
2.1 
2.7 
2.7 
4.4 

11.2 
4.7 
2.0 
4.3 
3.4 
3.5 
1.3 
2.4 
1.7 
2.7 
3.0 
5.2 
2.6 
1.4 
2.4 
5.3 
5.4 
2.1 
1.3 
1.5 
2.5 
0.7 
0.6 
1.2 
6.6 
3.8 

10.6 
2.0 
1.2 
2.5 
4.4 
2.3 
7.9 
7.5 
7.5 
0.6 
5.7 
2.1 

13.5 
13.4 
3.6 
2.9 
2.6 
6.6 
1.2 

^7J^ 
7.1 

11.9 
1.0 
4.1 
4.4 
4.8 
1.0 
1.4 
3.6 
3.5 
3.0 
3.1 
0.0 
1.7 
1.8 
1.7 
I S 
2 2 
1.7 
5.6 
2.9 

- 0 . 6 

Iron mg/l 

0.12 
8.00 
0.93 
0.35 
0.02 
0.30 
0.42 
0.83 

-0 .01 
0.35 
1.86 
0.62 
0.94 
0.17 
1.57 
1.35 
0.21 
0.27 
1.47 
0.26 

-0 .01 
0.44 
0.10 
4.00 

-100.00 
0.03 

0.01 
-0 .01 

0.02 
0.13 
3.05 
2.04 

-0 .01 
0.01 
0.08 

-0 .00 
0.00 
0.02 
0.01 
1.57 
0.23 

-0 .00 
0.01 
0.27 

3.37 
2.22 
0.03 
0.01 
0.16 
0.83 

-0 .00 
OJ3-
1.32 
0.14 

-0 .01 
0.03. 
0.33 
0.21 
0.05 

-0 .01 

0.02 
0.17 
0.07 
0.81 

-0 .00 
-0 .01 

0.01 
-0 .02 

0.07 
0.08 
0.39 

12) mg/ l 

13.0 
91.9 
12.6 
13.8 
11.9 
14.2 
6.7 
9.6 

10.2 
16.6 
9.1 

14.8 
11.5 
13.5 
9.7 
0.6 

11.9 
12.1 
6 3 

10.3 
10.7 
11.0 
16.3 

1.3 
16.5 
73.5 
76.6 
10.9 
11.0 
18.0 
16.6 
8.9 

16.8 
12.2 
7.5 

11.5 
12.3 
14.1 
11.8 
13.2 
20.8 
10.8 
56.4 
10.3 
55.6 

20.6 
181 
18.6 
8.2 

15.5 
21.1 
11.0 
10.8 
10.6 
18.8 
7.9 

10.6 
10.2 
11.0 
16.2 
29.0 
17.5 
22.0 
28.1 
67.0 
89.6 
58.0 
70.0 
59.0 
73.1 
68.0 
32.8 

36.84 
12.96 

Araanic ug/1 

0.80 

0.20 
0.90 

1.70 

-400.00 

1.10 
0.3O 
0.60 
0.40 

2.00 

-2 .00 

-1 .00 
-1 .00 

-490.00 

-490.0 
-490.0 

Boran ug/1 

1640.00 

40.00 

66.00 

60.00 
170.00 
100.00 
220.00 

270.00 
97.00 

-20.00 
-20.00 

199.00 

290.00 

133.00 

70.00 
140.00 

90.00 
120.00 
240.00 
120.00 
90.00 

120.00 

120.00 

60.00 
60.00 

80.00 
160.00 

-20.00 
241.00 

220.00 
190.00 
190.00 
830.00 

70.00 
460.00 
390.00 

300.00 

180.00 

380.0 
330.0 

U tMum ugH 

330.00 
30.00 

290.00 
200.00 
170.00 
230.00 

29.00 
220.00 

91.00 
-10.00 

33.00 
200.00 
119.00 
150.00 
120.00 

260.00 
69.00 
63.00 

123.00 
20.00 

140.00 
200.00 

10.00 

120.00 
-10.00 

26.00 
54.00 

150.00 

42.00 
55.00 
16.00 
67.00 
19.00 

70.00 
221.00 

12.00 

-40.00 

300.00 
277.00 

5.00 
4.00 

-2 .00 
12.00 

100.00 

TTao 
251.00 
-10.00 
110.00 
56.00 
53.00 
35.00 

-10.00 
20.00 
20.00 

13.00 
16.00 
51.00 

40.00 

40.00 
-40.00 
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Selected Chemistry 

ID Site nama Alkalinity 

MGEOT077 VERNER, R0SE*3.75 Ml W PABLO MT 
M QEOT08S IRRIGATION EQUIPM ENT SALES'HOT SPR INQS 
MQE0T2Z0 JACOBSEN, R * HOT SPRINGS MT 
MGE0T17B KOPP, ARVID * HOT SPRINGS, MT 
MaE0Ta4Z SUN R I V E R S P R I N G S 

MaE0TZB7 MBMQGEOTHERMALTESTWEa#1'CAMPAQUA AREA 
M G E O T Z Z S KOPP, ARVID • .25 Ml S CAMPAQUA MT 
MQEOTZZI K e i l P * . 5 Ml SECAMPAQUA MT 
MaEOTZSS JACKOLA AP.100 FT E OF CAMP AQUA BATH SPA 
MaEOT027 CAMP AQUA AREA TEST w a x 351 
MOEOTZSZ MBMG GEO. TESTWBX # 1 *CAMPAQUA AREA 
MQEOTZOZ OLSEN, EDWIN* 6.4 MINE WINIFRED MT 
MGEOT251 SMB.SER, JAMES A. * POWER MT 
MGEOT225 KEMP * 0 3 Ml E CAMPAQUA MT 
MQEOT227 KEMP * .25 Ml N CAMPAQUA MT 
MQEOT2Z4 KEMP RR W B X (RUNAWAY) * .5 Ml N CAMPAQUA 
MQEOT173 KEMP, A N N A ' H O T SPRINGS, M T ^ 
MGEOTOSI KEMP, ANNA^ 5 Ml N HOT SPRINQS, MT 
MaEOT174 HUGHES, RAY "HOT SPRINQS. MT 
MQEOTZIS BAXTER, C * 1.5 Ml N CAMPAQUA MT 
MOEOTITS BAXrER,CHARLES'HOT SPRINQS, MT 
MGEOTZZS LUCKY HOWSER RANCH * 3 Ml SELONEPINE MT 
M a E O T i 4 9 M A T O V K : H , J O H N * 23 M I S W S U N P R A R I E M T 

MGEOTZZZ GAIL PATTON R A N C H * 1 Ml SWLONEPINEMT 
MGEOTOTS LONEPINE OBSERVATION w a x 
MQEOT110 STREIT, GEORGE * 4MI E - IMI S FT BENTON MT. 
MGEOT24S WHITMAYER ASSOC • 4.5MI SE SUN PRAIRIE SCH 
MQEOTlOg CLARK, BRAD* 25 Ml EFT. BENTON MT. 
M G E O T I M LANDUSKYPLUNGESPRINGS 101 
MQEOTOTZ LANDUSKY, 1*8.5 Ml S HAYS, MONTANA 
MQEOT04S BLACKCOULEE * E O F T E S T AREA 
MGEOTS IS ALZHBMER, PAUL • SW OF BRADY, MT 
MGEOT312 REVERE, LEE 
MQeOT049 LITTLE WARM SPRINQS*0 Ml SE LODG E POLE 
MGEOT324 LODQEPOLE WARM SPRINQS Bl 
MQE0T04S BIG WARM SPRINQS*S.4 Ml NE ZORTMAN MT 
MGEOTOSI BIG WARM SPRINQS^8.4 Ml NE ZORTMAN MT 
M G B n O S Z KIRKALDIEBRUCE^TMISWLODQEPOLEMT 
MQEOT037 LARGECAPACrrYWEa^4 Ml SWWOLF POINT, MT 
MaEOT024 CITY OF WOLF POINT • W B X IN WOLF POINT 
MGEOT02S SHERMAN H O T a OF WOLF POINT 
MGEOTOSS USGS TEST W B X • 1 MLE SOUTH POPLAR, MT 
MaEOT02S FOSS ELM ER * 5.6 Ml S E BROCTON 
MQEOTS17 LANDTECH WATER DISPOSAL SERVCE 
MGEOTSIS THORNESS, RICK * 4 MILES NW OF BAINViaE 
MQEOTIOS CLAWITER, MLT * 4MI N -4MI E BIQ SANDY MT. 
MQEOTSOS SIMS SPRING 
MQEOT140 TEXACO INC * 1.7 Ml NWCENTRAL SCHOOL 
MQEOTZ92 MATOVAKIH, MARTIN*17 Ml E MALTA NEAR SACO 
MGEOTI 11 SLEEPING BUF REC AREA • 4MI NNW ASHFIELD 
MGE0T I4S SHRLE, WALTER • 3 Ml S FRESNO DAM. 
MQEOTIOS PIMLEY, D O N * 4 M I N W J O P U N M T . 
MOeOTtOS CADV. a W I N • X S ^ M j j i W j q P L j N ^ M - r ^ 
MQEOTSOS FRANCIS.CLARA 
HQEOTI07 WELSH, ORV iaE • 13 Ml N -3MI E HINGHAM MT. 
MGEOTSIO EDWARDS, MARVIN / MIKE DUSTB1H0FF 
MGEOTOSS BIQ WEST OIL CO • 2 Ml NE MTN VIEW SCHOOL 
MaEOT104 RYaH, K E N ^ 2 2 M I N - 5 M I W J O P U N M T . 
M a E O T I 4 Z BRADBURY, ALFRED* 11 M I E WILD HORSE MT 
M Q E 0 T I 4 4 NAQEHUS, O R V i a E * 3 Ml N SIMPSON MT. 

Calcium mg/ l 

33.7 
37.0 

5.5 
6.6 

15.5 
2.1 
4.0 
Z.0 
3.2 

12.6 
10.0 
25.6 

3.3 
4.8 
4.4 
3.6 
5.7 
4.6 
3.3 
5S 
5 7 
2.4 

28.4 
30.8 

207.0 
11.6 
10.4 

161.0 
250.0 
329.0 
118.0 
42.9 

289.0 
286.0 
268.0 
167.0 
242.0 

15.0 
24.0 
54.0 
6.6 
2.3 

70.6 
25.4 
49.5 

2.3 
521.0 
490.0 

6.2 
26.0 
27.0 

S1S0 
17.4 
7.1 

32.0 
0.8 
7.8 
5.5 

Magnaaiura mg/l 

36.1 
11.9 

1.0 
1.6 

2.6 
0.3 
0.7 
0.2 
0.3 
2.4 
3.3 
9.5 
0.4 
1.0 
0.4 
0.6 
0.6 
0.7 
0.4 
0.7 
0.7 
0.6 
7.8 

11.6 
180.0 

3.2 
18.0 
65.0 
66.8 

508.0 
58.0 
22.8 

110.0 
96.0 
96.0 
69.0 
83.0 

38.0 
5.2 

31.0 
2.0 
0.6 

62.8 
13.0 
23.3 

0.7 
156.0 
174.0 

2.5 
11.2 
13.2 

102:0— 
4.6 
1.6 

37.0 
0.9 
1.8 
1.3 

S o d u m mg/l 

88.5 
46.0 

139.0 
68.1 

129.0 
117.0 
147.7 
152.0 
152.0 
127.0 

2141.0 
790.0 
194.4 
144.0 
142.0 
190.0 
139.0 
127.0 
134.0 
101.0 
105.0 
608.0 

23.6 
32.8 

253.0 
1076.0 
665.0 

24.0 
35.2 

3250.0 
193.0 
89.4 
72.0 
75.0 
75.0 
52.5 
67.0 

402.0 
1330.0 
1500.0 
214.0 
463.0 
505.0 
337.0 
710.0 

17.1 
800.0 
254.0 
293.0 
9ZZ.0 

1570.0 
1800.0 

136.0 -
1095.0 
713.0 

385.0 
640.0 
394.0 

Potaaaium mg/l 

3.1 
3.9 
Z.1 
1.9 

3.6 
1.5 
2.8 
3.1 
4.0 
3.3 
4.7 

10.6 
2.6 
2S 
2.1 
3.4 
3.7 
2.7 
1.7 
2.3 
1.3 
1.8 
2.2 
1.7 

34.4 
6.7 
3.3 
6.7 
0.1 

24.8 
3.2 
1.7 

13.3 
13.0 
13.0 
6.5 

11.1 

19.0 
1.6 
4.7 
9.2 
1.4 
9.9 
7.1 
1.7 
4.9 

29.1 
29.4 

2.9 
3.8 
4.4 

— — -ex^ 
3.4 
1.1 

1.0 
Z 6 
1.8 

Iron mg/ l 

0.01 
9.80 
0 2 6 
0.39 

0.16 
0.22 
0.26 

-OOO 

0.11 
0.12 
0.06 
0.13 
0.65 
0.12 
0.02 
0.11 
0.03 
0.09 
0.20 
0.17 
0.07 
0.30 

-0 .01 
0.09 
0.04 
0.03 

0.01 

4.82 
2.38 
0.10 

-0 .01 
-0 .01 
-0 .01 

1.80 
0.13 
0.05 
0.67 
0.10 

ooe 
0.17 
0.06 

-0 .00 
0.39 
0.46 
0.03 
0.02 
0.06 
0X15 
ftOZ^ 
0.05 
0.03 
5.72 
0.03 
0.03 
0.01 

Silica (S i02) mg/ l 

14.6 
21.9 
35.0 
14.3 

36.8 
32.4 
34.9 
43.2 
42.2 
35.3 
12.4 
7.6 

43.6 
41.4 
36.6 
36.5 
32.9 
29.3 
28.6 
21.0 
19.5 
10.5 
15.9 
16.2 
11.6 
10.5 
7.5 

17.6 
14.7 
6 1 
8.3 
8.3 

16.0 
16.3 
16.3 
14.5 
14.1 

13.0 
13.0 
9.9 

16.0 
15.7 
24.4 
21.4 
19.7 
25.5 
17.1 
17.1 
7.4 
7.5 

13.0 
1 0 J -
9.6 
8.4 

8 7 
7.3 
9.0 

Araanic ug/1 

19.90 
100.00 

2.60 
2 4 0 

14.60 
0 2 0 

0.80 

9.60 
0.70 
3.30 
1.00 

6.70 
4.20 

23.00 
27.70 

7.00 

0.20 

2.90 

Boran ugyi 

844.00 
690.00 

900.00 
914.00 
968.00 
540.00 
840.00 
550.00 
121.00 

1000.00 
934.00 
910.00 
685.00 
870.00 

710.00 
649.00 
540.00 
511.00 

91.00 

5160.00 
5070.00 

970.00 
2520.00 

220.00 
1100.00 

2890.00 
990.00 

1170.00 

490.00 

U tMum ugX 

-10.00 
30.00 
61.00 
20.00 

73.00 
56.00 
60.00 
78.00 

99.00 
126.00 
450.00 

60.00 
81.00 
74.00 

100.00 

80.00 
85.00 
40.00 
24.00 

110.00 
-8.00 

-10.00 

170.00 

2100.00 

140.00 

140.00 

96.00 
65.00 
70.00 

300.00 
260.00 

160.00 

139.00^ 

76.00 

180.00 
80.00 

Note: A negative concenlralon valueinneaiea ffla MMSl t I t t M W t I H I I I I M f M 



CAMAS-LONEPINE AREA (SS Sitea) 

ID Site nama 

MGEOT017 CAMAS HOT SPRINQS 
MQEOT029 SYM ES HOT SPRINGS W B X 
MQEOTOOS TOWN OF HOT SPRINQS* MAIN W B X BY CHURCH 
MGECT071 CORN HOLE* CAMAS HOT SPRINQS 
MQEOT075 LON EPINE OBSERVATION W B X 
MQECrr076 CARR, FRANK*BOX 456 HOT SPRINGS MT 
MGEOTOSO HOT SPRINQS MONTANA 
MGEOTOSI KEMP, ANNA* 5 MIN HOT SPRINGS, MT 
MQEOT096 IRRIGATION EQUIPMENT SALES*HOT SPRINQS 
MQEOT173 KEMP, A N N A ' H O T SPRINGS, M T * 
MQEQrT174 HUGHES, RAY * HOT SPRINQS, MT 
MGEOT 176 KOPP. ARVID * HOT SPRINQS, MT 
MGEOT219 BAXTER, C • 1.5 Ml N CAMPAQUA MT 
MQEOT220 JACOBSEN, R * HOT SPRINGS MT 
MGEarT221 KEMP*.5MISECAMPAQUAMT 
MGEOT222 QAILPATTON RANCH * 1 Ml SWLONEPINEMT 
MGEOT223 LUCKY HOWSER RANCH * 3 Ml SELONEPINE MT 
MQEOT224 KEMP RR W B X (RUNAWAY) * .5 Ml N CAMPAQUA 
MQEOT225 KEMP * 0.3 Ml E CAMPAQUA MT 
MQEarT2Z6 KOPP, ARVID * .25 Ml S CAMPAQUA MT 
MGEOTZZT KEMP * .25 MIN CAMPAQUAMT 
MGEOT262 MBMQ GEO. T E S T W a L # 1 •CAMPAQUA AREA 
MGEOT2S6 JACKOLA AP. 100 FT E OF CAMP AQUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST W E a 
MQEOT097 CHRISTIANSON, BOB*H0T SPRINGS MT. 
MQEOT175 BAXTER, CHARLES * HOT SPRINGS, MT 
MQE0T22e LBSTNER, LAURA * CENTRAL AVEHOT SPRINQS 
MQEOT2S7 MBMGGEOTHERMALTESTWEa #1*CAMPAQUA AREA 
MQE0T291 SOUTH EAST OF CAM P AQUA 
MGEOT307 HOT SPRINGS CITY 
MGEOT352 SYMES H O T a W B X 
MGEOTSSS KOEPUNG, DELBERT * W B X 136 
MGEOT394 OSTRANGER. DAVE • WELL 56 

Rataranca 

Marinaratal. 1976 
Sondafaggar etal. 1981 
MBMG-GWC 
MBMG'GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
Sonderegger etal. 1981 
MBMQ-QWC 
MBMQ-QWC 
Sonderegger etal. 1981 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMQ/UURI 
MBMG/UURI 
MBMG/UURI 

Type 

SPRING 
waL 
wax 
SPRING 
wax 
wax 
SPRING 
waL 
wax 
wax 
wax 
W E a 
W B X 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
waL 
wax 
w a x - F L O W I N G 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
wax 
W E a 

Row O/min) LaWuda L o n l f t u d * T * m p (dag e) 

200.0 
76.0 

04.9 
40.0 
30.0 

40.0 
20.0 
10.0 
94S 
79.0 

416.9 
1300.0 

35.1 
9.1 

303.1 
10.1 

47.6155 
47.6163 
47.6063 
47.6147 
47.7141 
47.9627 
47.6159 
47.6916 
47.8297 
47.8472 
47.6938 
47.6311 
47.6619 
47.6302 
47.6372 

47.686 
47.6736 
47.6452 
47.6433 
47.6361 
47.6436 
47.6422 
47.8411 
47.64ZZ 
47.9952 

47.67 
47.6079 
47.6347 
47.6147 
47.6083 
47.6163 
47.6170 
47.6171 

114.6683 
114.8783 
114.6744 
114.6656 
114.6477 
114.5083 
114.S477 
114.9836 
114.6236 
114.3761 
114.9813 
114.5813 
114.5838 

114.555 
114.5611 
114.6538 
114.8027 
114.5688 
114.5638 

114.575 
114.5741 
114.5713 

114.57 
114.5713 
114.5302 

114.568 
114.8713 
114.5619 
114.8655 
114.6736 
114.6763 
114.6781 
114.6775 

a g e ) 

45 

38 
18.5 

44 
16.5 
21.5 

43 
24 

19.5 
34.4 
25.8 
15.2 
20.3 

19 
28.B 
16.6 
23.6 
32.5 
30.6 
32.6 
36.0 
43.7 

51 
90 

22.9 
22.8 
29.8 
42.7 
91.5 

21 
33.3 
28.5 
17.2 

Statua/uaa 

PUBUC SUPPLY 
RECREATIONAL 
DOMESTC 
UNUSB) 
RECREATIONAL 
STOCK 
DOMESTC 
DOMESTC 
IRRIQATION 

IRRIGATION 
IRRIGATION 
IRRIGATION 
DOMESTC 
DOMESTC 
IRRIGATION 
IRRIGATION 
IRRIGATION 
IRRIGATION 
RESEARCH 
INDUSTRIAUCOMM 
RESEARCH 
UNUSED 
IRRIQATION 
DOMESTC 
RESEARCH 
RESEARCH 
PUBUC SUPPLY 
DOMESTC 
IRRIQATION 
IRRIGATION 

SWL(M) 

2.74 

33.22 

22.88 
18.29 

1.83 

-0 .01 

-0 .08 

Data 1 

27 AUG 1975 
15 SEP 1975 
04 MAR 1978 
04 MAR 1978 
19 APR 1978 
02 JUL 1978 
17 AUG 1976 
07 SEP 1978 
06 SEP 1978 
08 SEP 1978 
02 DEO 1979 
04 DEC 1979 
05 DEC 1979 
08 DBC 1979 
30 NOV 1979 
02 DEC 1079 
02 DEC 1979 
29 NOV 1979 
29 NOV 1979 
18 DBC 1980 
04 JUN 1982 

17 AUQ 1976 
08 SEP 1978 
03 DBC 1079 
15 JAN 1981 
19 AUQ 1982 
31 MAY 1984 
02 NOV 1093 
03 NOV 1003 
03 NOV 1993 

C M o r i d * mg/ l Sidfat* mg/l H u o r i d * mg/l Std d«v balance Lab ph 

9.0 
9.0 
2.2 

6.3 
8.0 

28.3 
25.3 
23.1 
10.9 
2.4 

19.0 
27.0 
34.6 

2.1 
7.6 

30.9 
35.5 
16.0 
31.3 
35.3 
34.0 
33.0 
17.5 
2.2 
7.6 

34.6 
9.9 
3.1 

11.0 
10.0 
14.0 

38.0 
40.0 
12.1 

1.2 
0.3 

14.0 
2.1 
1.4 
0.6 

12.0 
5.6 
0.6 
0.6 
1.5 
1.3 
0.7 
0.6 
4.0 
6.6 
6.9 

212 
21.5 

9.6 
10.7 
30.0 

5.1 
3.6 

9.6 
5S 
1.6 

0.9 
0.6 

6 1 
0.6 
4.6 
4.4 
5.4 
4.6 
4.3 
4 2 
12 
3.4 
5.0 
4.5 
7.6 
7.6 
4.3 
5.0 
3.9 
3.5 
3.2 
5.2 
3.1 
5.7 
0.2 
5.6 
3.4 
5.4 

-0 .46 

-0 .25 
0.09 

0.49 
-0.78 
-0 .87 
-0 .21 
-0 .29 
-0.69 
-0.67 

0.99 
-0.69 
-0.99 

0.92 
0.38 

-0 .96 
-0 .38 

2.03 
0.53 

0.58 
-0.54 
-0.63 

0.62 
-0.50 

0.76 
-0 .01 

0.04 
-0.07 

9.40 
9.80 
6.74 

7.93 
7.98 

818 
7.51 
6.63 
9.16 
612 
646 
6.06 
7.89 
7.89 
7.90 
8.40 
8.28 
8.71 
8.38 
821 
893 
8.40 
7.83 
9.49 
9.46 
6.32 
9.34 
7.99 
9.66 
6.23 
6.09 

NOTE A nagatlva value far coneanfcalon I n J c M M 1H» aWIUIIl l l IIIIIII Ml UIII SIIBHI. 



CAMAS-LONEPINE AREA (33 Sitea) 

ID Site nama 

MGEOT017 CAMAS HOT SPRINQS 

MGEOT020 SYMES HOT SPRINGS W a L 
MQEOro68 TOWN OF HOT SPRINQS* MAIN W E a BY CHURCH 
MGEOT071 CORN HOLE* CAMAS HOT SPRINQS 
MGEOT079 LONEPINE OBSERVATION W B X 
MGEOT076 CARR, FRANK*BOX 456 HOT SPRINQS MT 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOTOSI KEMP, ANNA* 9 Ml N HOT SPRINGS, MT 
MGEOTOOS IRRIQATION EQUIPMENT SALES^HOT SPRINGS 
MGEOT173 KEMP, ANNA • HOT SPRINGS, MT • 
MQEOT174 HUGHES, RAY • HOT SPRINQS, MT 
MQEOT176 KOPP, ARVID * HOT SPRINGS, MT 
MGEOT219 BAXTER, C • 1.5 Ml N CAMPAQUA MT 
MQEOT220 JACOBSEN, R • HOT SPRINGS MT 
MQEOT221 KEMP • . S M I SECAMPAQUA MT 
MGEOTZZZ GAIL PATTON RANCH • 1 Ml SWLONEPINEMT 
MGEOT2Z3 LUCKY HOWSER RANCH • 3 Ml SELONEPINE MT 
MGEOT224 KEMP RR W B X (RUNAWAY) * .5 Ml N CAMPAQUA 
MQEOT225 KEMP • 0.3 Ml E CAMPAQUA MT 
MQEOT226 KOPP, ARVID • .25 M I S CAMPAQUAMT 
MQEaT2Z7 KEMP • 25 M IN CAMPAQUAMT 
MGEOr262 MBMGGEO. T E S T W E a # 1 •CAMPAQUA AREA 
MGE0T266 JACKOLA AP.100 FT E O F C A M P AQUA BATH SPA 
MGEOT027 CAMP AQUA AREA T E S T W E a 
MQEOT0S7 CHRISTIANSON, BOB^HOT SPRINGS MT. 
MGEOT175 BAXTER, CHARLES • H O T SPR INGS, MT 
MGEOT228 LBSTNER, LAURA • CENTRAL AVEHOT SPRINQS 
MQEOT287 MBMQ QEOTHERMAL TEST W B X #1*CAMPAQUA AREA 
MGEOT2S1 SOUTH EAST OF CAMP AQUA 
MGEOT307 HOT SPRINQS CITY 
MQEOT352 SYMES H O T a w a x 
MGEOT355 KOEPUNG, DELBERT • W E a 138 
MaEOT354 OSTRANGER, DAVE • W B X 96 

SC mmoha TDS mg/1 HcoS mg/ l /Ukai in i ty Sample t y p * C a i d u m mg/l Magnaaium mg/1 S o d u m mg/ l Potaaaium mg/ l Iron mg/l Silica (SiOZ) mgA/Araanic ug/1 Boron ug/1 U tMum u g ^ HZS 

245.60 

396.60 
330.20 

61720 
471.60 
633.60 
470.60 
404S0 
537.00 
592.90 
656.70 
260.70 
446.70 
635S0 
668.40 
472.40 
503.70 
655.60 
651.20 

622.30 
442.30 
383.50 
663.90 
381.80 
253.60 
280.00 
268.00 
312.00 

399.00 
367.00 
156.07 

240.03 
199.26 

381.08 
283.29 
395.26 
33876 
244.61 
345.30 
37546 
403.19 
174.80 
276.24 
384.72 
419.84 
304.15 
394.41 
390.02 
413.14 
420.00 
374.62 
273.01 
286.58 
405.72 
270.80 
172.15 
297.16 
279.02 
290.91 

127.8 

239.9 
196.9 

331.8 
264.5 
328.0 
280.0 
221.0 
287.0 
324.0 
348.0 
164.0 
255.0 
328.0 
354.0 
237.0 
314.0 
343.0 
327.0 

386.9 
188.0 
84.6 

321.0 
100.3 
140.3 

189 
156 

351 

131 
236 
276 

Diaaohred 
Diasohrad 

Dissohad 
Disaolvad 
DIsaolved 
Diaaohrad 
Diaaolvad 
Disaohrad 
Olaaohred 
DIseolved 
DIaaohred 
Diaaohred 
Disaohred 
DIsaohrad 
Oiaaohiad 
DIaaohied 
Disaolvad 

Disaolvad 
DIaaoKied 
DIaaoKied 
DIaaohied 
DIaaohied 
DIaaohied 
Diasohrad 
Dlsaohiad 
DIssohied 

0.9 
i.2 

15.2 
1.1 

39.8 
32.3 

1.0 
9.7 

37.0 
3.6 
4.6 
6.8 
3.3 
9.9 
4.0 

28.4 
9.7 
4.4 
3.3 
2.1 
4S 

12.6 
2.9 
3.2 

20.0 
9.B 
0.9 

15.5 
0.6 

17.2 
0.6 
4.5 
5.5 

0.1 
0.2 
3.6 
0.3 

11.6 
13.0 
0.1 
0.6 

11.9 
0.6 
0.7 
1.6 
0.4 
1.0 
0.7 
7.8 
0.7 
0.4 
0 4 
0.3 
1.0 
2 4 
0.2 
0.3 
0.4 
0.7 

- 0 . 1 
2.8 

- 0 . 1 
4.0 
0.7 

-0 .2 
2.5 

85.0 
91.0 
33.0 
83.0 
32.6 
19.9 
83.5 

139.0 
46.0 

150.0 
127.0 
88.1 

134.0 
139.0 
147.7 
23.6 

105.0 
142.0 
154.4 
117.0 
144.0 
127.0 
152.0 
152.0 
113.0 
101.0 
92.3 

129.0 
85.8 
32.0 
89.4 
95.6 

109.3 

1.7 
1.7 
3.0 
1.8 
1.7 
1.4 
1.8 
3.7 
3.9 
3.4 
2.7 
1.9 
1.7 
2 1 
2.8 
2.2 
1.3 
2.1 
2.6 
1.5 
2.8 
3.3 
3.1 
4.0 
3.5 
2.3 
0.0 
3.8 
1.7 
3.1 
2.2 
2.9 

- 0 . 6 

0.17 
-0 .01 
-0 .01 
-0 .01 

0.01 
0.11 
5.80 
0.02 
0.03 
0.39 
0.09 
0.28 
0.26 
0.30 
0.17 
0.12 
0.13 
0.22 
0.65 
0.11 

-0 .00 

0.02 
0.20 
0.61 
0.16 

-0 .00 
0.07 

-0 .02 
0.06 
0.39 

70.0 
68.0 
22.0 
58.0 
182 
16.2 
59.0 
32.9 
21.9 
36.5 
20.3 
14.3 
28.6 
39.0 
34.9 
19.9 
19.9 
36.6 
43.6 
32.4 
41.4 
35.3 
43.2 
42.2 
17.5 
21.0 
67.0 
38.6 
60.6 
28.1 
73.1 
36.6 
13.0 

1.0 
6.7 

100.0 
4.2 

19.9 
14.6 
7.0 

27.7 
3.3 
9.6 
2.4 
0.7 
0.6 
0 2 

23.0 
- 1 . 0 

2.6 
- 1 . 0 

- 0 . 5 
- 0 . 5 
- 0 . 5 

30O.0 

870.0 
710.0 
600.0 
849.0 
844.0 
966.0 

01.0 
511.0 
889.0 
934.0 
914.0 
910.0 
990.0 
540.0 
640.0 

540.0 
460.0 
500.0 
350.0 

70.0 
0.2 
0.4 
0.3 

-10 .0 
-10 .0 

30.0 
100.0 
60.0 
20.0 
85.0 
61.0 
60.0 
- 6 . 0 
24.0 
74.0 
80.0 
58.0 
61.0 
59.0 
78.0 

20.0 
40.0 
18.0 
73.0 
51.0 
13.0 
0.0 
0.0 

- 0 . 0 

•NUI g: A IIMWW'HIM Ml Wil l 



CAMAS-LONEPINE AREA (33 Sitea) 

ID Sits n a m * 

MGEOT017 CAMAS HOT SPRINQS 
MGEOT029 SYMES HOT SPRINGS w a x 
MQEOTOOS TOWN OF HOT SPRINGS^ MAIN W B X BY CHURCH 
MGEOTOTt CORN HOLE^ CAMAS HOT SPRINQS 
MGEOT075 LONB>INE OBSERVATION W B X 
MGEOT076 CARR, FRANK^BOX 456 HOT SPRINGS MT 
MGEOTOSO HOT SPRINQS MONTANA 
MGEOT091 KEMP, ANNA^ 5 Ml N HOT SPRINQS. MT 
MQEOT098 IRRIGATION EQUIPMENT SALES^HOT SPRINGS 
MGEOT173 KEMP, ANNA • H O T SPRINGS, M T * 
MQEOT174 HUGHES, RAY • HOT SPRINQS. MT 
MGE0T176 KOPP, ARVID • HOT SPRINGS, MT 
MGEOT219 BAXTER, C * 1.5 MIN CAMPAQUAMT 
MGEOT220 JACOBSEN, R * HOT SPRINQS MT 
MQEOT221 K£MP* .5MISECAMPAQUAMT 
MGE0T222 QAILPATTON RANCH* 1 Ml SW LONEPINE MT 
MGEOTZ23 LUCKY HOWSER RANCH * 3 Ml SELONEPINE MT 
MGE0T224 KEMP RR W B X (RUNAWAY) • .9 Ml N CAMPAQUA 
MGEOT229 KEMP •0 .3 MIE CAMPAQUAMT 
M QEOT22e KOPP, ARVID • .25 MI S CAM PAQUA MT 
MQEOT227 KEMP • .25 M IN CAMPAQUAMT 
MGEOT262 MBMGGEO. TEST W B X # 1 ^ CAMPAQUA AREA 
MGEOT26e JACKOLA AP.100 FT E OF CAMP AQUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST W B X 
MGEOT097 CHRISTIANSON, BOB^HOT SPRINQS MT. 
MGEOT175 BAXTER, CHARLES* HOT SPRINQS, MT 
MGEOT228 LBSTNER. U U R A • CENTRAL AVEHOT SPRINGS 
MGEOT267 MBMQ GEOTH ERMAL TEST W B X #1*CAMPAQUA AREA 
MGEOT291 SOUTH EAST OF CAMP AQUA 
MQEOT307 HOT SPRINQS CITY 
MGEOT3S2 SYMES H O T a W E a 
MGEOT3S5 KOEPUNG, DELBERT * W B X 138 
MGEOT354 OSTHANQER, DAVE * W B X 56 

2tN24W3BBDB 
21N 24W 4ADCA 
21N 24W 04 DBDA 
21N 24W 03 BBB 

2 IN23W14ACB 

22N 24W 36 BBB 
22N23W20CDBC 

22N 23W 18 DDAD 
22N23W33BABB 
22N23W26CBBB 
22N 24W 10 ABAS 
22N 23W 16 BBBB 
22N 23W 20 DCDB 
22N23W29AADB 
22N23W2gCACA 
22N23W29BAAC 
22N23W29BADD 
22N23W29ACAB 
22N23W29AC 
21N 23W 10 BDD 

21N 24W 04 DABD 
22N 23W 29 DADD 
21N 24W 03 BBB 
21N 24W 04 DBDA 

22N 24W 13DADD 
22N 2SW 17BBC 

SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
LAKE 
SANDERS 
LAKE 
SANDERS 
LAKE 
LAKE 
SANDERS 
SANDERS 
LAKE 
LAKE 
LAKE 
LAKE 
LAKE 
LAKE 
LAKE 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDBIS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
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APPENDIX II 

GEOTHERMOMETER TEMPERATURES 
FOR SELECTED SITES 



GEOTHERMOMETERS FOR SaECTED SITES 

Site nama 

MGEOTZOS TARGHEE SULPHUR SPRINQ*6MI WWYBXOWSTONE 
MGEOT1Z7 LOWER EAST SPRINQ-STAUDENMEYER RANCH 
MGEOTIZS LOWER WEST SPRINQS-STAUDENMEYER RANCH 
MGEOT1Z4 UPPER WEST SPRINQ-STAUDENMEYER RANCH 
MGEOT177 UPPER WEST SPRINQ-STAUDENMEYER RANCH 
MGEOTIZS UPPERMOST SPRINQ-STAUDENMEYER RANCH 
MGEOTIZS UPPER-EAST SPRINQ-STAUDENMEYER RANCH 
M G E O T I Z l ANDERSONS PASTURE SPRING #1 
MQEOTIZZ ANDERSONS PASTURE SPRINQ # 2 
MQEOTZIO USFS* BAKERS HOLE* SMI N WEST YBXOWSTONE 
MGEOTI 15 SLOAN COW CAMP SPRING 
MGEOTIZO WEST FORK SWIMMING HOLE 
M G E O T I I S CURLEW CREEK WARM SPRING 
MGEOTI 19 W A a CANYON WARM SPRING 
MGEOT2Z9 WOLF CREEK HOT SPRING 
MGEOTIZS L O W a x HILDRETH SPRINQ*15 M I S W D i a O N 
MQEOTOIS BEAR CREEK SPRINGS 
MGEOTISZ VIQLANTEWARM SPRINQ 
MaEOT041 LADUKE HOT SPRINQS 
MGEOT0I2 BROWNS SPRINGS 
MGEOTOIO PUaER HOT SPRINGS 
MGEOTOIO TRUDAU SPRINQS 
MGEOT040 CHICO HOT SPRINGS 
MQEOTOSZ GROUNDWATER*4.7 Ml NE FT SMITH MT 
MGEOT074 BROWN CATTLE CO* 3.1 M IN . BIRNEY MT 
HGEOTZ7S JARDINEHOT SPRINGS 0.25 Ml E OF JACKSON 
MGEOTZSS MBMQ GEOTH ERMALTEST*THEXTONTX-12 
MGEOTOZB JACKSON HOT SPRINGS 
MGEOTZOS PRIVATE QEOTHERMALTEST*ENNIS HOT SPRINGS* 
MQEOTZ77 LAPHAM DOMESTC W B X 1 Ml NW JACKSON, MT. 
MQEOTI 17 ENNIS HOT SPRINGS 
MGEOTOSS BROWN CATTLE CO • 9.9MI SW BRN EY DAY SCH. 
MGEOTOSI BEAVERHEAD ROCK SPRINGS 
MGEOTISS APEX WARM SPRINQ 
MGEOT3ZS aKHORN HOT SPRINQS 
MGEOT292 MARTIN, KIETH 
MaEOT32S NEW BILTMORE HOT SPRINQS 
MQEOTSOS NEWMAN, JOHN •JOUET, MT 
MGEOTOOS ANDERSON'S SPRING 
HGEOTZSO ANDERSON SPRING 
MGEOT04S NORRIS HOT SPRINGS 
MQEOTOIS POTOSI HOT SPRINGS 
MQEOT187 QROSS, PETE • 4 Ml S PONY MT 
M Q E O T S I I MCFERRAN, EUGENE • BILUNQS, MT 
MQEOTI7S CARTER'SBRIDGE*4 MISEUVINQSTON MT. 
MGEOTOI I AVON WARM SPRINQ 
MGEOTZS4 BOZEMAN HOT SPRINQS * OWNER - CHARLES PAGE 
MGEOTZSS BOZEMAN HOT SPRINQS * OLD W E a 
MQEOTZSS BOZEMAN HOT SPRINQS * OWNER - CHARLES PAGE 
MQEOTZSS BOZEMAN HOT SPRINQS * ORIGINAL SPRING 
MQEOTSSS BOZEMAN HOT SPRINGS . 
MOFtngBQ RANCA*MCLEOP 
MQEOTZSS SCOTT FEED LOT 
MQEOT2S0 SCOTT FEED LOT 
MQEOTZSO BLUE JOINT CREEK HOT SPRINQ 
MGEOTDOZ BRIOGBI CANYON WARM SPRING 
MGEOTSS4 LOVEMaVIN«THREE FORKS, MT 
MGEOTOSS GROUNDWATER*S.3 Ml W HARDIN MT 
MGEOTSSZ SHPTON, HAROLD * THREE FORKS MT 
MGEOTZSS HERMAN, T.E • ROCKY RANCH 7 4 M W HARDIN 
MQEOT344 GAaOGLY HOT SPRINO 
MQE0T24S LOST TRAIL • WARM AND HOT SPRINGS 
MGEOTDSS CAIN MIKE*8.S Ml S VOLBBIG 
U Q E O n i S HUNTERS HOT SPRINGS 
MGEOTS2B JORaBiSON,JACK*THREEFORKS MT 
MQEOTSW RENOVA HOT SPRINQS 
MBEOTSSS WESTMORELAND • 9.1 M W SARPY SCHOOL 
MaEOTOSS USCOM RANCH • S.S Ml NW OF N STACY SCHOOL 
MQEOTSSI TINDER, L MARIE • THREE FOR KS MT 
MBEOTSZT WILCOX, RALPH • THREE FORKS MT 
MQEOTSSS RKSHARDSON. DBf lDRE*THREEFORKS 
MQEOTS47 MEOKilNE HOT SPRINQS 
M Q E O T O K WESTBtN ENERGY * 2 Ml N COLSTRIP MT. 
MQEOTOZO PIPESTONE HOT SPRINQS 
MaEOTOSZ FRED WETSTEON SPRINa DEVaOP 
MaEOTSSO HART, FRANK * THREE FOR KS, MT 

I ANADARKO PR0D*6 Ml E P O S T S MT 
•T''aiHWfcUPWglBIMII 

M s COflR ECTION 
Surface N a w K . ^ C s N « - ' K - C « U>i | (a< in($ama)Ts inp* r« tw« R De l t aT N a - K - C a N a - K - C a Quartz Quartz Chaicadony a -Cr ia toba l i t s B-Cr is tabai i ta AmorphouaPuUlahad 
Tamp (B.f4>3) ( B ' 1 / s ) Co r rec tedQos l l c l an t ( H ^ C o n . ] Corraetad U n c o r r * c t * d (no ataam) (ataam loaa) Silica Estlmatae 

16 

49 
45 
45 

30 
73 
30 
90 
45 
98 

16 ;::*:: 
26 m 
31 ;;;S 
29 m 

26.6 m 
28 :S:H 
29 HS: 

26 SS 
23.5 m 

16 M 
29.5 SS 
25.5 iss 

23 m 
24 ' M 
60 ;ss 

19.6 Ss; 
24 JS:: 

23.5 m 
65 ;;s;; 

23.7 iss 
44.4 SS 
22.7 SS 

42 SS 
20 SS 

15.5 i i i i 
60 SS 
67 Ss; 
98 i i i i 
87 ;:;»: 
17 H;S; 
81 i i i 

16.5 ;*;:;: 
27 i i i i 
25 m 

46.5;;;;;;;; 
20.5 ;ss 

53 s s 
16 i i i 
25 ;Si;: 
29 ;:;S: 
90 s s 

49.9 :;*;:; 
37.9 i i i i 
19.9;;;;;;;; 

26 :;S:; 
25.5 ;ss 

59 S;K 

54 i i i 
55 ;ss 
54 i i i i 

54.6;;;;;;;; 
49 i i i 
43"Sra 
44 ;ss 

29.4 s:;:; 
202 s s 
159 i i i i 
39.4 i i i i 
16.0 i i i 

42 s;;;; 
48.9 : i i i 
41.7 i i i i 

18 m 
60 ;S;:;: 
16 ;¥S 
90 s s 

37.7 ;ss 
19.9 ;*:* 
Z1.9 s s 
189 i i i i 
188 ;S>: 

49 ;ss 
96.1 s s 

57;;;;;;;; 
19 i i i i 

15.9;;;;;;;; 
26.7 H i 

2& I4 
50.58 
92.05 
9DL1I 
4B,M 
4770 
90.39 
sase 
49.09 
91.96 
93.08 
22.90 
33.86 

120.6Z 
63.55 
S321 

t4,06 
74.46 

12Z.49 
6 8 . ^ 
63,04 

12294 
•3.67 

121-0* 
175J87 
129.40 
174.67 
96.20 

92,90 

29.04 
56.42 
~«.SZ 
74,05 
85.34 
-4 .89 

-10.S1 
112.6S 
s».si;-
51.M 
77.73 
H.63 

10L91 
1Z5.9S 
10L7Z 
90,29 
•6,10 
Z3.SS 

• r » j w 
i i i i« , r i 
26.S9 

«.os 
97.46 
3s.sa 
44.SZ 
36.17 
46.88 
4S.S9 
S6 .H 
7*.4S 

«1;a4 

m » 
9«.7fr 
sqi,«s 

SOJW 
s i t s 

t14,SS 
6S.7Z 
<Z.S4 

1S4.01 
• '•IBBI 

213.99 
190.08 
100.7Z 
t s a s z 
187.48 
186.17 
tS9.S2 
189.64 
190.13 
(83 40 
100.79 
191.44 
112.31 
(26.06 
101.42 
160.79 

(92.50 
161.74 

(66.37 
177.23 
1S2.9S 
BZ.85 
7S,44 

142,18 
163.18 
(48.0 ( 
164.28 
14230 

60.39 

1S3.I9 
94.SS 

s i o . e t 
177,26 
SZ.66 

(94.9 ( 
Z08.S1 
154.67 
9900 
9S.S8 
39.87 

201.a5 

117.96 
122,09 
114.1 ( 
114.95 
117*1 
ZZ7.4S 

• W . W 
58.86 
«9,8e 

T7t .Sl 
(70.17 

Z7SJV 
t » . i s 
Z79.1S 

94.45 
«4.9» 
a s . M 
sa.4« 

1C2.7S 
» T . 7 » 
rsax 

180,54 

(77.4* 
v/ms 
251,S7 

«z.n 
(1«.S« 

7S.21 

2 1 4 
i.«a 
1.51 
1.S3 
1,S4 
1:56 
1.53 
1.53 
1.46 
0A> 
0.09 
Z.02 
I M 
0.09 
0.49 
1.9S 

i S D 
0.95 

0.42 
1.18 
1.29 

-0 .47 
~ 0 J » 

0.21 
- a t t 

0,(8 
- o j a 

0^49 

- 0 , ( 5 

1.59 
0.62 
2 « 2 
1,09 

-0 .47 
2.S0 
&S5 
0.42 
0:60 
0.«4 

-0 :84 
2:25 

0.16 
-0 ,04 

o.» 
0.28 
D.37 
2.26 

•"Oifll 
- 0 : * S 

a.«9 
Z:Sa 
1;5» 
Z:SS 
1,5 ( 
2 3 t 
0.67 
i M 7 

' f t 2 4 
0 . (1 

l a * 
t a t 

~ 6 S 6 

(.«! 
W I 
0 » 
(,1( 
o,a8 
0.41 

- 0 , 6 * 

29.14 
S0.5« 

sz.os 
s o i l 
46,5» 
47.70 
80.39 
50,56 
49.09 
9 ( 9 6 
9S.0S 
22,90 
S3.9S 

(26.06 
63.55 
S3.Z1 

14,08 
74.48 

(66.S7 
68.70 
63.04 
SZ.85 
7S.14 

14Z.1S 
ISS. IS 
(4S.0( 
184.28 
98.20 

60.9ft 

Z9.04 
56.4Z 
- S J S Z 

74,05 
52.06 
-3 .89 

-10:S1 
1SI4.S7 
54.51 
S1.9S 
35.87 
14.63 

117.98 
1ZZ.00 
(14.1 ( 
SOZft 
86. ID 
SS.SS 

- - S S : ! * -
SSSS 
Z8,S5 

0:03 
*7.4« 
SS.SO 
4S,SZ 
S8.17 
4«.9» 
48,8» 
•8 .78 
7a.4» 

«t .S4 
8 6 5 8 
r s . s r 
as,9» 

80.ge 
SS.1S 

2S1.87 
SB.7Z 
SZ,S4 

75.41 

3732 
S6.10 
39.49 
3569 
a«,79 
3S.27 
36^34 
36.04 
M M 
40.09 
t0.1Z 
70,94 
14.05 
22:46 
20.9S 
3S.4S 

34,09 
i B 3 8 

31,45 
37.15 
B 7 « 
•6.42 
Zl».4S 
Z5:ZS 

Z,48 
26:74 

Z.54 
14,94 

5.3S 

29,57 
8,80 

38,61 
28,48 
4S.7S 
44,31 
33.10 
17.64 

L90 
L t d 

30:02 
3o.ai 

Z.Z8 
0.D0 
0.00 

13.15 
3 1 * » 
22.10 

•• 19,68 
15.7S 
S.BS 

40.27 
W:1( 
Z43S 
41;M 
Z5.88 

0.00 
0.00 

ZSLSS 

tZkSf 

W.IO 
.ISkSS 
30,«t 

» m 
£7,90 

S.SS 

w « 
4,41 
0.00 

9S.S3 

-61J«9 
-20,29 
-18,99 
-SLSS 
- 2 Z 2 S 
-24.62 
~20.«« 
-20:S7 
-2S,49 

46.22 
-19:50 
-12,10 
-86.94 

90.28 
-32:25 
-55JX) 

-80.48 
-12 .71 

(16.37 
lOJOO 

- 18 , (2 
45.21 

- 1 2 ^ 
7524 
-0.45 
91.06 

D.OI 
- 4 ,51 

-30,60 

- 7 0 ; M 
-53.08 

- . l a o M 
0,94 
4.98 

-102.B0 
-142,90 

61.48 
-14,B( 
-S,1S 

-5SS4 
- 9 8 2 2 

- t a n a 

-15.82 
Z44M, 

-94;90 
— 4 4 4 S 
-4S.S1 
- 7 4 « ) 

-104.H> 
- « k 3 0 
-8S.18 
- H A t 
-Sl.OZ 

- I 7 j l 6 
-»7,46 

Z1.4S 
-7.0S 

TJH 
n e t 

7,77 
-30(04 
109«5 
-24.40 

(Z.S1 

29.14 
90.98 
92.09 
90.11 
46.53 
47.70 
90.39 
90.96 
49.09 
43.74 
93.08 
22.90 
33.96 
79.83 
63.55 
3321 

14.06 
74.48 

90.00 
58.69 
63.04 
37.44 
78.14 
68.89 

183.16 

184.27 
96.20 

60.39 

29.04 
56.42 

73.51 
47.06 

93.39 
94.91 
91.36 
39.67 

117.96 

90.29 
62.06 

63.14 
96.89 

37.46 

43.32 

68.78 
7Z.46 

70.08 
86.Z6 
67.67 
89.34 

72.29 
83.19 

141.72 
88.72 

82.90 

213.99 
190.06 
190.72 
188.52 
187.48 
188.17 
189.5Z 
189.64 
190.13 
183.40 
100.79 
191.44 
112.31 
126.06 
101.42 
160.79 

192.50 
161.74 

166.37 
177.23 
162.95 
62.65 
78.14 

142.13 
163.16 
148.01 
164.26 
142.30 

80.39 

153.19 
94.55 

210.02 
177.26 
5Z.06 

194.51 
208.61 
154.67 
99.00 
98.56 
35.67 

201.35 

117.96 
122.00 
114.11 
114.55 
117.51 
Z27.45 

S.114 
56.65 
69.8Z 

171.81 
170.17 
Z73.S8 
173.18 
Z79.16 

94.49 
94.56 
68.76 
80.48 

16Z.75 
ZB1.79 

79.97 
180.94 

177.43 
107.55 
Z51.87 
11Z.11 
118.66 

75.Z1 
114.33 

91.93 
69.28 
66.01 
64.92 
64.9Z 
63.63 
68.Z7 
68.01 
69.Z9 

129.03 
102.64 
49.60 
62.68 
93.93 

102.46 
98.90 

54.13 
100.87 

83.38 
81.53 
84.84 
39.28 
30.58 

101.15 
141.01 
103.65 
141.54 
55.70 

38.28 

83.07 
106.31 
41.47 
97.98 
31.42 
45.84 
43.85 

123.77 
97.96 
99.63 
36.24 
62.30 

119.06 
118.41 
118.34 
117.88 
108.02 
80.23 
62.30 
63.44 

109.44 
32.96 
62.ZZ 
59.53 

10Z.46 
57.87 
05.63 
95.63 
Z8.55 

114.46 

88.27 
65.29 
31.02 

101.34 

102.00 
110.51 
107.69 
115.22 
110.10 

46.11 

56.32 
74.13 
71.23 
70.27 
70.27 
69.12 
73.23 
71.23 
70.59 

122.44 
103.28 
56.77 
68.45 
95.39 

103.12 
64.55 

80.65 
101.74 

86.93 
87.29 
87.64 
47.27 
47.96 

101.99 
139.92 
104.14 
136.37 
62.06 

46.36 

68.62 
106.44 
49.27 
99.23 
40.15 
53.20 
51.42 

121.36 
99.23 

100.67 
44.53 
67.94 

117.35 
116.80 
11674 
116.18 
107.91 
83.77 
87.94 
68.95 

105.66 
41.56 
85.52 
85.47 

103.12 
63.99 
97.21 
97.21 
37.54 

113.43 

90.61 
70.59 
39.79 

10Z.15 

10Z.7Z 
110.05 
107.8Z 
114.08 
109.70 

53.45 

19.07 
37.45 
34.03 
32.91 
32.91 
31.56 
36.39 
34.03 
33.26 
97.06 
72.76 
1729 
30.78 
63.02 
72.98 
26.24 

21.74 
70.87 

92.29 
29.38 
33.59 

71.18 
114.73 
73.66 

115.32 
23.36 

30.06 
76.72 

67.75 

95.70 
67.75 
69.54 

30.18 

90.55 
89.64 
89.76 
89.05 
78.97 
48.92 

79.78 

51.02 

72.58 

65.26 
85.26 

85.55 

57.43 

71.38 

72.08 
81.Z8 

88.37 
B0.8Z 

74.38 
52.24 

43.32 
52.05 

9.58 

90.40 

90.94 

55.84 

73.12 

49.28 

68.44 
67.79 
67.72 
67.07 
57.52 

54.98 

32.33 

52.05 

45.37 

83.88 

3S.20 

50.06 

51.80 
59.96 

84.84 
59.98 

107 
60 

80 
50 
46 

78 

90 

too 
SS 
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GEOTHERMOMETERS FOR SaECTED SITES 

Site n a m * 

MOEOTIZB COWAN SPRINQ*9MI NW THREE FOR KS MT 
MGEOTI78 WOLF CREEKHOT SPRINQ 
HGEOT34S WILUAMSBURQ SPRINQ 
MGEOTOSO OIL W B X (TENSLEEP FORMATION) 
HGEOTS4I MONTANA RESOURCES MONITORING W B X C 
MGEOT34Z MONTANA RESOURCES MONITORING W E a D2 
MGEOTOSS HOWARD SPRING * 25 M SE OF BIGHORN MT 
MGEOT24S WENDT, FRED • .79 Ml S QREQSON (FAIRMONT) 
MGEOT2g8 MBMGRESEARCH W B X * FAIRMONT HOT SPRINGS 
MQEOTISS NELSON, HARVEY * 5 Ml S BROADVIEW MT 
MGEOTOSI BRADBROOK * 10 M S BROADVIEW MT 
MGEOTZ79 FAIRMONT HOT SPRINQS, ANACONDA 
MQEOTZ47 SPANGLER, H A Z a * 2 Ml E -NE GREGSON MT 
MQEOT2I4 HUNSAKER SPRINQ 
MGEOT150 MONT. HIGHWAY DEPT * .79 Ml SE WACO MT. 
MGEOTZIS PLUNKET U K E WARM SPRINGS 
MGEOTZ37 SPRINQSFROM JOINTS IN MISS CYN*SW PLUNKET 
MGEOTIS I MONTANA DEPT HIGHWAYS * 2 5 Ml NE WACO MT 
MGEOTZIS HUNSAKER, MAURICE 
MGEOTISS ANACONDARED TRAVETINE MOUND-GEYSER 
MaEOTSZS SLEEPING CHILD HOT SPRINQS 
MQEOTZSS BRUCE N * IRRIQATION W B X WITH BOOSTER 
MQEOTZIS TOSTON WARM SPRINQ 
MGEOT294 TOSTON WARM SPRINQ 
MGEOT217 BRUCE NORMAN 
MQEOTZIS KIMPTON SPRING 
MQEOT134 WARNER WARM SPRING 
MaEOT172 S T E a E WILUAM * 12.5 Ml SE PINEVIEW MT. 
MaEOTZ84 MBMGTEST WEa*WARM SPRINGS STATE HOSPITAL 
MQEOTOOS WARM SPRINGS 
MGEOTZSS WARM SPRINGS STATE HOSPITAL 
MGEOTZ31 WARM SPRINGS STATE HOSPITAL 
MGEOTSSO BOULDER HOT SPRINGS - LOWER SPRINQ 
MGEOTS48 BOULDER HOT SPRINQS - MIDDLE SPRINQ 
MQEOT34S BOULDER HOT SPRINGS - UPPER SPRINQ 
MGEOTZSZ WARM SPRINGS STATE HOSPITAL * SPRINQ 
MQEOTISS M - B NO. 12 * 5 Ml NE HAMILTON MT 
M G E O T I T I QRIERSON, J.B.*2.5MI NE RANCHERSCEMETARY. 
MGEOTISO PRISON RANCH SPRING SITE NO. 4 
MGEOTI IS DEER LODGE PRISON RANCH W B X 
MGEarTla44 BEDFORD SPRINQS 
H Q E O T I O I QRIERSON, J.B. • 23 Ml NW HYSHAM MT 
MGEOTZ74 MBMG RESEARCH w a x * WEED CREEK- IA 
MQEOT275 MBMGRESEARCH W B X • WEED CREEK- IB 
MGEOTZSS HANSER, B i a • 3 Ml SWTWO DOT MT 
HQEOTZSS FOX INC • 1.9 Ml W - S W T W O DOT 
MQEOT2S7 HOMER, RAY • TWO DOT WATER SUPPLY 
MQEOTZSS HARLOWTON • SOUTH MUNICIPAL W B X 
MQEOTOIS HILLBROOK FLOWING w a x 
MQEOT0I4 WALLS HOT SPRING 
MGEOTOSI ALHAMBRA HOT SPRINGS NORTH 
i i n c n T a T s TOWNSFND.HERB^2J Ml SWWHITE SULPHUR SPGS 
MQEOTZSO RALPH JOHNSON.P.O.BOX 6S,WHITE SULPHUR SPR 
MQEOT004 WHITE SULPHUR SPRINQS 
HQEOTZaZ WHITE SULPHUR SPRINQS BANK W B X 
MGEOTISa WATTS, JAMES • 16 Ml NE KINSEY MT 
MQEOTISS M - B NO 8 W a X ^ 2 S Ml SECORVAaiS MT 
MaEOTOO? BflOAOWATBI HOT SPRINGS W B X 
HQEOTOOa QLOEGE W B X 
MGEOTOOS GARRISON WARM SPRINGS 
MGEOTZOe USaS OBS W B X * 4 Ml SW EAST HaENA, MT. 
M a E 0 T Z 4 2 FLORENCE TEST W B X A 
H a E 0 T 1 S 7 CHBIRY CK SHEB> CO.^1 .SSMI SE HAQEN RANCH. 
MGEOTSSS SIVBITE MY8SE • BOX 319 • INGOMAR MT 99039 
HGEOTze t MOORE THOMAS • S.S Ml SW A N G E U MT 
MQEOTSZ2 BYRNE WARM SPRING • WEST OF BEARMOUTH 
U G E O T I I S NIMROO SPRINGS 
MaEOTOZB BEARMOUTH SPRINOS 
HaEOTS4B LOLO HOT SPRINOS 
HaEOTOOa MARYSVLLE DEB> W B X DEPTH 5750 
MaEOTITO CNERRYCREEK SHEEP 0 0 ^ 2 6 Ml N VANANDA MT 
M a E O T i a z OLSEN, JONAS • 9 Ml NW FLATWLLOW MT. 
MBEOTZOI O L S » JONAS • 14 Ml NE N-BAR RANCH 
MaEOTIS4 REYNOLDS, KBTH • 6 Ml NE FLATWiaOW MT. 
MaEOTISS HILL. FLOYD • 7 Ml N FLATWiaOW MT. 
MaEOT iaO M-B4 (BUTLERCK)^6MINWMISS(XJLAMT 
MaeoTzsa MNa JOE S SONS INC. • S M I SSWWINNET MT 
B a ^ i ' T i i gBWi>, BUB«iy H I I W HUSBT in I . 

MgcoRf ieenoN 
Surface N a - K - C s N a - K - C a LoD(ai)nC«/Na} T a m p a r a t w * n Oa l taT N a - K - C a N a - K - C a Quartz Quartz Chalcedony a -C i l a toba l l l a B-Cr ia loba l i ta AmorphousPubUahad 
Tamp (B=4/S> ($«1/S) Cor rac t t tdCoa f iq i sn t ( M g C o l r . ] Cor rec ted Uncorrected (no eteam) (ataam loaa) Silica EaSmataa 

23 63.30 152.04 

17.4 ;S 
89 i i 

17.8 Si 
16 i i 
23 i i 

23.9 i i 
20 i i 
16 ;S 

32.9 ;s 
61.5 i i 
15.5 i-i 
24.5 ;S 
15.5;;;;; 

17 iA 
17 i i 

16.5 ;i;i; 
15 i i 

21.7 :;:;: 
43 i i 
18;:;:; 

15.5 i i 
45.5;;;;; 

18 i i 
18 i i 
16 i i 
16 i i 
46;:;:; 
77 i i 
67 :;:;: 
54 i i 

64.5 ;*; 
74:;:;; 
54 4; 
79 ;;;i; 

165 i i 
21 i i 
26 ;i;i 
26;;;;; 

23.6 i i 
15.6 ;;;i; 

17 ;i;i; 
20;;;;; 
18 ;S 
19 i i 
20;;;;; 

15.8 i i 
30 i i 

55.8 ;i;:; 
56.5 ;s 
48.5 i;s 
15.3 ;>:; 

46;:;;; 
43.3 i i 

19 i i 
163 i i 
65.5 ;s 
19.4 i i 

25 :•* 
25 ;*; 
15 Si 
38 S;: 
37 ;i;ii 
82 i i 
20 iiiii 

20.5 iiiii 
202 i i 

44 i;iii 
98.7 iiii; 

44 iiii; 
27 ijii; 
18 i:i;i 

24.5 iiiii 
15 ;iii; 
16 i i 

18 iiiii 

30.63 

53.38 
62.65 
76,61 
48.99 
S3.H 
9825 
98.03 

119.6S 
66.77 
99.89 
83.47 
29.41 
2B.6Z 
62.23 
48.07 
40.93 
ei,P9 
48.74 
81,4Z 
24.78 
31.18 

0,75 
3.3S 

94,90 
saz* 
79,49 
85.73 
66,53 

130.10 
126.81 
119.54 
76,Z0 
34.Z9 

116.09 
S»J!t 
34,26 

9S.90 
i i » ,az 
112,81 
99.31 
77.08 
70,27 
85,81 

1S9.9S 
111.87 
l i a 2 S 

18.27 
• « « » 

12S,7S 
1211,78 
85.25 
80,03 
98,93 
30.72 
3770 
391,21 

1Z8.79 
117.14 
10»,48 

m.at 
a.rt 
1S.S1 
SJM 

74,80 
t S t . M 
« « J ! 0 
74,76 
9Z.SB. 
9S.9S 
M M 

1Z9s77 
114.09 

(82.20 

210.53 
216.3S 
101.54 
146 83 
1(1.99 
53.6S 

184.44 
1 » , » 0 
185.41 
Z24.82 

80.04 
144.77 
(48.12 
6 (.83 

130,57 
188.37 
(15.74 
145.18 
179.86 
(9S.S( 
(16.11 
141.S9 
148.44 
89.(7 

141.17 
194.96 
20S.SS 
206,44 
167.93 
141.) 3 
(34.08 
( 8 9 . » 
172,48 
a7.4S 
80.00 
79.90 

7(.S» 
6a.9» 
89,98 
68.32 
9S.12 
68,94 
27,64 

(60.89 
(47,80 
143.79 
157.17 

- T Z g . W 
147.27 
144.81 
51.90 

(8 (.SO 
130,98 
1M.Z4 
(74.98 
(58.28 
141,90 
07.98 
60.7S 

1 7 4 * 1 
1S9.78 
iaz .W 
« 7 , m i 
11»,0T 
19SA1 
(88.80 
118,42 
18SJ(S 
85.S« 
S t S Z 

M8,ZZ 
S5.3Z 

1.02 

1.60 

(.84 
1.55 
0,31 
1.25 
0.34 

-0 .61 
0.S4 
0:14 
125 
1.64 

-0 .32 
1,80 
1.54 

- O A I 
1.08 
123 
0.41 
1.18 
1,77 
139 
1,(7 
2 0 4 
2.03 

-0 ,83 
1.11 
1.15 
1.17 
1,(2 

azs 
ft14 
0.(9 
t , t5 
1,66 

-0 .60 

ox» 
0.89 

- 0 2 9 
-0 ,62 
-0.99 
-0 .3k 
-0 ,99 
-0 .17 
-0:14 

028 
0.S7 
0:35 
t,8« 

• ' = t 1 » 7 -
0,20 
0,23 

-0 .47 
1,32 
ase 
1.4S 
132 
1J7 

*« - 0 : 6 1 
- 0 « 

0.1S 
2:«4 
1*1 
4,13 
a,47 
0.18 
0.84 
0.51 
1,2« 

- 0 . ( 4 
- O M 

0.19 
-0 :34 

63.3D 

30.83 

53.3S 
62.85 
76.81 
48.08 
S3.8S 
53.83 
98.03 

129.30 
88.77 
59.69 
60.04 
29.41 
28.82 
«t .8S 
46.07 
«) .53 
Sf.OS 
4S.74 
31.42 
Z4.75 
3(.6« 

0.75 
3 3 3 

69.17 
80.2ft 
79.49 
85.73 
68.33 

167.93 
141.13 
(34.06 
76,26 
S4.Z* 
67.49 
34.2) 
S4.ZS 

7 ( 3 3 
6S.8S 
SS.5B 
68.3Z 
9 3 . « 
38.54 
a7,64 

(60.89 
(47.<» 
143.79 

(6.217 

-lafss-
t47.Z7 
144.S1 
51.80 
80.as 
«8,0S 
ao.72 
37.70 
33.21 

141.90 
S7.88 
SOTS 

t t t j H 
t t . r T 
16.81 

1 2 0 
74JO 

158.61 
m m 
74.7ft 
S i M 
85 .8* 
S1.8Z 

14»,2Z 
•3 .32 

40.69 

2»:3( 

23,57 
34.89 
8S,S9 

6.93 
2,86 

29.30 
29.04 

7.SS 
30.69 
28:69 
3433 
4938 
43.44 
90:88 
4739 
18:86 
4.19 

35.(8 
S»,72 
30.30 

1.73 
51.(6 

aoM 
26,46 
19.49 
13,46 
14.S2 
14.68 
0.00 

10,65 
i z e 4 
19,8( 
Z 1 « 
1696 
3.62 
3.62 

M A D 
43.35 
41.69 
25.78 
17.44 
0.00 

1DJ64 
7.27 

17.94 
I8.07 
20-(5 
SSJM 

-» t , 4«^ 
ZB.73 
23,37 
20.14 
» . 2 7 

7.81 
2 4 M 
4201 
34.08 
11,71 
21.81 
17,37 
IS.1S 
2ftJM 
SI.7S 
3S.SS 

S.3S 
4.82 

Z5.13 
3S.18 
43,70 
Z8.73 
43.18 
37.Z8 
S I M 

6.(0 

-87.60 

- 4 1 , ( 8 
-3 ,88 
6«,11 

- 6 3 ^ 
- 2 4 3 1 
-28:79 

3 4 J « 0 

1,09 
-5 .80 

-20.17 
- 7 3 8 

- 3 4 * 9 
-43.52 

21,34 
- T M 

-70.79 
- 2 M 6 
-29.00 
- 4 5 M 
- 9 e a 5 
-25.96 

-122.99 
-119.85 

- ) 0 , 7 ( 
-41.47 
- 8 6 M 
-18:53 
-13.98 

Z1.S4 
24.04 

-49,92 
-76,40 
-SO. 12 
- 9 « ? 4 
- 9 8 2 1 

Z4.47 

«Ar 
- 17.78 
-3s .az 

- 5 4 8 ? 
- 8 4 M 

87.79 
6S.S4 
603B 

- B S * Z 
S M S 
84.78 
7 3 * » 

-50.46 
-22:80 
-1»J(7 
-78,87 
- s a s o 
-53,67 

88,93 
-2S.tO 
-42:84 

84,0Z 
- 1 0 1 * 1 

-8S.43 
-111.7ft 

- X M 
SOO 

(16.99 
20.7* 
- 3 / « 
1R43 
\ » J » 

105JH 
2234 

55.21 

30.83 

53.38 
62.89 
10.51 
46.09 
63.68 
53.63 
83.63 

128.21 
68.77 
59.69 
60.04 
29.41 
28.82 
40.50 
46.07 
40.53 
61.05 
46.74 
31.42 

31.66 

69.17 
60.29 
79.49 
65.73 
88.33 

119.59 
110.02 

34.29 
67.49 
34.21 
34.25 

46.86 
50.36 
65.58 
66.32 

58.54 
27.84 
93.10 
83.96 
63.11 

8277^ 
82.50 
70.98 
51.90 
60.33 
98.03 
30.72 
37.70 
3321 

115.35 
67.99 
60.76 
90.39 

1631 

74.60 
148.51 
69.99 
53.97 
5285 
72.96 
7Z.3Z 
37.8Z 
6Z.88 

15Z.04 

182.20 

Z10.53 
Z18.39 
101.34 
148.63 
111.99 
53.63 

184.48 
129.30 
165.41 
224.82 

60.04 
144.77 
146.12 
61.63 

13037 
136.37 
115.74 
145.18 
17938 
155.61 
116.11 
141.55 
148.44 
89.17 

191.17 
194.96 
208.50 
206.44 
157.93 
141.13 
134.06 
189.23 
172.45 
87.49 
80.00 
79.90 

71.33 
68.93 
65.96 
68.32 
53.12 
58.54 
27.64 

160.69 
147.60 
143.79 
157.17 
m ' ^ 1 
147.27 
144.81 
51.90 

181.90 
130.98 
13924 
174.98 
159.26 
141.90 

. 67.99 
80.78 

174.41 
189.78 
18230 
157.08 
113.07 
15831 
183.90 
118.42 
18323 
85.39 
91.82 

143.22 
85.32 

38.28 

10329 
107.69 
38.94 
95.01 

35.89 
58.71 

125.49 
107.85 
89.28 
28.55 
54.13 
50.80 
3021 
70.27 
68.27 

110.91 
100.30 
63.07 
60.34 
81.96 
97.66 
99.26 
26.12 
77.18 

107.17 
89.09 
84.14 

131.37 
136.34 
133.32 
107.00 
109.94 
46.36 
97.76 
9776 

23.99 
30.21 

46.66 
90.95 
46.52 
39.90 

115.96 
110.51 
115.22 
99.04 
9594 

102.74 
99.63 
3928 

118.19 
133.18 
76.98 
59.93 
54.81 
17.75 
84.19 
86.71 

102.55 
64.74 
85.29 
55.26 

119.63 
117.09 
88.16 
48.28 
3831 
4929 
47.99 

132.53 
46.93 

46.38 

103.83 
107.82 
46.08 
96.67 
21.23 
44.21 
64.74 

122.63 
107.76 
74.13 
37.54 
60.65 
57.66 
39.06 
82.93 
73.23 

110.05 
10129 
68.62 
88.19 
89.29 
83.60 
81.66 
37.19 
81.08 

107.16 
91.92 
87.20 

127.60 
131.99 
129.45 
107.03 
100.56 
53.70 
99.06 
99.06 

32.97 
39.06 

53.94 
57.44 
55.62 
47.65 

114.73 
110.05 
114.06 
81.46 
97.48 

103.38 
97.21 
47.27 

118.62 
129.33 
80.57 
65.83 
61.26 
27.85 
8931 
71.65 

10320 
70.10 
70.59 
61.66 

117.84 
115.68 
71.38 
55.38 
48.68 
56.31 
59.19 

126.76 
94.19 
96.99 ,. 

73.47 
76.21 

64.60 

97.56 
78.39 
37.45 

21.74 
18.31 

47.91 
36.39 
61.28 
70.26 
30.98 

90.79 
29.37 
22.90 

49.70 
77.69 
98.29 
53.05 

104.05 
109.54 
106.20 

80.64 

67.54 
67.54 

67.19 
61.26 
66.37 

65.59 
72.88 
85.26 

89.80 
106.05 
45.09 
27.73 

32.72 
33.28 
22.90 
91.17 

1544 
105.33 

52.86 
57.19 

74.84 
97.38 

59.96 
49.94 

60.71 
65.70 
6Z.67 

47.45 
47.45 

65.38 
59.98 
64.64 

45.67 
52.33 
45.37 

6796 
8293 



GEOTHERMOMETERS FOR SaECTED SITES 

Site nama 

MGEOTISO EAGER, REX * 2 Ml SW WINNETT MT. 
MGEOTIOt BRATTON, WAYNE * 2 Ml SE WINNETT MT. 
MQEOTSOS BURLY VISTA TRACTS 
MGEOTI57 TBGEN, PETER • 0 Ml E QRASSRANQE MT. 
MQEOTIOS MATOVICH • 4.9 Ml E GRASSRANGE MT 
MGEOTIS I H 0 L E N 0 2M-BDRLL1NGPR0JECT 
MGEOT240 MSU AG EXPERIMENT STATION • MOCCASIN MT 
MGEOTISS BRADY, EARL^4 Ml NW WINNETT, MT 
MGEOTZOS GERDRUM, RONALD * 3 Ml NE GRASS RANQE MT. 
MGEOTISZ CENEX*15 Ml NE WINNETT MT 
MGEOTISS BASSETT, EARL * 7.9 Ml NW TBGEN MT. 
MGEOTOSO HEDMAN, J . * 40 Ml NE LEWISTOWN MT. 
MGEOTISS HARRIS FLOYD * 11 Ml NW TBQEN MT 
MGEOT194 FOX, DENNIS * 7 Ml NW GRASSRANGE MT 
MGEOTZSS LAURENCE HESS * 1 Ml N MOCCASIN MT 
MGEOTZ04 DELANEY, D0UQLAS*7 Ml NW (WILD HORSE UNIT) 
MGEOTOSO BROOKS WARM SPRING * 2.9 Ml NW BROOKS MT. 
MGEOTISS DELANEY, DOUGLAS * 11 Ml NW ROY MT 
MGEOTI54 MIXER RANCH * 14 Ml SEVALENTINE MT. 
MGEOT04S CARDINAL PET CO • 10 M E HILGER MT 
MGEOTISS BUSENBARK, MERLIN^I Ml S VALENTINE MT* 
MGEOTZSS QUINN'S HOT SPRINGS * JIM AND DONNA BROWN 
MGEOTOOS QUINN'S HOT SPRINGS 
MGEOTIOT YEAGER * 6 Ml EAST MOULTON, MT. 
MGEOTD79 FINLEY, R.S.*1 Ml NW ST. IGNATIUS 
MGEOTZOS SROKY, FRANK^O Ml EAST ROY, MT. 
MGEOTI9Z HORYNA, JAMES • 6 Ml E ROY MT 
MGEOTIS I CORPS OF ENGINEERS SOUTH W B X AFTER PERFS 
MGEOTOSO BRYSON, HAROLD^l Ml W MOIESE MT 
MGEOTOTO YARQER, ROBERT * 13 Ml W CIRCLE MT 
MGEOT2S7 SAND COULEE WTR USERS BENCH W ABV SAND COU 
MGEOTISS TAYLOR, JAMES * 8 Ml ECHRISTINA MT 
MGEOTZSS CHARLES ENTSMINQER*TOWN OF NUMBER SEVEN 
MGEOT29S CUSTER, EVERETT* EDEN RT, GREAT F A a S . MT 
MGEOT297 TOWN OF TRACY 
MGEOT054 SLCGSVOLD, A K * 17 M SBRITCHEY MT 
MQEOT21I GOVER* 2 5 Ml TRAVIS SCHOOL 
MQEOT200 VLLAQE INN • 2 5 Ml NE TRAVIS SCHOOL 
MQEOIZOg STONE GENE 
MQEOTOSZ WEBB RES * 173 Ml SE GERALDINE MT. 
MQEOTSSS HOLLAND, JIM - GREEN SPRINQS 
MGEOTZ4S QREEN SPRINGS * HOLLAND RANCH 
M G E O T I S I TACKE ROBERT * Z Ml SW GREAT F A a S MT 
MGEOT19S PAUL, MCHAa(ROBINSON)*3.5M SW QREATFAaS 
MGEOT3IS BUTTECREEKSPRINQ* SQUARE BUTTE 
MGEOTSIS BUTTECREEKSPRINQ - NORTH * SQUARE BUTTE 
MQEOTISS CHAMBmLAIN, CURTIS * 2 Ml W a B I SCHOOL 
MGEOT3Z1 M a T O N , LARUE* LOWER AQUIFER 
MGEOT314 USGS - M a T O N , LEON 
MQEOTZSa SCHMIDT,aOYD * 3.5 Ml SE SQUARE BUTTE 
MGEOTISO USGS OBS W B X * 3 Ml S V A a E Y SCHOOL 
u r a c n r i o o a n a . s u n t SUNSETMEMORIALCEMETARY 
MGEOTOTS WEBSTER, BONITA*BOX 443 RONAN MT 
MGEOTOSS DEMARS.TOM J . * 10 M l W OF WINIFRED MT. 
MQEOTZ4S HOMESTEAD ACRES COUNTY WATER DISTRICT 
MQEOTZSO HOMESTEAD ACRES COUNTY WATER DISTRICT 
MGEOT24I MCCOLLUM, JIM * 10 Ml NW MATHISON RANCH 
MGEOTOTS CARR, FRANK*BOX 4SS HOT SPRINQS MT 
MGEOT047 • R Y F F a BROS. • SMI S S 3 Ml E HIQHWOOD 
MGEOT097 CHRISTIANSON, BOB^HOT SPRINGS MT. 
MGEOTOSS TOWN OF HOT SPRINQS^ MAIN W B X BY CHURCH 
MaEOTS07 HOT SPfllNaS CITY 
MaEOTZZa LBSTNB) . LAURA • CENTRAL AVEHOT SPRINGS 
HGEOTZSI SCXJTH EAST OF CAMP AQUA 
H G E 0 T S 7 I CORN HOLE* CAMAS HOT SPRINQS 
MGEOTOIT CAMAS HOT SPfllNOS 
MaEOTSSO HOT SPRINGS MONTANA 
MGEOTS5I SYMES H O r a IN HOT SPRINas 
MGEOTOZS SYMES HOT SPRINGS W B X 
MQEOTOei HOT SPRINQ QEOTHBtM W B X - UNNAMED 
MQEOT144 KOEPUNG. O a B B t T • W B X 136 
MaEOT144 OSTRANGBt, DAVE • W E a 58 
HaEOT077 VBINBR. ROSE*3.75 Ml W PABLO MT 
MGEOTOSS IRRIQATIOKl EQUIPMENT SALES*HOT SPRINQS 
MQEOTZ20 JACOBSBI , R • HOT SPRINGS MT 
MaEOTI7S KOPP. ARVID • HOT SPRINGS. MT 
MaE0TB4Z SUN RIVER SPRINGS 

MgconREcnott 
Surface N a - K - C « l « a - K - C « U g ( * < | l 1 C a m « ) T « m p e i « t w * R O M I a T N a - K - C a N a - K - C a Quartz Quartz Cha lcadony a -Cr ia toba l l l a B-Ci ls toba i i ta AmorphouaPubl iahad 
Temp (^=4/3> ( B ^ l / 3 ) C o i r e c 1 « d C a e f l c i * M ( M g 6 o r r . ) Corrected Uncorrected (no ataam) (eteam loaa) Silica Estimates 

24.27 

19.96 

16.76 

a g u a a i : O I H W I I J U . I i a H > H X « l " L ) W I F » U U A AREA 

19.5 i;S 
24.2 i;i;i: 

48 ;iS 
17.9 ;;i;i; 
213 iii;i 

19 ii; 
15 ;iiii 

19.6 i;;;: 
19.9 i i i 

16 iiiii 
17 ;i;i 
21 iii;i 

10.2 i i: 
20.6 ;i;ii 

15 ii;;; 
23 -i'i 
20 ; 

21.3 iii 
10.5 i;i;; 
26.7 iii;i 

27 iiiii 
45.1 i;;;; 
43.3 îii 

15 ;ii;; 
19 iiii: 
19 i;i:i 

18.4 iii;; 
15 ;i;i: 

15.5;;;;; 
25 iii;i 
15 ii.ii 
21 ii;ii 
16 i;:; 

15.5 i;ii 
16 ;is 

21.1 ; 
173 ii 
18.9 :i: 

25 iis 
20 : i 

23.7 iiiii 
26 ;';ii 
15 iiii 
17 is 

169 i i 
17 ii; 
16:;;; 
16 i; i: 

16.5 ;i:i; 
21.8 Sii 
27.1 i i 

16 iiii 
15.5 ;::; 

17 iJi 
19 iiiii 
19 i: 

183 S 
21.9 i i . 
186 i; 
22.5 ;i;;-
16.5;;;;; 

21 iii;i 
29.8 ;;;i; 
91.9 ;i;i; 

44 iiiii 
45 iiiii 
43 iiiii 

33.3 iiiii 
38 iiiii 
15 iiiii 

153 iiii; 
153 i i 
173 ;i;i 
19.5 ;i:i; 

19 iiiii 
152 i;i;i 
30.4 iiiii 

93.19 
94.27 
22.81 
57.79 
48.W 
79.09 
36.4) 
91.37 
84.48 
05.18 
70.90 
8537 
66.35 
35.94 
48.67 
74.05 
-9 .69 
60,00 

146.5Z 
112.37 
133,68 
65.79 
64.25 
79.59 
-«,SS 
81.86 
95.34 
69.35 
60.86 
96,01 
27.13 
92,92 
14.10 
31.23 
12.44 
29.05 
76.88 
96.99 
69.58 
5Z.54 

116.03 

63.80 
58.99 
40.88 
38.47 
9 2 ( 3 
98.84 
89.8t 
74,68 
33,68 
84.77 
t(:s« 
3IIL85 
32.47 
sS.Ss 

100.85 
18,87 
40.62 
88.02 
94.84 
S»,1R 

118.»( 
tt iA* 
1M.70 
Kff-SS 
134, IS 
W2.S1 
M.«ft 
90.M 

SO.lq 
4S.72 
78,21 
S7,»» 

99.04 
89.61 

a2( .7« 
159.85 
146,69 
95.24 

182,25 
10Z.46 
110.59 
70.6* 

t05.4S 
95.28 
00.04 

122.35 
188.08 
99.87 

(89.(2 
85.13 
75.27 

125.83 
73.49 

121.07 
1ZS,22 
84.68 

(65,88 
5336 
87.9* 

(Z9.4S 
108.31 
148.9Z 
159.67 
61,16 

16Z.58 
1SS.9S 
(95.43 
(7S,S« 
1(9.91 
124.94 
92.80 

169.83 
159.80 

(5a.SS 
138.33 
182.57 
149.78 
83.4Z 

181.09 
98.88 

143.58 
182.09 
119.71 

• m w 
118,22 
182,17 
189.42 
82.98 

129,83 
184.81 
(19.13 
(90.35 
181.80 

(20.88 
128.10 
1(S.48 
(20.SS 
1S0.MI 
114,75 
1 7 1 * 1 
(ZS.S4 

1(7.31 
*t6.»S 
toz.z« 
108.SS 

0.02 
- 0 : 1 1 

2.24 
1.17 
1,2( 
0 2 0 
),78 
0.13 
0,98 

-0 .32 
0.44 
0:12 
0.29 
1,(7 
1.40 
0,33 
233 
0J)7 

-0 .80 
0.19 

-0 .70 
0.S8 
0:75 
0.07 
) M 

-0 :40 
-0 :36 

0,41 
0.81 
0,94 
1.68 

-0 .43 
1.05 
1,57 
1:82 
I M 
0:92 
0.31 
O M 
134 
0.24 

i m 
1.14 
1.46 
1.M 

-0 .36 
0:66 
0.S2 
0,78 
1.58 
0:37 
r j B • • 
1.19 
1,S( 
1:5s 

- O M 
1.92 
1,22 
036 
1,(3 
1,17 

O J K 
0.16 
0,11 
0,(4 

-0J>1 
a « 
1.0s 
0,41 
O M 
O M 
1.™ 
O M 
0.92 

98,18 
S5.81 
2Z.SI 
57.7ft 
48.88 
79.09 
38,41 
91.S7 
84.4ft 
70.64 
70.90 
89.37 
6635 
35.54 
46.67 
74.05 
-8 .88 
80.00 
75.27 

nS.ftS 
73.49 
65.7ft 
34,2* 
79.55 
- 8 3 3 
33.9S 
67.58 
89.35 
6 0 , M 
98,01 
27.13 
6 (.16 
(4.10 
31.23 
12.44 

a.m 
76,9» 
86.98 
48.98 
92,94 

1M.60 

63,80 
96.98 
40.86 
38.47 
63.42 
88,64 
3831 
74.66 
33.68 
84.77 

t tss 
30.63 
32,47 
35.6s 
8«.S» 
18.87 
40.02 
86.02 
54.84 
83.15 

(ZP.8S 
128,10 
118,49 
i2a.sa 
(30,*4 
114,75 
74.8S 
80.as 

so ,» 
48.7Z 
78,21 
67.38 

3037 
28.M 
39:48 
42.37 
39.(3 
Z1.Z4 
30:46 
32.49 
3»,7S 
18.Z5 
41.18 
43,48 
3S.31 
W:18 
37.18 
4 3 M 
35.92 
37.85 
28.87 
21.10 
16:49 
0.00 
7,02 

45 23 
28:88 
10.48 
20,76 
37,3* 
'40.03 
66,(9 
6&43 

9.68 
38«1 
3 6 M 
36.53 
56:30 
47,74 
3S.M 

0,00 
31.00 
51,73 

39.69 
33.66 
23.31 
28:14 
2231 
(1,(3 
40:09 
32.01 
5332 
61,42 

• S M t • 
30.41 
4 I M 
44.M 
18:15 
3937 
34,74 
41.56 
46,18 
2 5 M 

o,og 
19:39 

a » 
7,90 

38:48 
13.73 
aMt 

Q.«t 
4Z,M 
84.78 
33,47 
20:08 
2S34 

32.17 
(6.70 

-61.88 
2.44 

-17 ,71 
-» .11 

-94 ,91 
333B 

8 .M 
-25.17 

20.33 
44.S7 
11.9B 

-53,47 
-24.58 

27,80 
-136.23 

27,75 
2.70 

45.SS 
-Z7,2S 

- 4 » « 
38.18 

- ( 48 ,26 
- B O M 
- 2 5 , M 

38.81 
3.ZS 

90 .M 
-8 .62 

-S2.0S 
-83.47 
- S I M 
-87.9Z 
-28.21) 

M/«9 
41.02 

- ^ . 0 5 
123.24 

7.30 
-11.45 
- 5 7 . M 
-64,40 
-ZB.S8 
- 1 » M 
-31.06 

8,85 
- 1 B 3 7 

64.71 
• - " W . W — 

-40,57 
- 3 2 * 9 
-42 ,71 
-88.72 
-4 f tM 

13.W 
- M , 3 6 
-SS,44 

33,2* 
- 4 M 
-2 :88 
ftS.70 
(0.7S 
6.SS 

-SSSS 
(8,1» 

-28:38 
-11,84 
-14.97 

61.02 
66.90 

99.39 
46.68 
78.00 
38.41 
38.30 
56.20 
70.64 
50.97 
40.69 
56.77 
35.54 
46.67 
46.15 

92.29 
72.56 
M.01 
73.49 

64.25 
40.40 

53.55 
67.50 
49.54 
57.63 

27.13 
61.16 
14.10 
31.23 
12.44 
25.05 
38.08 
55.87 

52.54 
16.56 

56.61 
58.09 
40.96 
38.47 
83.42 
98.64 
3931 
8531 
33.68 
20.06 

30.65 
32.47 
35.56 
62.56 

40.02 
52.34 
94.84 
93.19 

84.82 
118.49 
120.58 
35.12 

103.97 
8825 

31.93 
48.72 
79.21 
67.39 

95.04 
8531 

221.78 
199.89 
148.89 
95.24 

182.25 
102.46 
110.59 
70.64 

105.48 
95.29 
90.04 

122.35 
166.08 
09.87 

169.12 
65.13 
75.27 

125.93 
73.49 

121.07 
125.22 
84.68 

105.68 
53.55 
67.59 

125.42 
108.31 
146.92 
15937 
61.18 

162.56 
155.98 
155.43 
173.33 
119.91 
124.94 
0Z.80 

160.93 
139.60 

156.35 
158.33 
16237 
149.75 
63.42 

181.09 
96.68 

143.59 
162.09 
119.71 
14SJ6 
11622 
162.17 
16522 
62.58 

125.83 
134.81 
119.13 
150.39 
191.90 

120.10 
118.49 
12038 
130.82 
114.79 
17131 
126.34 

117.31 
149.33 
102.26 
108.85 

45.00 
51.04 
2631 
37.94 
39.90 
56.58 
36.24 
52.02 
43.65 
49.29 
38.26 
37.94 
49.00 
45.56 
33.34 
40.22 
41.47 
42.38 
59.93 

56.36 
120.69 
1ZZ.62 
4Z.08 
4Z.38 
59.53 
56.56 
35.53 
57.01 
45.84 
30.21 
43.85 
46.11 
90.80 
44.71 
48.92 
84.92 
41.77 

107.51 
40.22 

107.00 

64.56 
59.73 
57.01 
32.96 
54.13 
65.47 
42.38 
83.07 
41.16 

— 8X13-
3131 
41.16 
39.90 
42.38 
55.70 
78.01 
96.90 
67.06 
76.73 

119.96 
117.90 
10S36 
116.19 
m . 6 9 
120.39 
118.72 
83.13 
87.85 
4 7 . n 
5249 
6 8 . n 
65.88 
5129 

52.45 
5 7 n 
35.95 
48.08 
47.85 
6Z.84 
44.53 
98.76 
91.42 
9631 
46.36 
48.08 
92.49 
52.95 
41.90 
48.14 
49.27 
90.09 
62.29 

62.65 
11674 
120.56 
49.6Z 
50.09 
65.47 
6264 
43.ra 
63.23 
53.20 
39.06 
51.42 
53.45 
57 .M 
5219 
55.82 
70.27 
49.54 

107.47 
48.14 

10703 

69.94 
65.85 
63.23 
41.58 
60.85 
70.75 
90.09 
H .62 
48.99 
8S90 
4031 
48.99 
47.89 
90.ra 
82.06 
81.83 
64.95 
7216 
80.70 

114.73 
118.37 
1M.S3 
11832 
1U.34 
118.49 
119.36 
M 3 1 
90.44 
99.05 
59.18 
72.01 
M.72 
98.10 

02.33 
94.66 

27.31 
24.27 

18.31 

32.91 

76.02 

77.47 

32.93 
27.92 
24.71 

21.74 
33.47 

a i m - W W imt i •S34 -ISiSS-

23.36 
46.99 
26.24 
39.13 
4524 
87.10 
89.29 
79.48 
n.so 
n.38 
82.00 
88.01 
51.8S 

20.05 
34.85 
5 4 . n 
18.82 

97.18 

97.02 

96.52 

27.03 
65 .M 
6728 
5S.35 
87 .M 
58.17 
88.78 
66.12 
3321 



GEOTHERMOMETERS FOR SaECTED SITES 

Site name 

MGEOT22e KOPP, ARVID • .25 Ml S CAMPAQUA MT 
MGEOT22I KEMP • 3 Ml SECAMPAQUA MT 
MQEOTZSS JACKOLA AP.100 FT E OF CAMP AQUA BATH SPA 
MQEOT0Z7 CAMP AQUA AREA TEST W B X 
MQEOTZ62 MBMGGEO. TESTWBX #1 • CAMPAQUA AREA 
MGEOTZOZ OLSEN, EDWIN • 8.4 Ml NE WINIFRED MT 
MGEOTZ51 SMELSER, JAMES A. * POWER MT 
MGEOTZZS KEMP * 0 3 Ml E CAMPAQUA MT 
MGEOTZ27 KEMP * .25 Ml N CAMPAQUA MT 
MaEOTZZ4 KEMP RR W B X (RUNAWAY) * 3 Ml N CAMPAQUA 
MQEOTI73 KEMP, ANNA * HOT SPRINQS, MT * 
MQEOTOSI KEMP, ANNA* 5 Ml N HOT SPRINQS, MT 
MGEOTI74 HUGHES, RAY * HOT SPRINQS, MT 
MGEOTZIS BAXTER, C * 13 Ml N CAMPAQUA MT 
MGEOTITS BAXTER, CHARLES * HOT SPRINQS, MT 
MQEOTZZ3 LUCKY HOWSER RANCH * 3 Ml SE LONEPINE MT 
MaEOT148 MATOVICH,JOHN * Z3 Ml SW SUN PRARIE MT 
MOEOTZZZ GAIL PATTON RANCH* 1 Ml SW LONEPINE MT 
MGEOTOTS LONEPINE OBSERVATION W B X 
MGEOTI 10 STREIT, GEORGE * 4MI E - IMI S FT BENTON MT. 
MQEOTZ43 WHITMAYER ASSOC * 4.5MI SE SUN PRAIRIE SCH 
MQEOTIOO CLARK, BRAD * 25 Ml E FT. BENTON MT. 
MGEOTI14 LANDUSKYPLUNGESPRINGS 
MGEOTBTZ LANDUSKY, 1*8.5 Ml S HAYS, MONTANA 
MGEOT046 BLACK COULEE * E OF TEST AREA 
MGEOTS IS ALZHBMER, PAUL * SW OF BRADY, MT 
MGEOTS IZ REVERE, LEE 

MGEOT048 UTTLE WARM SPRINGS*S Ml SE LODGE POLE 
MGEOT3Z4 LODQEPOLE WARM SPRINGS 
MGEOT04S BIQ WARM SPRINGS*64 Ml NE ZORTMAN MT 
MGEOTOSI BIG WARM SPRINGS*6.4 Ml NE ZORTMAN MT 
MQEOTOSZ KIRKALDIE BRUCEV Ml SW LODQEPOLE MT 
MQEOTOST LARGECAPACmr W a L M Ml SW WOLF POINT, MT 
MaEOT0Z4 CITY OF WOLF POINT • W B X IN WOLF POINT 
MQEOTOZS SHB1MAN H O T a OF WOLF POINT 
MGEOTOM USGS TEST w a x * 1 MLE SOUTH POPLAR, MT 
MQEOTOZS FOSS ELMER * 5 3 Ml SEBROCTON 
MaEOTS17 LANDTECH WATER DISPOSAL SERVCE 
MOEOTS15 THORNESS. RICK * 4 MILES NW OF BAINViaE 
MOEOTIOS CLAWITER, MLT * 4MI N-4MI E BIG SANDY MT. 
MQEOTSOS SIMS SPRING 
MGEOTI40 TEXACO INC * 1.7 Ml NWpENTRAL SCHOOL 
MGEOTZSZ MATOVAICH, MARTIN*17 Ml E MALTA NEAR SACO 
MGEOTI 11 SLEEPING BUF REC AREA • 4MI NNW ASHFiaD 
M a E O T I 4 S SHRLE, WALTER * 3 Ml S FRESNO DAM. 
M G E O T I M PIMLEY, DON * 4 Ml NWJOPUN MT. 
MQEOTIOS CADY, a W l N *7 .5 Ml NWJOPUN MT. 
MGEOTSM FRANCIS,CLARA 
MGEOTIOT W a S H , O R V i a E * 13 Ml N-3MI EHINGHAM MT. 
MQEOTSIO BIWARDS, MARVIN/MIKE DUSTBIHOFF 
MQEOTOOS BIG WEST OILCO ' 2 Ml NE MTN VIEW SCHOOL 
M a E O T I 0 4 R Y G H , K E N * 2 2 M I N - 9 MIWJOPUN MT. 
MaEOT142 BRADBURY, ALFRED • 11 Ml E WILD HORSE MT 
HaEOT144 NAQEHUS, ORV iaE • 3 Ml N SIMPSON MT. 

M g CORRECTION 
Surface N a - K - C « N a - K - C s LR8(a<|r tCs/Na}Tsmparatur* R O a l l a T N a - K - C a N a - K - C a Quanz Q u a r b Chalcadony a -Cr ia toba t i l s B-Cr ia lDbal l ta AmorphouaPuUlahad 
Temp (Bs4/S) (B«'1/S) C n r t e c t s d G o e l i c i S M ( M g C o l f . ) Cor rec ted Uncorrected (no etssm) (a lsamloaa) Silica EaSmataa 

323 
26.8 

91 
90 

43.7 
22 
16 

303 
38.9 
32.9 
34.4 

24 
25.8 
203 
223 
233 

16 
163 
163 

19 
153 

20 
24 

203 
283 

25 
25 

26.1 
30 

30.6 
26 

24.9 
91 

163 
17.2 
13.9 
161 
17.9 

15 
18 
15 

353 
42 

413 
17.5 

15 
25 
29 
16 
25 
46 
21 

15.5 
15.5 

87.52 
«7.)!t 

108J!8 
11870 
74.99 

1SB37 
121,58 
99.81 
«2.48 
S4.39 

107.11 
97.92 
90.72 
63.08 
77.99 
60.70 

10S.44 
3266 
23:73 
89.19 

12930 
86 84 
81,75 
89.17 

107.18 
35.78 
30.48 
48.68 
4S.B2 
50,01 
41.65 
46,53 

174.23 
64.71 
41.39 

122.02 
102.22 
65.27 

10528 
15.54 

136.01 
68,06 
71-17 

10434 
91.98 
9812 
SLe9 
92.88 
70.51 

11037 
99.89 
89.84 

100.02 
1(3.76 
(18.28 
128.18 
1 ( 6 7 2 
6 4 * 7 

(11.38 
1(0.87 
113.45 
(03.13 
121.80 
124.33 
(15.4 ( 
98.53 

113.98 
81.91 
e 4 . w 

(4 (.52 
1(8.68 
183.48 
80.43 
nsft 

182,01 
(M.7S 
90,94 
91,18 
82.90 

(74.25 
171.71 
172,28 
(85.73 
(6S.B6 

123.03 
37.66 

t07.4« 
104.S9 
81.52 

100.32 
97.71 

185.47 
8Z.8S 

(9«,77 
159,20 
8 9 . 1 * 
98.9S 
83,78 

126.42 
88.62 
46,04 

M .40 
72.75 
73.17 

0:15 
0:18 
0 . (1 
0.13 
0,9 ( 

-0 .77 
- 0 , ( 1 

0.13 
0:24 
0 2 3 
0.16 
0:28 
0.ZS 
0,(8 
0.44 
0,42 

-0 .53 
1,41 
1.34 
0.81 

-0 ,44 
-0.Z4 

1,78 
1.71 

- 0 , ( 9 
0.8 ( 
0.92 
1,43 
1.41 
1.40 
1.48 
1.43 

-0.4S 
-0 .43 

O M 

-a i9 
-0 .53 

0,48 
-0 .09 

1.47 
- 0 . M 

1X11 
0.94 

- 0 : 9 1 
-0 ,43 
-0 .43 

1,28 
- 0 3 8 
-0 ,37 

-0 .37 
-0 ,30 
-0 .17 

87.SZ 
97.10 

(18.8S 
128.16 
74.88 
64.S7 

(1(.38 
88.81 
82.48 
64.38 

1Z1.80 
87.82 
90.72 
83.08 
77.55 
M.70 
84.86 
32.68 
23.73 
89.19 
80.43 
88.69 
91,75 
35.17 
«6.»4 
35.76 
M.4S 
48.W 
48.82 
M,0 ( 
41.85 
48.53 

123.03 
37.58 
6 (,3ft 

104,85 
61.52 
45.27 
87.71 
(5.54 
92.W 
M,08 
71.17 
89. IB 
98.98 
43.76 
«1,8» 
45.62 
46.04 

M.40 
72.73 
73.17 

14.71 
17.52 
4.84 
8.61 

2 I M 
30.48 
3S.3S 
12.48 
20,92 
10.75 
15.82 
1 1 « 
16.17 
18,45 
14.19 
15.35 
23.90 
30.34 
31.99 
56.9Z 
25.88 
55.57 
39,44 
35.90 
7 (.OS 
44.43 
4»J!1 
36:0 ( 
35.TO 
3«,M 
37.29 
39.99 

7038 
25.68 
47.54 
25,84 
24 .M 
54:52 
4Z.47 
43J!7 
Z0:04 
32:32 
3632 
35.53 
38,78 
4 Z M 
37,75 
28:38 
27.82 

53,07 
22.41 
45.02 

- (« .7S 
S M 

-6 .36 
922 

- I S M 
- 8 M 
61.05 
-7 .70 

7.28 
-26.72 

23:85 
• ' I L T * 

-7 .38 
-22.28 
- 4 7 3 2 
- 4 8 M 
-23.65 
-62.2 ( 
- 7 5 2 4 

79.55 
17.38 
37.05 

- 4 9 M 
-48.69 

78.78 
-28.79 
-39.76 
-18,4» 
-25 .01 
-20.26 
- 3 2 4 7 
-47.89 

117.01 
- 6 2 9 7 

16.04 
39,26 

-28.23 
35.39 
59.78 

-67,72 
5.48 
0,18 

12-18 
1.87 
1.44 

1 2 M 
- 4 S M 
-11.79 
-44 .01 

29.37 
-15.09 

-B.42 

87.92 
93.48 

119.23 
123.93 
74.99 
64.67 
90.31 
99.61 
89.20 
84.39 
97.99 
97.92 
90.72 
83.08 
77.95 
60.70 
64.66 
3266 
23.73 
19.64 
7308 
31.63 
31.75 
39.17 

39.79 
30.48 
48.88 
46.82 
50.01 
41.85 
46.53 

37.58 
49.37 
69.99 
61.92 
2 9 . n 
37.94 
19.94 
87.43 
67.90 
90.02 
63.91 
98.94 
91.88 
31.89 
69.82 
46.04 

36.02 
72.73 
73.17 

100.02 
113.76 
119.23 
129.16 
11672 
64.67 

111.36 
110.97 
113.29 
103.13 
121.90 
12433 
119.41 
96.93 

113.96 
91.51 
64.86 

141.52 
11838 
183.28 
90.43 
ra.89 

182.01 
1W.75 
90.94 
91.16 
92.90 

174.25 
17171 
17228 
165.73 
16836 

123.03 
37.98 

107.46 
10439 
61.92 

10032 
97.71 

139.47 
92.88 

198.77 
199.20 
69.18 
99.98 
63.78 

126.42 
69.62 
46.04 

65.40 
7273 
73.17 

8231 
65.76 
95.11 
94.06 
M.25 
46.38 
31.42 
95.53 
93.21 
87.80 
87.68 
83.25 
78.44 
77.45 
65.29 
62.49 
40.65 
55.04 
50.93 
44.71 
40.89 
30.21 
99.12 
92.29 
24.03 
33.34 
33.34 
99.26 
99.93 
55.93 
51.77 
50.60 

47.99 
47.99 
38.94 
55.26 
54.96 
71.09 
88.01 
82.88 
72.63 
57.86 
57.86 
29.81 
3021 
47.99 
61.72 
38.81 
25.45 

34.82 
29.39 

• 3 5 3 9 ^ 

65.M 
68.61 
98.78 
95.85 
n . 0 4 
53.70 
40.15 
97.12 
95.11 
90.40 
90.29 
86.42 
82.20 
81.33 
70.59 
66.11 
46.71 
61.48 
69.83 
92.19 
46.71 
39.06 
65.10 
56.97 
33.42 
41.90 
41.90 
61.66 
62.25 
62.25 
58.54 
5768 

5515 
55.15 
46.98 
61.66 
81.05 
75.72 
71.23 
66.45 
77.26 
63 .M 
6 3 . U 
3 8 . N 
39.06 
55.15 
67.42 
46.W 
34.71 

43.24 
38.31 
4421 -

91.43 
94.78 
64.71 
63.59 
55.28 
13.79 

6515 
62.68 
56.93 
56.60 
5211 
47.04 
46.00 
33.26 
30.36 

22.67 
27.73 

2 6 . n 

22.90 
22.20 
30.33 
34.03 
30.76 
41.15 

29.56 

- — 

32.71 
35.78 

45.27 
43.01 
37.75 
37.63 
33.33 
28.88 
27.73 

2131 
16.74 

- — -
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ABSTRACT 

Montana's Geothermal Resources 

The Montana Bureau of Mines and Geology has updated its inventory of low-

and moderate temperature resources for the state and has assisted the Oregon 

Institute of Technology - GeoHeat Center and the University of Utah Research 

Institute in prioritizing and collocating important geothermal resource areas. 

The database compiled for this assessment contains information on location, 

f low, water chemistry, and estimated reservoir temperatures for 267 geothermal 

wells and springs in Montana. For this assessment, the minimum temperature for 

low-temperature resource is defined as 10° C above the mean annual air 

temperature at the surface. The maximum temperature for a moderate-temperature 

resource is defined as greater than 50° C. Approximately 12% bf the wells and 

springs in the database have temperatures above 50° C, 17% are between 30° and 

50°C, 2 9 % are between 20° and 30°C, and 4 2 % are between 10° and 20° C. 

Low- and moderate-temperature wells and springs can be found in nearly all areas 

of Montana, but most are in the western third of the state. Information sources for 

the current database include the MBMG Ground Water Information Center, the 

USGS statewide database, the USGS GEOTHERM database, and new information 

collected as part of this program. 

Five areas of Montana were identified for consideration in future 

investigations of geothermal development. The areas identified are those near 

Bozeman, Ennis, Butte, Boulder, and Camas Prairie. These areas were chosen 

based on the potential of the resource and its proximity to population centers. 
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1.0 INTRODUCTION 

Previous Geothermal Assessments 

Two state-wide geothermal assessments have been conducted in the past. 

Allen (1980) collocated geothermal resources and cities for eight western states 

including Montana. Allen's study focused on resource temperatures greater than 

50°C and did not include low-temperature resources. Sonderegger and others 

(1981) produced a 1:1,000,000-scale map and associated table of geothermal 

resource areas in Montana based on a compilation of various published reports and 

theses. Although the compilation included temperatures below 50°C, these data 

were not stored in a digital format because electronic databases were not available 

then for retrieval or storage. These reports, however, provided a good basis for 

updating information which has now been stored in a digital format. 

Overview of Program 

The Montana Bureau of Mines and Geology (MBMG) entered into a 

cooperative agreement with the Oregon Institute of Technology GeoHeat Center 

(OIT-GHC) and the University of Utah Research Institute (UURI) to conduct several 

tasks related to Montana's geothermal resources. These tasks included: 

• preparation of a comprehensive digital geothermal-resources database 

containing temperature, location (latitude/longitude, 

Township/Range/Section/tract, and county) and chemistry (pH, TDS, and 

selected chemistry). The minimum temperature for a low-temperature 

resource was defined to be 10°C above the mean annual air temperature at 

the surface. 

• preparation of a 1:1,000,000-scale map of occurrences within Montana. 

The map was compiled in a digital format. 



• collecting samples from areas lacking information; analyses of the samples 

were conducted by UURI Earth Science Laboratory. 

• a final summary report describing all tasks and their results. 

• assisting OIT-GHC and UURI to prioritize low- and moderate-temperature 

resource areas. 

Funding for this program was provided by the Department of Energy through 

a task agreement with OIT GHC and UURI. The tasks performed under this 

agreement may be considered Phase I of the Low-Temperature Geothermal 

Resources and Technology Transfer Program. Phase II, if funded, will include a 

detailed study of priority sites. 



2.0 DATA SOURCES 

References Used and Selection Criteria 

Ground Water Information Center 

The criteria for selecting sites that were to be included in the database 

depended on the source of the data. For the initial search of the Montana Bureau 

of Mines Ground Water Information Center (GWIC) database, a minimum 

temperature of 13° Celsius was used (10° degrees above the lowest mean annual 

temperature officially reported anywhere in Montana) to ensure that all low-

temperature sites were included. This query produced approximately 600 records. 

Each record included any information that was available on location , site name, 

well depth, f low, temperature, and chemistry. These records were then transferred 

to a PARADOX database where more restrictive queries could be made that would 

eliminate records while allowing for a review of the eliminated records. For 

example, after sorting and separating the data into five geographic areas for which 

the mean annual air temperature was better defined and running a query based on 

that temperature, approximately 250 sites were eliminated, leaving approximately 

350 sites to be considered further. Each of the remaining 350 sites was assigned 

a 3-digit identification number with a prefix of MGEOT. The rejected records were 

reviewed for other geothermal indicators such as high chloride, silica, and/or 

arsenic concentrations and close proximity to known geothermal areas. 

GEOTHERM 

A digital version of the GEOTHERM database was obtained from the 

Department of Energy Geothermal Division. These data had been compiled in an 

earlier, region-wide inventory (Reed and others, 1983). Although no new records 

were added to the MGEOT database, the GEOTHERM records were compared to 

those in the MGEOT database for accuracy and completeness. Since there were 

few changes, it was not necessary to merge the databases; any necessary changes 

to the MGEOT database were made manually. 



Published Data 

The tables of geothermal wells and springs produced by Mariner and others 

(1976), Leonard and others (1978), and Sonderegger and others (1981), were also 

used to ensure the completeness and accuracy of the MGEOT database. Any 

additional sites' or information from these reports were entered manually into the 

database. The same approach was taken with other published sources. 

Twelve Master's theses were reviewed for additional information on 

geothermal resource areas. Many of the investigations focused on the geologic or 

geophysical aspects of a known geothermal area. Little chemistry data was 

gleaned from these reports; however, temperature and location of many sites were 

verified as a result of the review. 

Error and Duplicate Records 

The most common error encountered was high temperatures reported for 

wells and springs in areas where geothermal sources are known not to exist. The 

most probable cause for the high temperature is "warm-day" sampling or improper 

purging of shallow wells. These sites were eliminated based on the personal 

knowledge of the investigators or on data collected at that same site at another 

t ime. Another common error was in the units used for concentration data. Trace-

metals such as boron, arsenic, and lithium were often in error as a result of 

converting between parts-per-billion (//g/L) and parts-per-million (mg/L). The 

original publication was used, if possible, to correct these. In other cases, a 

calculation of ionic balance was used to determine if a problem existed. 

With some exceptions, duplicate records in the form of data for two or more 

samples from the same site were eliminated and the most recent, most complete 

data were used. The exceptions were the site that had been re-sampled as part of 

this inventory (Symes Hotel, MGEOT352) and sites where samples had been 

collected several years apart. The intent was to provide information on changes in 

temperature and chemistry over time. The other exception were those sites where 



information was limited wi th respect to chemistry. In these cases, two data sets 

provided more useful information on the site. There is a total of 24 duplicate sites. 

Reference/Bibliography # 

A reference is given for each record in the database. The reports published 

by Mariner and others (1976), Leonard and others (1978), and Sonderegger and 

others (1981) provided most of the information for previously identified geothermal 

areas. The GWIC database provided more recent data for previously identified 

sites. GWIC also provided information for areas near previously identified resource 

areas and for low-temperature sites in geothermal areas not previously identified. 

The references/bibliography listed in Section 8.0 also includes the theses and 

other publications that pertain to geothermal resource areas in Montana. As noted 

in Section 2.0, some of these references provided confirmation of location and 

temperature. Rautio and Sonderegger (1980) also provided a bibliography of 

geothermal resources in Montana. This is reproduced in this report as a useful 

supplement to the bibliography. 



3.0 DATA FORMAT 

Organization of Tables 

The data fields used in the database were recommended by program leaders 

at OIT-GHC and UURI, and agreed upon by state team members. The final version 

of the data was exported from the PARADOX database to a LOTUS-123 format. 

The spreadsheet enabled an evaluation of the distribution of sites, the calculation 

of reservoir temperature, and provided a means of graphical output. 

State Geothermal Resource Map 

The location (latitude/longitude), temperature, resource type (well or spring), 

and ID number of all sites in the database were imported from the spreadsheet to 

an ARC/INFO based Geographical Information System. The data were then plotted 

at 1:1,000,000 scale with county boundaries. Each data-point indicated the ID-

number, the temperature range (by color), and resource type (well or spring, by 

symbol) as well as location. This initial plot was used to verify the accuracy of the 

location, to give an indication of the density of sites in a given area, and to identify 

any sites that were plotted in areas where geothermal resources are known not to 

exist. The final map uses the same format and presents each of the individual sites 

listed in the database. A listing of selected fields for all sites is presented in 

Appendix I. The large number of sites in the Camas-Lonepine area made it 

impractical to plot the ID number for each site; these are repeated in a separate 

table in Appendix I. 

Procedures for using the data 

The database listing in Appendix I is sorted by location (ascending latitude). 

This format is also used in the listing of maximum temperatures based on selected 

geothermometers in Appendix II. The information for each site is listed with 

reference to the ID number on the 1:1,000,000-scale map. 

In the repetitive process of adding and deleting sites based on a multitude of 

criteria, it was found that maintaining the database in a PARADOX (or similar) 



format was best. This format enables searches using the an ID-number or location 

from the map or general information, such as site name, and is contained in a 

single database-table. This single table can be separated into several tables as the 

need arises. 
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4.0 FLUID CHEMISTRY 

Samples collected in this assessment 

Eight water samples were collected from five areas in Montana; seven of 

these sample sites had not been sampled previously or had only limited information 

prior to this investigation. The eighth site was selected to provide a comparison of 

data collected approximately 10 years apart. 

BOULDER 3 Springs 1 Well No previous chemistry 

GREEN SPRINGS 1 Spring No Previous Chemistry 

HOT SPRINGS 3 Wells 2 wilh no previous chemistry 

F i g u r e 1 Eight samples were collecteci from three areas of Montana. Seven of the sites ha(d little 
or no chemistry data. 

Boulder Hot Springs, south of Boulder, MT 

The Boulder Hot Springs resort is approximately 3 miles south of the town of 

Boulder within the Boulder Hot Springs KGRA. Previous owners of the resort 

would not grant access for sample collection during previous investigations. The 



current owners, however, kindly allowed access, and each of the three springs 

near the resort were sampled (MGE0T349, MGEOT350, and MGEOT351). A 

fourth sample (MGEOT356) was collected from a well that had been intended as a 

drinking-water supply for the hotel, but produced "hot water" according to the 

owner. 

Symes Hotel, Hot Springs, MT 

The Symes Hotel uses a well for domestic water use. This well had been 

sampled in previous investigations, the sample date being 1980. The area has 

since undergone a moderate amount of development, and several additional wells 

have been completed in the area. Thus, this site (MGEOT352) was chosen to 

provide a comparison. 

Koepling Well (MGEOT355) and Ostranger Well (MGEOT 354) , north of Hot 

Springs, MT 

These wells are in the Little Bitteroot Valley 3 to 5 miles north of the town of 

Hot Springs. Although previously identified to be within a geothermal resource 

area, these wells had not been sampled in previous investigations. 

Green Springs Area (MGEOT353), southwest of Camas Prairie, MT 

Local residents identified 3 to 4 "hot" springs in the area south of the town 

of Camas Prairie. Nearby, Green Springs had been identified by Sonderegger and 

others (1981) as a geothermal area, but only limited data were available. 

Sample collection/analytical methods 

Water samples were collected from wells and springs in accordance with the 

Standard Operating Procedures provided by UURI (Kroneman, 1992). Each sample 

consisted of a 60-ml bottle filtered and preserved with 20% HNO3, and 250-ml 

bottle filtered and preserved with 1 % HCL, and a 500-ml bottle filtered with no 
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preservative. Upon collection of each sample, specific conductance, pH, water 

temperature and air temperature were obtained at the sample source. Spring 

samples were collected as close as possible to the source. Wells were sampled 

after pumping or bailing a minimum of three casing volumes and after field-

parameters (pH, SC, Eh, and temperature) had stabilized to a range of less than 

10%. 

Samples were shipped within 48-hours of collection, via overnight delivery, 

to the UURI Analytical Laboratory in Salt Lake City, Utah. The samples were 

analyzed for major cations, major anions, and selected trace-metals. 

Reservoir Temperatures 

Several methods to estimate the reservoir temperature have been proposed; 

the most widely used are those using dissolved concentrations of silica (as SiOj), 

Na-K-Ca, Na-K-Ca with a correction for Mg, and Na-K and are summarized by 

Fournier (1981). These methods represent empirical, equilibrium equations for 

which the water temperature at the reservoir is calculated. As noted by the 

authors of the methods, these calculations should be interpreted in consideration of 

the geologic and hydrogeologic setting. 

Analytical Results 

The analytical results for selected analytes are presented in Table 1. These 

sites are also included in the listing in Appendix I, in the listing of temperatures 

from geothermometers in Appendix II, and in the MGEOT database. 



TABLE 1 
ANALYTICAL RESULTS 

1993 SAMPLING 

11 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

Temp 
(°C) 

54.0 

64.5 

74.0 

34.5 

33.3 

26.5 

17.2 

23.7 

Flow 
(L/m) 

3 4 0 * 

75 .7 * 

7 5 * * 

2 0 0 0 * * 

TDS 
(mg/L) 

419.5 

401 .4 

421.1 

373.1 

297.2 

275.0 

290.9 

208.4 

pH 

8.89 

8.80 

8.89 

8.46 

9.66 

8.23 

8.05 

9.86 

Cl 
(mg/L) 

21 .0 

22 .0 

22 .0 

16.0 

11.0 

10.0 

14.0 

12.0 

SO, 
(mg/L) 

76.0 

73.0 

80.0 

54.0 

30.0 

5.1 

3.8 

17.0 

* Flow measured wi th bucket/stopwatch * *F low estimated 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

F* 
(mg/L) 

11.8 

11.0 

11.1 

5.7 

5.6 

3.4 

5.4 

2.1 

Ca 
(mg/L) 

2.7 

3.2 

2.0 

4.09 

0.6 

4.5 

5.5 

0.8 

Mg 
(mg/L) 

0.4 

ND 

0.3 

ND 

0.7 

ND 

2.5 

1.2 

Na 
(mg/L 

122.0 

111.4 

118.2 

108.2 

89.4 

95.6 

109.3 

57.1 

K 
(mg/L) 

3.8 

6.1 

ND 

3.7 

2.2 

2.9 

ND 

2.1 

Fe * * 
(mg/L) 

ND 

0.31 

0.08 

0.09 

ND 

0.06 

0.39 

0.27 

The drinking water standard (primary) for fluoride is 4mg/L. 
The drinking water standard (secondary) for iron is 0.3 mg/L; the aquatic life standard (acute) is 
Img /L . 
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TABLE 1 - Continued 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

SiOj 
(mg/L) 

93.2 

90.0 

98.5 

86.55 

73.08 

36.64 

12.96 

55.8 

As 
(mg/L) 

0.7* 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B 
(mg/L) 

0.6 

0.5 

0.5 

0.49 

0.2 

0.4 

0.3 

0.1 

Li 
(mg/L) 

0.23 

0.22 

0.23 

0.21 

0.04 

0.04 

ND 

ND 

* Because of the high As concentration, this spring was re-sampled and analyzed by MBMG. The 
second analysis indicated a concentration of 0.02ug/L As. 
ND = Not Detected 

Boulder Hot Springs 

The Boulder Hot Springs area lies approximately 3 miles south of the town of 

Boulder near the Interstate 1 5 highway. The area lies within the Boulder Batholith 

about 4 miles from its eastern edge. Until this investigation, only limited chemistry 

data and field parameters were publicly available for this area (Robertson and 

others, 1976, published limited chemistry and a reservoir temperature, but the 

location of the sample was not made clear). Other hot-springs and warm-water 

wells are known to exist in the area around Boulder; however, access was not 

gained either because the owner denied access or could not be contacted. 

The samples were collected from three springs that have been developed to 

supply the Boulder Hot Springs resort. At present, the primary use of the hot 

water is a naturally heated swimming pool. As renovation of the hotel continues, 

the water may also be used for space heating as was the case in the past. 

Samples were collected at the supply pipe at each spring-box. Water-flow, which 

was difficult to measure because of the structures, was measured at two of the 
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springs using a bucket and stopwatch; the f low of the middle springs could only be 

estimated. The combined f low of all three springs is on the order of 490 L/min. 

The field-temperatures of the springs vary by 20°C; the upper spring had the 

lowest temperature (54°C) and the middle spring, which was not being used, had 

the highest temperature (74°C). The variance in temperature suggests that the 

water supplying the springs is undergoing mixing. Conversely, the chemistry of the 

waters from each of the three springs is similar (all are strongly a sodium-

potassium type water) and the estimated reservoir temperature for each of the 

springs tend to agree regardless of the geothermometer used (Table 2). Thus, the 

variance in temperature may result f rom the way the spring was developed and fed 

to the spring boxes. 

TABLE 2 
Selected Geothermometer Temperatures^ 

Boulder Hot Springs 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

Na-K-Ca 
(corrected) 

110°C 

120°C 

Na-K-Ca 
(uncorr.) 

134°C 

158°C 

141°C 

134°C 

Qtz 
(no steam) 

133°C 

131°C 

136°C 

129°C 

Qtz 
(steam) 

129°C 

128°C 

132°C 

126°C 

*Geothermometer temperatures for all sites are presented in Appendix II. 

The well, with a depth of 37.5 meters and a static-water-level of 0.85 

meters, is downhill from the resort and the springs. The chemistry of its water 

(Table 1) is similar to that of the springs; and the geothermometer temperatures 

(Table 2) are in good agreement with those calculated for the springs. The water 

temperature (34.5°C) was 20°C lower than the spring with the lowest temperature. 

A small pond near the well had a temperature of 21 °C. 
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Hot Springs Area 

Three water samples were collected from the Hot Springs area: two from 

wells north of Hot Springs and one from a well in Hot Springs. As noted 

previously, temperature and chemistry data were not available for three of these 

sites, and the fourth, the Symes Hotel, had a sample collected in 1972 . 

The Koepling well and the Ostranger well are completed in the Lonepine 

aquifer approximately 1.5 miles apart and approximately 5 miles northeast of Hot 

Springs. The Symes Hotel is located in Hot Springs. 

Water temperature and the concentration of several of the dissolved 

constituents varies between the three wells (Table 1). The geothermometer 

temperatures (Table 3) also indicate a range of temperatures wider than would be 

expected for a system with little or no mixing. Donovan (1 985) suggested that the 

chemistry (and geothermometers) reflected the relative position of the well in a 

deep-circulating f low system. 

TABLE 3 
Selected Geothermometer Temperatures* 

Hot Springs Area 

Ge 

ID 

MGEOT352 

MGEOT355 

MGEOT354 

othermometer 

Site Name 

SYMES HOTEL 

KOEPLING 
(WELL 138) 

OSTRANGER 
(WELL 56) 

temperatures for all site 

Na-K-Ca 
(corrected) 

35°C 

s are presente 

Na-K-Ca 
(uncorr.) 

131°C 

126°C 

d in Appendix 

Qtz 
(no steam) 

120°C 

48°C 

88°C 

c II. 

Qtz 
(steam) 

118°C 

55°C 

90°C 

A time-comparison of geothermometer temperatures for the Symes Hotel 

well (Table 3) suggests a 3 to 5°C drop in temperature, perhaps the result of 

continued development of ground-water resources in the area. None of this 
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development, however, has been of the geothermal resources. This area could 

easily provide for applications of heat-transfer technology. 

Green Springs 

Green Springs is approximately 12 miles south of Hot Springs and 

approximately 2.5 miles southwest of Camas Prairie. Green Springs consists of 3 

to 4 thermal springs feeding a wetlands/pond area. Elsewhere in the area, several 

small springs have been described by local citizens. A sample was collected from 

the largest of the springs at its source (Table 1). Although the site was 

documented by Sonderegger and others (1981), only a few chemical parameters 

were measured. The new data enabled a calculation of geothermometer 

temperatures (Table 4). 

TABLE 4 
Selected Geothermometer Temperatures' 

Green Springs Area 

ID 

MGEOT353 

Site Name 

GREEN SPRINGS 

Na-K-Ca 
(corrected) 

Na-K-Ca 
(uncorr.) 

140°C 

Qtz 
(no steam) 

107°C 

Qtz 
(steam) 

107°C 

^Geothermometer temperatures for all sites are presented in Appendix II. 

The differences between geothermometer temperatures suggests that mixing may 

be occurring and the difference in surface temperature and the geothermometer 

temperatures suggests either a high heat transfer or a slow circulation rate for this 

area. 
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Observations From Other Database Entries 

Incorporating low-temperature sites in the inventory produced a new 

perspective of geothermal resources in the state. Areas such as Butte became 

more important with respect to potential development. The same may be true for 

the area near the city of Great Falls in Cascade County where wells 128- to 366-

meters deep in the Madison Group produce water that ranges from 15 to 19°C; the 

water is used for irrigation and public water supply. Wells 274- to 396-meters 

deep in southern Treasure County and northern Big Horn County produce water 

whose temperatures range from 16.5°C to nearly 20°C. 

The lower temperatures used in the selection criteria also had the effect of 

enlarging some of the areas identified by Sonderegger and others (1981). An 

example of this is in southern Broadwater County and northwestern Gallatin 

County where wells and springs had been identified in previous investigations. 

Updating the database provided additional information that may indicate a larger 

area for potential development. 
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5.0 DISCUSSION 

Resource Potential 

There are 291 records in the current database; these represent 267 

individual sites (wells and springs). Approximately 7 1 % of these sites exhibit 

water temperatures between 10 and 30° Celsius (Figure 2). 

DISTRIBUTION OF SITES 
STATEWIDE 

(42%) 10 to 20° C 

(29%) 20 to 30 ° C 
(12%)>50°C 

( l l%)40 to50°C 
(6%) 30 to 40 ° C 

F i g u r e 2 About 7 7 % of the geothermal sites in Montana have water 
temperatures less than 40° Celsius; 12% of the sites have temperatures greater 
than 50° Celsius. 
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Collocation of Resources and Users 

Montana's population centers are generally small ( < 5 0 , 0 0 0 people) and 

DISTRIBUTION OF SITES 
WEST OF 111 DEGREES LONGITUDE 

CO 
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10tD20 20to30 301040 

Temperature Range (degrees Celsius) 
Number of Sites = 153 

Figrire 3 The western third of the state has 153 sites. About a third of 
those (approximately 100)have temperatures greater than 3 0°C. 

widely distributed. The western third of the state has more of the larger population 

centers and a slightly higher overall population than the eastern two-thirds. 

The distribution of geothermal resources mimics, but does not correlate, to 

that of the population; 152 of the 267 sites occur in the mountainous area of the 

western third (generally west of 111° longitude) whereas 11 5 sites are in the plains 

area of the eastern two-thirds of the state. Similarly, the number of warm and hot 

springs is much higher in the west. 
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A comparison of the distribution within the western (Figure 3) and eastern 

(Figure 4) parts of the state shows that the western third has a larger number of 

sites wi th temperatures greater than 30°C. 

Collocation of population centers, albeit small, and geothermal resources are 

most likely to occur in the western third of the state. It should be noted, however, 

that deep wells into the Madison Formation in the eastern part of Montana have 

the potential to produce low- to moderate-temperature water as demonstrated in 

Treasure County and northern Big Horn County. 

DISTRIBUTION OF SITES 
EAST OF 111 DEGREES LONGITUDE 
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Temperature Range (degrees Celsius) 
Number of Sites = 115 

Figure 4 Most of the sites in the eastem third of the state. 
have temperatures greater than 3 0°C. 

About 2 0 sites 
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6.0 SUMMARY 

Each of the tasks outlined in the agreement between the Montana Bureau of 

Mines and Geology and the Oregon Institute of Technology / University of Utah 

Research Institute have been completed. The database described here represents 

the most current information on geothermal resources in the state of Montana. 

The database also contains the information collected from eight sites that lacked 

information prior to this inventory. A 1:1,000,000 scale map, which accompanies 

this report, shows the location, temperature group, distribution, and type of 

geothermal resources in the state. 

The distribution of geothermal resources and population in Montana suggests 

a good potential for development of these resources. Although Montana has only a 

few large population centers, smaller cities and towns near the resources could 

benefit f rom development. Although the low temperature of the resources (most 

are less than 50°C) restricts the type of development, small-scale direct-heat or 

heat-pump applications, aquaculture, and other development may be economical in 

some areas. 

Whereas the information presented in this report reflects the current 

knowledge and information on geothermal resources across the state, funding and 

time limitations would not permit an evaluation of each site. Individuals or groups 

wi th the intention of developing any of the sites or areas identified in this 

assessment should conduct a more thorough investigation and confirm the 

temperatures, chemistry, and f lows. 
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7.0 RECOMMENDATIONS 

Priority Areas for Phase II Studies 

The dominant consideration in selecting areas in Montana for future studies 

is the proximity of the resource area to transportation and population centers. 

Although there are several resource areas with a relatively high potential for 

development, limited past and/or current use and low population in the area likely 

prohibit development. The areas that have the highest potential and are nearest 

population centers (Figure 5) and transportation routes are as follows: 

Bozeman ' / 

The Gallatin valley near Bozeman has experienced a steady population 

growth over the last decade. Data for the Bozeman Hot Springs just west of the 

city of Bozeman indicates a surface temperature of approximately 55°C and an 

estimated reservoir temperature of 80°C. The springs are currently used to heat a 

swimming pool at a commercial campground. Although little resource development 

has occurred in the area over the last ten years, the Gallatin valley was identified 

by Sonderegger and others (1981) as an area expected to contain geothermal 

resources suitable for development. Geophysical exploration and deep drilling 

would better define the source and extent of this resource area. 

Butte 

The Butte Mining District was extensively mined over a period of nearly 100 

years. At the cessation of underground mining in the early 1980's, dewatering of 

the bedrock was discontinued and water-levels were allowed to rise. Soon after the 

mines were shut down, the area was listed in the National Priorities List and is 

designated as a Superfund site. The rising water, which has a low pH and a high 

dissolved-metals content, is of much to concern to local, state, and federal 

agencies, and it has been recognized that water-levels will need to be controlled by 

pumping to prevent discharge into the Clark Fork River drainage. 
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With respect to geothermal development, the Butte area offers several 

avenues for low-to-moderate temperature resources. The underground workings 

were notoriously hot areas to work in while operating and recent data collected 

from the mines show water temperatures ranging from 13° to 33°C. Monitoring 

wells completed in the bedrock aquifer at depths less than 183 meters indicate 

temperatures of 10 to 18°C, and water quality is quite good (for example, see 

MGEOT341 and MGEOT342). Diamond drill holes with depths up to 610 meters 

and open mine shafts may provide access to the deeper, warmer waters. An 

evaluation of depth, temperature, and potential applications of heat-pump 

technology is needed. 

Figure 5 Five areas have been selected as potential areas for additional 
studies relating to application of direct-use technology. 



I 
I 23 

Ennis 

Several studies of the geothermal resources near Ennis have been conducted 

in the past; however, a deep drilling project is needed to fully understand the 

nature of this resource area. Recently, one of the areas in which wells were 

completed was offered for sale to the county government. Application of the 

information derived from previous studies to an investigation of potential direct-

heat applications may also be warranted. 

Boulder Hot Springs 

The Boulder Hot Springs is within a few miles of Interstate-highway 1 5 and 

the t own of Boulder is only 1/2 mile from it. Larger cities, Butte to the south and 

Helena to the north, are within 30 miles. The surface temperatures at the three 

springs sampled range from 54 to 74°C, and flow is approximately 340 L/min. at 

the larger spring. The site is currently undergoing renovation. The likelihood of 

other geothermal resources in the area is high. An inventory of springs and wells 

throughout the valley and a deep drilling project is needed to better define this 

potential resource area. 

Camas Prairie 

There are several previously un-recorded springs in this area; one site was 

sampled recently (MGEOT353). Although the area is not near any of the larger 

population centers, there are some recreational facilities in the area. This particular 

area of Montana has been especially popular for cottage-industry development. A 

more complete well and spring inventory, coupled with a water-chemistry sampling 

program is needed to better define the occurrence and potential development in 

this area. 
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APPENDIX I 
DATABASE LISTING 

GEOTHERMAL RESOURCES OF MONTANA 

AND 

SEPARATE LIST OF 33 SITES 
IDENTIFIED ON MAP AS THE CAMAS-LONEPINE AREA 



MQEOT DATABASE 

ID SJt* n a i n * 
MQEOT209 TAHGHEE Sl<.PHUR SPRINQ'OMI W W YEU.OWSTONE 
MGEOT 177 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGEOTt23 UPPERMOST SPRINQ-STAUDENMEYER RANCH 
MGEOT128 UPPER-EAST SPRINQ-STAUDENMEYER RANCH 
MGEOT125 LOWER WEST SPRINQS-STAUDENMEYER RANCH 
MGEOT127 LOWER EAST SPRINQ-STAUDENMEYER RANCH 
MGE0T124 UPPER WEST SPBING-STAUDENMEYEH RANCH 
MGE0T12I ANDERSONS PASTURE SPRING #1 
MGE0T122 ANDERSONS PASTURE SPRING #2 
MQEOT210 USFS' BAKERS HOLE- 3MI N WEST YELLOWSTONE 
MGEOTIIS SLOAN COWCAMP'SPRING 
MQeOT120 WEST FOR KSWIMMINQ HOLE 
MGEOT 118 CURLEW CREEK WARM SPRING 
MGEOTI ig WALL CANYON WARM SPRING 
MGEOT220 WOLF CREEKHOT SPRINQ 
MGEOTIZS LOWBJ-HILDRETH SPHING'IS Ml SW DILLON 
MGEOTOIO BEAR CREEK SPRINQS 
MQEOT132 VIQtANTE WARM SPRINO 
JUOEOro41 LA DUKE HOT SPRINGS 
MGEOTOIZ BROWNS SPRINQS 
MGEOTOIO PULLER HOT SPRINQS 
MGEOTOIO TRUDAU SPRINGS 
MQEOT040 CHICO HOT SPRINGS 
MGEOT032 GROUNDWATER•4.7 Ml NE FT SMITH MT 
MGEOT074 BROWN CATTLE CO' 3,1 Ml N. BIRNEY MT 
MGEOT276 JARDINE HOT SPRINGS 0 25 Ml EOF JACKSON 
MGEOT289 MBMG GEOTH ERMAL TEST • THEXTON TX-12 
MGEOT028 JACKSON HOT SPRINGS 
MGEOT293 PRIVATE GEOTHERMALTEST'ENNIS HOT SPRINGS" 
MGEOT277 LAPHAM DOMESTIC WELL I Ml NW JACKSON, MT. 
MQEOT117 ENNIS HOT SPRINQS 
MGEOT058 BROWN CATTLE CO * 0.5MI SW BRNEY DAY SCH. 
MGEOT031 BEAVERHEAD ROCK SPRINQS 
MGEOT133 APEX WARM SPRINQ 
MGEOT323 ELKHORN HOT SPRINGS 
MQEOT202 MARTIN. KIETH 
MGEOT328 NEW BILTMORE HOT SPRINGS 
MQEOTSOS NEWMAN. JOHN • JOUET. MT 
MQE0T2S0 ANDERSON SPRINQ 
MQEOTOOS ANDERSONS SPRING 
MGE0T043 NORRIS HOT SPRINGS 
MQEOTOIS POTOSI HOT SPRINGS 
MQ60TI87 GROSS. PETE * 4 Ml S PONY MT 
MQEOTSII MCFERRAN. EUGENE * BILLINGS. MT 
MGEOT170 CARTERS BRIDGE " 4 MISEUVINQSTON MT. 
MQEOT011 AVON WARM SPRING 
MGE0T264 BOZEMAN HOT SPRINQS " OWNER - CHARLES PAGE 
MQEOT268 BOZEMAN HOT SPRINGS " OWNER - CHARLES PAGE 
MGEOT265 BOZEMAN HOT SPRINGS • OLD WELL 
MGEOT263 BOZEMAN HOT SPRINGS * ORIGINAL SPRING 
MGEOT3S5 BOZEMAN HOT SPRINGS 
MaEOT28» RANC A * MCLEOD 
MGEOT2S9 SCOTT FEED LOT 
MGEOT260 SCOTT FEED LOT 
MGEOT230 BLUEJOINTCREEKHOT SPRING 
MGEOT002 BRIDGER CANYON WARM SPRINQ 
MQEOT334 LOVE,MELVIN'THREEFORKS. MT 
MGEOT033 GROUNDWATER'5.3 Ml W HARDIN MT 
MGEOT332 SHPTON, HAROLD • THREE FORKS MT 
MQEOT258 HERMAN. T E. • ROCKY RANCH 7.4 M W HARDIN 
MGEOTS44 QALLOQLY HOT SPRING 
MGEOT245 LOST TRAIL " WARM AND HOT SPRINQS 
MGEOTOOS CAIN MIKE>e < Ml S VOLBERG 
MGEOTOIO HUNTERS HOT SPRINGS 
MGEOTS28 JORQENSON. JACK • THREE FORKS MT 
MGEOTS48 RENOVA HOT SPRINGS 
MQEOT330 WESTMORELAND * g 1 M W SARPY SCHOOL 
MQEOTOOS USCOM RANCH • S.S Ml NW OF N STACY SCHOOL 
MQEOTSSI TINDER, L MARIE * THREE FOR KS MT 
MQEOTS27 WILCOX. RALPH * THREE FORKS MT 
MGEOT333 RICHARDSON. DE1RDHE • THREE FOR KS 
MGEOT347 MEDICINE HOT SPRINGS 
MGEOT092 WESTERN ENERQY • 2 Ml N COLSTRIP MT. 
MGEOT020 PIPESTONE HOT SPRINGS 
MQEOT082 FRED WETSTEON SPRING DEVELOP 
MQEOT330 HART, FRANK'THREE FORKS. MT 
MGEOTOSS ANADARKO PROD'S Ml EFOSTB1 MT 
MGEOT053 UN-NAMED SPRINQ ' 29 M NE OF FOSTER MT 
MGEOT128 COWAN SPRING'OMI NWTHREEFORKS MT 

R«f«r*i>c« 
Sondefogger atal. 
MBMG-QWC 
Sonderaggar aLal. 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-QWC 
Sondaraggar atal. 
Sondaraggar atal. 
Sondaraggar at.al. 
MBMQ-QWC 
Sondaraggar at.al. 
Laonardatal. 197B 
MBMQ-GWC 
Sondaraggar at.al. 
Sondaraggar at.al. 
Marinaratal. 1970 
Sondaraggar atal. 
Laonardatal. 1978 
Sondaraggar atal. 
Marinaratal. 1970 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
Marinaratal. 1978 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
Sondaraggar atal. 
Sondaraggar at.al. 
Mariner a1.Bl. 1978 
MBMG-GWC 
Mariner atal. 1078 
MBMG-GWC 
MBMG-QWC 
Sondaraggar atal. 
Laonardatal. 1978 
Marinaratal. 1976 
MBMQ-GWC 
MBMG-GWC 
Sondaraggar etal. 
Sondaraggar etal . 
MBMG-GWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-GWC 

1081 

1981 

1081 
1081 
1081 

1081 

1981 
1081 

1981 

1081 

1S8t 
1981 

1081 
1 

1981 
1981 

Laonardatal 1978 
MBMQ-GWC 
Sondaraggar atal . 
Sondaraggar etal. 
Sondaraggar et.aj. 
Sondaraggar atal. 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-QWC 
Sonrtoragger atal. 
MBMQ-GWC 
MBMG-GWC 
Marinaratal. 1078 
MBMQ-GWC 

1981 
1981 
1981 
1981 

1081 

Laonardatal. 1078 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
Mariner at.al. 1978 
MBMG-GWC 
Marinaratal. 1976 
MBMQ-GWC 
MBMQ-GWC 
MBMG-QWC 
MBMQ-QWC 
MBMG-QWC 

Typa Row 
SPRING 
SPRING 
SPRINQ 
SPRINQ 
SPRINQ 
SPRING 
SPRINQ 
SPRINQ 
SPRINQ 
WELL-FLOWING 
SPRING 
SPRING 
SPRING 
SPRING 
SPRINQ 
SPRING 
SPRING 
SPRING 
SPRINQ 
SPRINQ 
SPRINO 
SPRING 
SPRING 
WELL 
WELL 
SPRINQ 
WELL 
SPRING 
WELL 
WELL 
SPRINQ 
WELL 
SPRINQ 
SPRINQ 
SPRING 
SPRINQ 
SPRINQ 
WELL 
SPRINQ 
SPRINQ 
SPRINQ 
SPRINQ 
SPRINQ 
WELL 
SPRING 
SPRING 
WELL 
WELL 
WELL 
SPRING 
SPRING 
W E U 
W E U 
WELL 
SPRING 
SPRING 
WELL 
WELL 
WELL 
WELL-FLOWING 
SPRING 
SPRING 
WELL 
SPRINQ 
WELL 
SPRING 
WELL 
WELL 
WELL 
WELL 
WELL 
SPRING 
W E U 
SPRING 
SPRING 
WELL 
W E U 
SPRING 
SPRING 

Q/min) Latitude Lont f tude Temp (deg c) 

160 
13080 
1800.0 

201.0 

380 
8SS0.0 

SOOO 
4180 0 

189.0 
660.0 
500.0 

. 0.5 

288 
1000.0 

0.2 
380.0 

2840 0 
400.0 

1589.8 
2800 

169.9 
2800 
424.0 
107.0 
64.4 

010 
115 

1000.0 

2840 

450 
500 

849.0 
3700 

2000.0 
4540 

2 2 
5000.0 

tst.o 

0.1 

4000 
188 

300.0 

448775 
44.6988 
44 6966 
44 6988 
44.6988 
448988 
44 6988 
44 7025 
44.7030 
44.7080 
44.7668 
44 7863 
44.8730 
44.9763 
44 9836 
45 0275 
45.03 SS 
45.0369 
430030 
45.1047 
45.1717 
45 2350 
45 3370 
45.3447 
453663 
45.3675 
45.3677 
45 3878 
45.3702 
453825 
45.3852 
453869 
45.39 18 
45.4205 
45.4578 
45.4504 
45.4620 
454863 
45 5530 
45.5530 
45.5750 
45.5892 
45 60 18 
456033 
45 6091 
45.6103 
456602 
45 6602 
45.6602 
456805 
45.6605 
45.8847 
45 6819 
45 8838 
456983 
45.7073 
45.7269 
45.7305 
457350 
457389 
45.7495 
45.7497 
45.7533 
457572 
45.7738 
45 7017 
45.8027 
45.8144 
45 82 19 
458269 
458300 
45.84 58 
45 6863 
45.8983 
45.9147 
45.9188 
45.9463 
459580 
45.9608 

1112180 
111.8780 
1118780 
111.8780 
1116780 
111.8780 
111.6780 
111.8855 
111.8622 
111.0001 
111.6487 
111.6550 
111.5455 
111.8506 
111.6155 
112 6452 
110 6653 
1119522 
110.7 737 
112.7506 
112 1520 
112 1347 
1106913 
1078627 
106.5322 
113.4033 
111.7247 
113 4030 
111-7252 
113.4222 
111.7768 
108.5330 
112.4512 
112.6011 
113.1067 
100.8758 
112.4750 
1080800 
110.1422 
110.1422 
1118833 
1116987 
111.9002 
108.4019 
110.5666 
112.5547 
111.1861 
111.1881 
111.1661 
111.1801 
111.1862 
110 1141 
108 1586 
108.1552 
114.3633 
110.9755 
1114007 
107.7311 
111.4825 
107.7347 
113.0395 
113.9394 
105.7283 
110 2572 
111.4686 
I t s 1283 
107.0627 
105.9705 
111.4672 
111.4638 
111.4594 
114 0347 
106 6104 
112 2428 
113.7608 
111.4975 
107.4588 
107.0825 
111.7227 

18.0 
28.8 
280 
20.0 
31.0 
280 
29.0 
28.0 
235 
16.0 
205 
25.5 
230 
24.0 
60.0 
10.6 
2 4 0 
235 
8 5 0 
237 
44.4 
227 
420 
20.0 
155 

8 0 0 
870 
560 
87.0 
17.0 
810 
18.5 
27.0 
25.0 
465 
20.5 
53.0 
180 
250 
250 
50.0 
495 
37.5 
15.5 
280 
25.5 
500 
55.0 
54.0 
54.0 
54.8 
490 
4 3 0 
440 
294 
202 
150 
304 
180 
420 
46.0 
417 
18.0 
6 0 0 
180 
5 0 0 
377 
1S.5 
2 I S 
18.5 
16.8 
450 
96.1 
570 
10.0 
ts.s 
28.7 
2 9 0 
230 

Status/uaa 
STOCK 
STOCK 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
STOCK 
STOCK 
PUBUC SUPPLY 

OTHER 
UNUSED 
UNUSED 
STOCK 
DOMESTC 

UNUSED 

UNUSED 

OTHER 
STOCK 
DOMESTC 
RESEARCH 

INOUSTniAUCOMM 
DOMESTC 
UNUSED 
STOCK 

IRRIGATION 

DOMESTC • 

DOMESTC 
RECREATIONAL 

OTHER 
DOMESTC 
UNUSED 

RESEARCH 
RESEARCH 
RECREATIONAL 
RECREATIONAL 

UNUSED 
DOMESTC 
DOMESTC 

DOMESTC 
OTHER 
DOMESTC 
RECREATIONAL 

RECREATIONAL 
DOMESTC 

IRRIQATION 

INDUSTRIAL 
STOCK 
DOMESTC 
DOMESTC 
DOMESTC 

UNUSED 

OTHER 
DOMESTC 
UNUSED 
STOCK 
STOCK 

Sample 
S W t (M) Depth (M) 

5.8 

0 9 

703 

925 

6.9 

54.0 

- 0 5 
1219 

170.7 

12 

1875 

31486 

291.39 

371.86 
30 48 

252.08 

225 55 

181.66 

164.50 
140.21 
16450 

1850 
1219.20 

54 88 
120S98 

18.78 

22860 
32 92 
22.25 
17.68 

2845 61 

1678 
781.51 

Date CNortde mg/l 
23 AUG 1079 
02 OCT 1078 
03 OCT 1977 
04 OCT 1977 
03 OCT 1077 
04 OCT 1»77 
03 OCT 1077 
03 OCT 1977 
03 OCT 1077 
22 AUG 1970 
29 SEP 1077 
29 SEP 1977 
OS SEP 1S77 
13 SEP 1S77 
2S SEP lS7e 
24 MAfl 1978 

24 MAY 1978 

25 MAY 1S78 

24 AUG 1060 
11 NOV 1975 
30 MAY 1981 
SO JUN 1982 

06 JAN 1985 
31 MAY 1981 
IB AUG 1977 
01 MAR 1974 

25 MAY 1978 

22 SEP 1982 

07 AUG ISS4 
08 OCT 1061 

25 JUN 1979 
19 NOV 1984 
22 DEC 1978 

16 DBC 1980 
17 DEC 1980 
17 DEC 1980 
17 DEC 1980 

02 APR 198 1 
25 NOV 1980 
25 NOV 1980 

11 MAY 198S 
17 NOV 1960 
OS MAY 1989 
25 NOV ISSO 
05 AUQ 1064 
07 (XIT 1S80 
01 JULIS76 

20 MAY IS88 

24 AUG ISSO 
21 JUL 1975 
05 MAY 1989 
19 MAY 1988 
10 MAY toes 

OS JUL 1878 

08 MAY 1S76 
04 MAY 1989 
17 JUN 1974 
03 SEP 1973 
26 AUQ 1077 

1 70 
1600 

935 
980 
980 

900 
17 00 
800 
275 

4920 
ISOO 
18.15 

190 
45 00 

91.00 
1600 
10 00 
700 
455 
600 

116 00 
6.00 

11100 
760 

9.00 

1155 
200 
0 7 0 

46 00 
1520 
0-10 
1.00 

22 00 
800 
620 

39 80 

50.00 
50 30 
50.00 
49.70 
48 00 

200 
60 30 
72 00 

300 
1.00 

20 50 
4.00 

32 00 
430 
1.00 

51.00 
18.00 

34 00 
20 10 
13.15 
1860 

25 00 
700 

7900 
20 00 

7880 00 

Sirffata mg/1 Ruor ide 
158 0 
1079 

116 0 
114 0 
114.0 

116 0 
8 8 
4.0 

116 

608 
430 

lOt.O 

174 0 
1200 0 

3500 
1020 
410 

125.0 
79.4 
45.5 

224.0 
450 

203 0 
40.4 

710 

1350 
270 

216.0 
1100.0 
2820.0 

1290 
I3S0 
130.0 
140.0 
166.0 
71.7 

131.0 
133.0 
132.0 
1300 
1200 

1331 0 
11S0 
834 

5 0 
800 
18.4 

19800 
249 

2130.0 
120 

5 5 
110 

2000 
9960 

613 
40 4 

805 
330 

7389 
94.0 

300 

m g ^ 
1 1 
18 

18 
I S 
18 

18 
3 7 
3 1 
0 4 

144 
16 0 
0 7 

OS 
3 0 

2 2 
0 8 
OS 
1.4 
2 0 
10 

too 
2 0 

too 
1.4 

2 3 

0 6 
2 8 
0 8 
3.3 
0 2 
0 5 
0.4 
6 1 
6 2 
6 1 
5 6 

10 1 
10.2 
10.1 
0 9 

120 
2 8 
7 1 
9 0 
9 5 
0 5 
14 
4 0 
1-4 
3 1 
5 8 

4 0 
5 8 

3 0 
2 7 
10 
2 2 

2 4 
140 
4 0 
5 3 

0 7 

NOTE: A negativB value tor concentration indicatM the detection Hmtt for that anatyte. A negative value for SWL(static water level) indicates head above ground surlace (meters). 



MQEOT DATABASE 

ID Site name 
MGEOT178 WOLF CREEKHOT SPRINQ 
MQEOT343 WILUAMSBURG SPRING 
MGEOTOSO OIL W E U (TENSLEEP FORMATION) 
MGEOT341 MONTANA RESOURCES MONITORING WELL C 
MGEOT342 MONTANA RESOURCES MONITORING WELL D2 
MGEOT055 HOWARD SPRING ' 25 M SE OF BIGHORN MT 
MGEOT246 WENDT, FRED • .75 Ml S GREGSON (FAIRMONT) 
MGEOT29e MBMG RESEARCH WELL • FAIRMONT HOT SPRINGS 
MGEOT 165 NELSON, HARVEY ' 5 Ml S BROADVIEW MT 
MGEOT061 BRADBROOK ' 10 M S BROADVIEW MT 
MGEOT279 FAIRMONT HOT SPRINGS, ANACONDA 
MQEOT247 SPANGLER, HAZEL ' 2 Ml E-NE GREGSON MT 
MaEOT2t4 HUNSAKER SPRINQ 
MGEOTISO MONT HIQHWAYDEPT ' 75 Ml SEWACO MT 
MQ60T2I3 PLUNKETLAKEWARM SPRINGS 
MQEOT237 SPR INGS FROM JOINTS IN MISSCYN'SW PLUNKET 
MGEOTISI MONTANA DEPT HIGHWAYS " 2.5 Ml NE WACO MT 
MGEOTZIS HUNSAKER, MAURICE 
MQEOTISS ANACONDARED TRAVETINE MOUND-GEYSER 
MGEOT325 SLEEPINGCHILD HOT SPRINGS 
MGEOT238 BRUCE N ' IRRIGATION WELL WITH BOOSTER 
MGEOT294 TOSTON WARM SPRING 
MGE0T218 TOSTON WARM SPRINQ 
MGEOT217 BRUCE NORMAN 
MGE0T215 KIMPTON SPRINQ 
MGEOT134 WARNER WARM SPRINQ 
MGEOT172 STEELE, WILLIAM ' 12.5 Ml SEPINEVIEW MT. 
MOEOT284 MBMGTEST WEU'WABM SPRINGS STATE HOSPITAL 
MGEOTOOS WARM SPRINGS 
MGE0T233 WARM SPRINGS STATE HOSPITAL 
MGEOT231 WARM SPRINGS STATE HOSPITAL 
MQE0TS49 BOULDER HOT SPRINQS - UPPER SPRING 
MGEOT35I BOULDER HOT SPRINGS - LOWER SPRINQ 
MGEOTSSO BOULDER HOT SPRINGS - MIDDLE SPRINQ 
MGEOT232 WARM SPRINQS STATE HOSPITAL • SPRING 
MQEOTISS M - B N O . 12 ' 5 Ml NE HAMILTON MT 
MGEOT171 QRIERSON, J.B ' 2 SMI NE RANCHERSCEMETARY. 
MGEOTISO PRISON RANCH SPRING SITE NO. 4 
MGEOTIIS DEER LODGE PRISON RANCH W E U 
MGEOT044 BEDFORD SPRINGS 
MGEOT10I QRIERSON, J.B. • 23 Ml NW HYSHAM MT 
MGE0T275 MBMGRESEARCH W E U ' WEED CREEK- IB 
MGEOT274 MBMG RESEARCH WELL * WEED CREEK- IA 
MGEOT255 HANSER, BILL • 3 Ml SWTWO DOT MT 
MGEOT256 FOX INC ' 15 M I W - S W T W O DOT 
MGEOT257 HOMER, RAY ' TWO DOT WATER SUPPLY 
MGEOT2S6 HARLOWTON • SOUTH MUNICIPAL W a L 
MGEOT013 HILLBROOK FLOWING WELL 
MGEOT014 WALLS HOT SPRING 
MGEOTOOI ALHAMBRA HOT SPRINQS NORTH 
MGEOT278 TOWNSEND,HERB'2 5 Ml SW WHITE SULPHUR SPGS 
MGEOT290 RALPH JOHNSON,P.O.BOX 85,WHITE SULPHUR SPH 
MGEOT004 WHITE SULPHUR SPRINGS 
MGEOTasZ WHITE SULPHUR SPRINGS BANK WELL 
MGEOT188 WATTS. JAMES ' 16 Ml NE KINSEY MT 
MQE0Tie4 M - B NO 8 WELL'2.5 Ml SE CORVALLIS MT 
MGEOT007 BROADWATER HOT SPRINGS WELL 
MGEOTOOS QLOEGE WELL 
MQEOTOOS GARRISON WARM SPRINGS 
MGE0TSS7 CHADWICK, GREG 
MGEOT208 USGS OBS WELL ' 4 Ml SW EAST HELENA MT. 
MGEOT338 MUELLER BUZZ 
MGEOT242 FLORENCE TEST WELL A 
MGEOT329 SIVB1TE MYSSE ' BOX 315 • INGOMAR MT 59039 
MGEOT167 CHEHRYCKSHEEPCO.'I .SSMISEHAGEN RANCH. 
MQEOTSSI MOORE. THOMAS ' 8.5 Ml SW ANGELA MT 
MQEOT322 BYRNE WARM SPRINQ ' WEST OF BEARMOUTH 
MGE0T116 NIMROD SPRINGS 
MGEOT026 BEARMOUTH SPRINGS 
MGEOTS38 GARRICK GALEN 
MQE0T345 LOLO HOT SPRINGS 
MQEOTOOS MARYSVLLE DEEP WELL DEPTH 5750 
MGEOT170 CHERRYCREEK SHEEPCO'26 Ml N VANANDA MT 
MGEOT162 OLSEN, JONAS • S Ml NW FLATWLLOW MT. 
MGEOT201 OLSEN JONAS ' 14 Ml NE N-BAR RANCH 
MGEOT184 REYNOLDS, KEITH ' 6 Ml NE FLATWILLOW MT. 
MGEOTt63 HIU. FLOYD ' 7 Ml N FLATWIUOWMT. 
MQEOT180 M - B 4 (BUTLER OK) ' 6 Ml NW MISSOULA MT 
MQEOT254 KING. JOE » SONS INC. - 5 Ml SSW WINNET MT 

Sample 
Reference Type 
MBMQ-GWC SPRINQ 
MBMG-GWC SPRING 
Sonderegger atal. 1981 WELL 
MBMQ-QWC WELL 
MBMQ-GWC WELL 
MBMQ-QWC SPRINQ 
Sonderegger at.al. 1061 W E U 
MBMQ-QWC WELL 
MBMQ-GWC W E U 
MBMQ-GWC WELL 
MBMQ-GWC SPRING 
MBMQ-QWC SPRING 
Sonderegger atal. 1081 SPRINQ 
MBMG-GWC WELL 
Sondaraggar atal. 1S61 SPRING 
MBMQ-QWC SPRING 
MBMQ-GWC WELL 
Sonderegger atal 1S81 W E U 
Sondaraggar atal. 1981 SPRING 
Marinaratal. 1976 
MBMQ-GWC 
MBMQ-QWC 
Sondaraggar etal. 1981 
Sonderegger etal. 1961 
MBMG-GWC 
Sonderegger etal. 1961 
MBMG-GWC 
MBMQ-GWC 
Mariner atal. 1978 
MBMG-QWC 
MBMQ-QWC 
MBMG/UURI 
MBMQ/UURI 
MBMG/UURI 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 

SPRINQ 
WELL 
SPRING 
SPRING 
W E U 
SPRINQ 
SPRINQ 
WELL 
WELL 
SPRING 
W E U 
WELL 
SPRINQ 
SPRING 
SPRING 
SPRINQ 
WELL 
WELL 
SPRINQ 

Sonderegger atal. 1981 WELL 
Sonderegger etal. 1981 SPRINQ 
MBMG-QWC WELL 
MBMQ-GWC WELL 
MBMQ-GVI/C W E U 
Sonderegger atal . 1081 WELL-FLOWING 
Sonderegger atal. 1981 WEU-FLOWING 
Sonderaggar atal . 1081 WEU-FLOWING 
MBMG-QWC W E U 
Laonard at al. 1976 WELL 
Laonardatal IS78 SPRING 
Maitner at.al. IS78 SPRING 
MBMG-GWC W E U 
MBMQ-QWC W E U 
Mariner etal. 1S78 SPRINQ 
MBMQ-GWC WELL 
MBMQ-QWC WELL 
MBMG-QWC WELL 
Laonardatal. 1S78 WELL 
Laonardatal. 1S78 WELL 
Sonderegger etal . 1981 SPRINQ 
MBMQ-GWC ' WELL 
MBMQ-GWC WELL 
MBMQ-GWC WELL 
Sonderegger at.al. 1S81 WELL 
MBMG-QWC W E U 
MBMG-QWC WELL 
Sonderegger etal 1S81 WEU-FLOWING 
MBMQ-GWC SPRINQ 
Sonderegger atal . 1S81 SPRING 
Sonderegger etal . 1S81 SPRING 
MBMG-GWC W E U 
Mariner etal. 1976 SPRING 
Sonderegger etal . 1981 WELL 
MBMG-GWC W E U 
MBMG-GWC W E U 
MBMG-GWC WELL 
MBMG-GWC WELL 
MBMG-GWC WELL 
M B M Q - o w e WELL 
MBMQ-QWC WELL 

0/mln) Lati tude Lonf^tude Temp (deg c) 

151 
1100 0 

15.0 
30.1 

6 9 

9463 
151.4 

9 9 

5.0 
17.1 
11.0 

2000.0 
160.0 

0 5 

6000 
2.3 
2 2 

S40.0 
75.7 

660 
3.2 
0.5 

57.0 
5880.0 

2.5 

2000 
5.0 

20.0 
143.8 
57,0 

110 0 
3800 
180.1 

1500.0 
S.I 
0.4 
18 

227.0 
490 

2O40 

1.1 

1.1 
120.1 

121000 
41600 

100.0 

230 
I S 
23 
0 6 
1.6 
1.1 
0 2 

45S838 
4S.99 16 
48.0082 
46.0088 
46.0161 
48.0233 
46.0322 
48.0383 
460S83 
46 04 11 
46 0425 
460508 
460530 
46 0633 
46.0744 
460750 
48.0891 
46.1022 
46 1047 
46.1048 
46.1188 
48.1258 
46.1258 
48.1330 
46.1706 
48.1725 
461769 
46.1780 
461767 
46.1808 
46.1608 
48 1981 
46.1981 
46.1981 
46.2000 
46 2836 
46.2922 
48.3333 
463342 
46.3542 
463652 
46 3952 
48 3S52 
46 4136 
46.4208 
48.4281 
484344 
46.4478 
484480 
464407 
46 5055 
465444 
46.5473 
48 3477 
485708 
465722 
46.5955 
4659 58 
46.6066 
48 616S 
46.6177 
46 6308 
46.6481 
46.68 19 
48.88 19 
48 6880 
46.7038 
467057 
46.7168 
46.7191 
46.7522 
46.7544 
46.7675 
466958 
46 8963 
469141 
46.9330 
46 9597 
46 9677 

111.6155 
112.5611 
1093977 
112 4875 
112 4002 
107 1233 
112 8118 
I12 80S4 
108.8822 
100.1502 
112 8111 
112.7601 
111-5011 
107.7102 
111.5844 
111.5833 
107 6811 
111.5230 
112.7772 
114.0042 
111.5972 
111.3911 
111.3911 
111.6033 
111 5855 
1115855 
107.7380 
112 7019 
112.7942 
112.7930 
112.7930 
112.0947 
112.0947 
112.0947 
112B83S 
114.0694 
107.3958 
112 6872 
112.8863 
111 5667 
107.6394 
107.7619 
107.7819 
110.1394 
110.1036 
110 0713 
1098325 
111.5672 
111.0805 
l t t . 0603 
110.0347 
110.9061 
110 0038 
110.9063 
10S8980 
114 0383 
112.1 117 
112.1042 
112 7747 
1119883 
111.0061 
112.1025 
114.0625 
107 2030 
107.2030 
1063225 
113 4536 
113.4568 
113 3032 
112 0538 
114 5328 
112.3750 
106,9 194 
1085597 
108 6 122 
1083602 
108.3825 
114.0644 
108 4500 

60.0 
17.4 
69.0 
178 
16.0 
230 
230 
200 
160 
329 
61.5 
155 
245 
15-5 
170 
170 
165 
15.0 
217 
43.0 
180 
455 
15.5 
18.0 
18.0 
18.0 
18.0 
48.0 
77.0 
87.0 
540 
54.0 
64.5 
740 
790 
16.5 
21.0 
260 
260 
236 
156 
20.0 
170 
180 
190 
200 
15.6 
SOO 
556 
383 
485 
15.3 
46.0 
433 
150 
18.3 
655 
19.4 
25.0 
15.0 
250 
15.0 
ISO 
370 
360 
820 
20.0 
20.5 
202 
15.0 
440 
987 
44 0 
27.0 
160 
245 
150 
16.0 
16 0 

Stetua/uae 
STOCK 

RESEARCH 
RESEARCH 
STOCK 
DOMESTC 
RESEARCH 
DOMESTC 
STOCK 
INDUSTBIAL/COMM 
STOCK 
UNUSED 
DOMESTC 
IRRIGATION 
IRRIGATION 
DOMESTC 
STOCK 
UNUSED 

IRRIGATION 
UNUSED 
INDUSTRIAUCOMM 
IRRIQATION 
UNUSED 
IRRIGATION 
STOCK 
RESEARCH 

RESEARCH 
RESEARCH 
RECREATION 
RECREATION 
RECREATION 
RESEARCH 
UNUSED 
STOCK 
OTHER 

DOMESTC 
RESEARCH 
RESEARCH 
STOCK 
STOCK 
PUBUC SUPPLY 
PUBUC SUPPLY 

IRRIGATION 
IRRIGATION 

OTHER 
DOMESTC 
OTHER 

DOMESTC 
RESEARCH 
STOCK 
RESEARCH 
STOCK 
DOMESTC 
RECREATIONAL 
UNUSED 

DOMESTC 

UNUSED 
STOCK 
STOCK 
STOCK 
DOMESTC 
STOCK 
RESEARCH 
STOCK 

SWL(M) Depth (M) Date CNor ida moA 

176.4 

3 0 8 
102 
45.7 
- 0 0 

457 

4 6 8 
213 

4 4 0 

359 

65.5 
4.0 

6.1 
6.1 

20.4 

9 1 
6 4 3 
650 

4 6 
S6 

2 0 

637 

SO 
111 
185 
2 1 

3 0 2 
- 0 . 3 

365 

161 5 
S02 

-48-S 

OS 
-05.1 

29 SEP 1978 
22 AUQ 1991 

244.14 29 MAY 1991 
23822 31 MAY 1991 

25 JUN 1973 
» l 44 08 OCT 1S80 

180.75 28 AUQ 1083 
18288 26SEP1S78 

11 OCT 1B74 
29 SEP 1081 
08 OCT iseo 
26 JUN 1S7S 

Sl 14 23SEPIS76 
17 JUL 1S78 
to NOV 1S7S 
23 SEP 1S76 
12 JUN 1S7S 
23 JUN 1S78 

100 58 02 MAY 1S80 
07 MAY 1083 
29 JUN 1979 
29 JUN 1S7S 
18 JUN 1S79 
02 JUN 1078 

112 76 08 OCT 1978 
92 88 17 FEB 1982 

18 APR ISSO 
04 APR 1980 

38 10 02 NOV toss 
02 NOV 1SSS 
02 NOV 1S93 
04 APR 1S80 

338 33 30 JUL 1079 
320 18 07 OCT 1978 

27 MAR 1976 

33 22 10 AUG 1976 
10 MAR 1081 
11 MAR 1981 

255 12 31 ( X ; T 1080 
216.41 31 OCT 1980 
274 32 31 OCT 1980 
280 72 25 MAY 1083 

76 20 21 JUL 1081 
53 34 

l o o s e 08DEC les i 
250 08 08 AUQ 1979 
829 07 23 JUL 1879 

23.16 17 JUL 1990-
1S.S2 05 SEP 1078 
27.13 / /19 

25 AUQ 1980 
83972 12 OCT 1988 
842 47 13 OCT 1978 

2529.84 20 NOV 1980 
30 JUL 1987 

53 64 19 JUL 1890 

2089.59 29 AUQ 1975 
1433 17 14 OCT 1976 
35357 28 SEP 1978 
166 12 15 AUQ 1079 
518.16 30 SEP 1978 
458 72 28 SEP 1978 
886.05 09 FEB 1979 
644.35 28 OCT 1980 

350 
580 

36 00 
490 

1870 
56 00 

187.00 

2100 
11 00 
15.10 

880 
2380 

860 
700 
900 

2170 
6.60 

59 20 
1.80 

12470 
8.00 
600 
7.10 
5 10 

21.00 
2200 
22.00 

10-30 
897 90 

3.00 
9.00 

92 00 
43 60 
34.70 

680 
440 
240 

18.10 
25 OO 
1100 
10 00 
430 

827 00 
180.00 
147 00 
8140 

5.79 
S4.0O 
12 00 
SOO 

1430 
59 00 
1600 
450 

40.10 
19 00 

2080 00 

3.00 
2.00 

7320 
600 

5100 
24000 

1 65 
3.70 

1230 
1130 
950 

57 20 

336 0 
652 1 

15160 
174 

2140 
1582 0 
1736.0 

485 
30.0 

1660.0 

889 
8150 

34.1 
13820 

810 
1330 
500 

1879.0 
6220 
670 0 
665 0 
6860 

78.0 
730 
80.0 

198 

33.0 
1030 

1698 3 
952.0 

1017.0 
20.6 
31.4 
43 1 
879 

1700 
880 
880 
450 

1332-0 
310 0 
2110 

0 4 
34 3 

180 0 
64-0 

SS50 

445 

20 1 
2980 
3080 

13800 

340-0 
163.0 

180 
1760 

2468 0 
226.0 
2750 
477.0 
475 0 
13 9 

820 0 

06 
08 

07 
30 
15 
25 
140 
05 
0 7 

S9 
37 
0 2 
118 
110 
111 

04 
2 1 

7 5 
0 7 
25 

0.5 
0.4 
1.2 
8 7 
68 
8 4 
0 4 
7.7 
74 
83 
17 
0 8 
110 
0 7 
13 

115 
10.8 

06 
05 

6.4 
20.0 

A negative valua lor concentration Indicates the dataclion limit for that analyla. A negative valua for SWL (static water level) Indicates head above ground surlace (meters). 



MQEOT DATABASE 

ID Site name 
MGEOT 158 SHAW, BUD ' 1.7 Ml SW MOSBY MT. 
MGEOT 160 EAGER, R E X ' 2 Ml SW WINNETT MT, 
MGEOT 161 BRATTON, WAYNE ' 2 Ml SE WINNETT MT 
MQEOT305 BURLY VISTA TRACTS 
MGEOT157 TEIGEN, PETER • 9 Ml E QRASSRANQE MT. 
MGEOTISS MATOVICH • 4.5 Ml E GRASSRANGE MT 
MGEOTISI HOLE NO 2 M - B DRLLINQ PROJECT 
MGEOT240 MSU AG EXPERIMENT STATION • MOCCASIN MT 
MGEOT 155 BRADY, EAnL"4 Ml NW WINNETT, MT 
MGEOT203 GERDRUM, RONALD ' 3 Ml NE GRASS RANQE. MT. 
MQEOT152 CENEX'15 MINEVflNNETTMT 
MGEOTISS BASSETT, EARL * 7.5 Ml NW TBQEN MT. 
MGEOTOSO HEDMAN, J . . ' 40 Ml NE LEWISTOWN MT. 
MGEOT156 HARRIS FLOYD * 11 Ml NW TEIGEN MT 
MQEOT 194 FOX, DENNIS ' 7 Ml NW GRASSRANGE MT 
MGEOT239 LAURENCE HESS • 1 Ml N MOCCASIN MT 
MQEOT204 DELANEY, DOUGLAS'7 Ml NW (WILD HORSE UNIT) 
MGEOTOSO BROOKS WARM SPRINQ ' 2.5 Ml NW BROOKS MT. 
MQEOTIOS DELANEY. DOUGLAS ' 11 Ml NWROYMT 
MGEOTt54 MLLER RANCH ' 14 Ml SEVALENTINE MT. 
MQEOT045 CARDINAL PET CO ' 10 M E HILGER MT 
MQEOTISS BUSENBARK, MERUN' l Ml S VALENTINE MT' 
MGEOTOOS QUINNS HOT SPRINGS 
MGEOTZSe QUINN'S HOT SPRINGS • JIM AND DONNA BROWN 
MQEOT197 YEAGER • 8 Ml EAST MOULTON, MT. 
MQEOT079 FINLEY, R S . ' l Ml NW ST. IGNATIUS 
MQEOT20S SnOKY, FRANK " 9 Ml EAST ROY, MT. 
MGEOTISZ HORYNA. JAMES • ; Ml EROYMT 
MQEOT 131 CORPS OF ENGINEERS SOUTH WELL AFTER PERFS 
MGEOTOSO BRYSON. HAROLD'I Ml W MOIESE MT 
MGEOT070 YARGER. ROBERT ' 13 Ml W CIRCLE MT 
MQEOT287 SAND COULEE WTR USERS BENCH W ABV SAND COU 
MGEOTISS TAYLOR. JAMES * 8 Ml E CHRISTINA MT 
MGEOT268 CHARLES ENTSMINQER'TOWN OF NUMBER SEVEN 
MGEOT295 CUSTER. E V E R E H ' EDEN RT. GREAT FAUS. MT 
MGEOT297 TOWN OF TBACY 
MGEOT054 SLCGSVOLD. A. K. ' 17 M SERITCHEY MT 
MGEOT211 GOVER '2 .5 Ml TRAVIS SCHOOL 
MGEOTZOO VLLAQE INN ' 2.5 Ml NE TRAVIS SCHOOL 
MGEOT289 STONE. QENE 
MGEOT062 WEBB RES ' 17.5 Ml SE GERALDINE MT 
MGEOTSSS HOLLAND. JIM - GREEN SPRINQS 
MGEOT246 QREEN SPRINGS ' HOLLAND RANCH 
MQEOT 191 TACKE. ROBERT ' 2 Ml SW GREAT FALLS MT 
MGEOTigS PAUL MCHAEL(ROBINSON)'3.5M SWGREATFALLS 
MGEOT318 BUTTECREEKSPRINQ' SQUARE BUTTE 
MGEOT31S BUTTECREEKSPRINQ - NORTH • SQUARE BUTTE 
MGE0T16S OHAMBBILAIN. CURTIS ' 2 M I W L L E R SCHOOL 
MQEOT321 MELTON. LARUE'LOWER AQUIFER 
MGEOTSM U S G S - MELTON. LEON 
MGEOT238 SCHMIDT, LLOYD ' 3 5 Ml SE SQUARE BUTTE 
MGEOTISO USGS OBS WELL ' .5 Ml SVALLEY SCHOOL 
MGEOTISS E IDEL ' S Ml S SUNSET MEMORIALCEMETAHY 
MGEOT078 WEBSTER, BONITA'BOX 443 RONAN MT 
MQEOT099 DEMABS,TOM J . " 10 Ml W OF WINIFRED MT. 
MGEOT249 HOMESTEAD ACRES COUNTY WATER DISTRICT 
MGEOT250 HOMESTEAD ACHES COUNTY WATER DISTRICT 
MGEQT241 MCCOLLUM, JIM • 10 Ml NW MATHISON RANCH 
MGEOT076 CARR, FRANK'BOX 456 HOT SPRINQS MT 
MGEOT047 • RYFFEU BROS ' SMI S i 3 Ml E HIQHWOOD 
MGEOT097 CHRISTIANSON, BOB'HOT SPRINGS MT 
MGEOTS07 HOT SPRINGS CITY 
MGEOT068 TOWN OF HOT SPRINGS' MAIN W E U BY CHURCH 
MGEOT228 LEISTNER, LAURA ' CENTRAL AVE,HOT SPRINGS 
MGE0T291 SOUTH EAST OF CAMP AQUA 
MGE0T071 CORN HOLE' CAMAS HOT SPRINGS 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOTOI? CAMAS HOT SPRINGS 
MGEOTS52 SYMES HOTEL WELL 
MGEOT029 SYMES HOT SPRINGS WELL 
MGEOTOSI HOT SPRING GEOTHERM W E U - UNNAMED 
MGEOT355 KOEPLING, DELBERT • W E U 138 
MQEOT354 OSTRANGER, DAVE ' W E U 56 
MQEOT077 VERNER, ROSE'3.75 Ml W PABLO MT 
MOEOT09S IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MQEOT220 JACOBSEN, R " HOT SPRINGS MT 
MQEOT176 KOPP. ARVID ' HOT SPRINGS. MT 
MQEOT042 SUN RIVER SPRINGS 
MGEOT267 MBMQ GEOTH ERMAL TEST WELL #1'CAMPAQUA AREA 

R e f e r e n c e 

M B M Q - G W C 

M B M Q - G W C 

M B M G - G W C 

M B M G - Q W C 

M B M Q - Q W C 

M B M Q - G W C 

M B M Q - G W C 

M B M Q - G W C 

M B M G - G W C 

M B M G - Q W C 

M B M Q - Q W C 

M B M Q - G W C 

M B M G - G W C 

M B M Q - G W C 

M B M G - G W C 

M B M Q - G W C 

M B M G - G W C 

M B M Q - G W C 

M B M G - Q W C 

M B M G - G W C 

M B M G - Q W C 

M B M Q - G W C 

S o n d e r e g g e r af .a l . 

S o n d e r a g g a r a t a l . 

M B M Q - G W C 

M B M Q - G W C 

M B M G - Q W C 

M B M Q - G W C 

M B M G - Q W C 

M B M Q - G W C 

M B M Q - G W C 

M B M Q - G W C 

M B M G - Q W C 

M B M G - G W C 

M B M G - Q W C 

M B M Q - G W C 

M B M G - Q W C 

M B M G - G W C 

M B M G - G W C 

M B M G - G W C 

M B M Q - G W C 

M B M G / U U R I 

S o n d e r e g g e r e t .e l . 

M B M Q - G W C 

M B M G - Q W C 

M B M Q - G W C 

M B M G - Q W C 

M B M G - Q W C 

M B M G - Q W C 

M B M Q - G W C 

M B M Q - G W C 

M B M Q - G W C 

M B M G - G W C 

M B M Q - G W C 

M B M G - Q W C 

M B M G - G W C 

M B M G - G W C 

M B M G - G W C 

M B M Q - G W C 

M B M Q - Q W C 

M B M Q - G W C 

M B M Q - Q W C 

M B M G - G W C 

S o n d e r e g g e r e t .a l . 

M B M Q - G W C 

M B M Q - G W C 

M B M Q - Q W C 

M a r i n e r e t a l . 1976 

M B M Q / U U R I 

S o n d e r e g g e r e l .a l . 

M B M Q - G W C 

M B M G / U U R I 

M B M Q / U U R I 

M B M Q - Q W C 

M B M Q - Q W C 

M B M G - Q W C 

M B M G - Q W C 

S o n d a r a g g a r e t .a l . 

M B M G - Q W C 

T y p a F l o w 

W E L L 

W E L L 

W E L L 

W E L L 

W E U 

W E L L 

W E L L 

W E L L 

W E L L 

W E L L 

W E L L 

waL 
W E L L - F L O W I N G 

W E U 

W E L L 

W E L L 

W E L L 

S P R I N G 

W E L L 

W E L L 

W E U 

W E U 

1981 S P R I N G 

1981 W E U - F L O W I N G 

W E U 

W E U 

W E L L 

W E L L 

W E L L 

W E U 

W E L L 

W E L L 

W E L L 

W E L L 

W E L L 

W E L L 

W E L L 

W E U 

W E L L 

W E L L 

W E U 

S P R I N Q 

1981 S P R I N O 

W E L L 

W E U 

S P R I N G 

S P R I N Q 

W E L L 

waL 
W E L L 

W E U 

W E U 

W E L L 

W E U 

W E L L 

waL 
W E L L 

W E U 

W E U 

S P R I N G 

W E U 

W E L L 

W E L L 

1981 W E L L 

W E U 

S P R I N Q 

S P R I N Q 

S P R I N G 

W E L L 

1981 W E L L 

W E U 

W E L L 

W E L L 

W E L L 

W E L L 
W E L L 

W E U 

1981 S P R I N Q 

W E U 

J / m l n ) L a t i t u d e L o n g i t u d e T e m p ( d e g c ) 

2 1 0 

2 3 

0 8 

6 8 

1.3 

0 9 

1.1 

0 5 

0 .8 

0 7 

2 8 

0.2 

3 0 5 

1.7 

0.4 

0 . 8 

1.2 

O S 

7 0 

2 8 4 . 0 

7 5 . 0 

0 8 

0 .8 

5 .5 

2 4 9 

0 3 

3 .0 

1 0 

0.4 

1 2 

1.5 

8 0 

3 4 1 

7 6 4 8 

1 0 

3 7 

3 9 

4 .0 

2 0 0 

8 5 

7 5 7 . 1 

0 1 

10 1 

2 0 0 0 

7 6 0 

4 0 0 

2 6 9 0 0 
3 0 3 . 1 

4 6 8 6 6 6 

47 0 0 0 8 

4 7 0 0 2 2 

47 0 2 7 5 

4 7 . 0 3 4 7 

4 7 0 4 8 1 

4 7 0 5 2 5 

4 7 0 5 6 1 

4 7 . 0 5 7 5 

4 7 . 0 6 3 6 

4 7 . 0 7 8 8 

4 7 1 2 3 3 

4 7 . 1 4 16 

4 7 . 1 5 7 7 

4 7 . 1 7 11 

4 7 Z 0 5 8 

4 7 . 2 1 0 5 

4 7 2 1 8 1 

4 7 . 2 3 3 3 

4 7 . 2 4 8 6 

47 2 8 16 

4 7 2 8 S 1 

4 7 . 3 3 0 0 

4 7 3 3 0 0 

4 7 . 3 3 3 3 

4 7 3 3 5 0 

47 3 4 0 2 

4 7 . 3 5 3 3 

4 7 . 3 6 1 1 

47 3 7 3 0 

4 7 . 3 8 3 0 

4 7 3 8 7 2 

4 7 . 4 0 0 5 

4 7 . 4 0 3 8 

4 7 . 4 0 8 1 

4 7 . 4 1 3 3 

4 7 . 4 2 1 1 

4 7 4 3 0 8 

4 7 . 4 3 55 

4 7 . 4 4 1 1 

4 7 . 4 4 6 8 

4 7 . 4 5 13 

4 7 . 4 5 1 3 

4 7 4 6 0 5 

4 7 . 4 6 IS 

4 7 4 6 5 0 

4 7 - 4 6 5 0 

4 7 . 4 6 8 6 

4 7 4 6 9 1 

4 7 . 4 7 6 3 

4 7 . 4 8 9 7 

4 7 . 5 1 4 4 

47 5 2 3 0 

4 7 5 4 4 1 

4 7 . 5 8 5 0 

4 7 SB 0 2 

4 7 . 5 8 0 8 

4 7 SB 2 2 

4 7 5 8 2 7 

4 7 . 5 8 6 3 

4 7 . 5 0 5 2 

4 7 . 6 0 6 3 

4 7 . 6 0 6 3 

4 7 6 0 7 5 

4 7 . 8 1 4 7 

4 7 . 6 1 4 7 

47 8 1 5 5 

4 7 . 6 1 5 5 

4 7 . 6 1 6 3 

4 7 8 1 8 3 

4 7 6 1 6 9 

4 7 . 8 1 7 0 

4 7 . 6 1 7 1 

4 7 . 8 1 8 0 

4 7 6 2 9 7 

4 7 6 3 0 2 

4 7 . 6 3 11 

47 6 3 2 5 

4 7 . 6 3 4 7 

107 0 156 

1 0 8 3 8 8 7 

1 0 6 . 3 2 4 4 

1 0 S 3 S 9 1 

108 6 1 0 0 

1 0 8 . 7 0 8 3 

1 1 4 . 2 6 1 6 

1 0 9 9 5 1 8 

1 0 8 3 5 7 5 

1 0 8 7 7 5 0 

1 0 8 0 4 0 5 

1 0 8 6 7 5 8 

1 0 8 5 9 3 3 

1 0 6 7 S Z Z 

1 0 8 . 9 4 8 6 

1 0 8 9 3 6 3 

1 0 8 . 7 2 7 7 

1 0 0 4 7 3 3 

1 0 8 7 6 8 4 

1 0 8 . 1 3 9 4 

109 1 6 8 8 

1 0 8 4 2 0 6 

114 7 8 7 2 

1 1 4 . 7 8 7 2 

109 1 8 3 6 

1 1 4 . 1 1 7 5 

1 0 8 . 7 8 7 2 

1 0 8 8 5 1 3 

1 1 4 . 3 1 1 0 

114 .ZS30 

1 0 5 . 8 5 9 7 

1 1 0 . 1 7 6 3 

1 0 8 . 1 4 0 0 

1 1 0 . 1 5 4 7 

1 1 1 . Z 6 0 5 

1 1 1 . 1 5 3 3 

1 0 5 1 3 4 7 

1 1 1 . 5 0 5 2 

1 1 1 . 5 0 1 6 

1 1 4 . 6 5 0 0 

1 1 0 - 3 0 4 4 

1 1 4 . 6 4 7 8 

114 6 4 7 6 

1 1 1 3 4 7 5 

1 1 1 . 3 5 1 6 

110 2 0 0 0 

110 2 0 0 0 

1 0 7 . 4 7 6 0 

114 4 0 3 3 

114 4 0 8 1 

110 1 5 8 1 

1 0 4 7 7 5 0 

1 1 1 4 6 3 3 

114 1 5 6 3 

1 0 8 5 8 2 5 

1 1 1 . 3 0 7 7 

1 1 1 3 0 7 5 

108 7 1 8 3 

114 5 0 6 3 

1 1 0 . 6 8 0 2 

1 1 4 . 5 3 0 2 

1 1 4 . 8 7 3 6 

1 1 4 . 8 7 4 4 

1 1 4 . 6 7 1 3 

1 1 4 . 6 6 5 5 

114 8 8 5 8 

1 1 4 . 8 4 7 7 

114 .6063 

1 1 4 . 6 7 6 3 

1 1 4 . 6 7 6 3 

114 6 5 5 5 

114 6 7 8 1 

114 6 7 7 5 

114 2 108 

114 6 2 3 8 

1 1 4 . 5 5 5 0 

1 1 4 . 5 8 1 3 

112 8 5 4 2 

1 1 4 . 5 6 1 8 

Z 9 0 

15 5 

2 4 2 

4 6 0 

17.8 

Z I 8 

15.0 

I S O 

15.8 

IS.S 

16.0 

1 7 0 

21.0 

1 9 2 

20 .8 

I S O 

2 3 0 

20-Q 

21 .3 

1 8 S 

2 6 7 

2 7 0 

4 3 3 

4 5 1 

1 5 0 

1 9 0 

1 9 0 

18.4 

1 5 0 

I S S 

2 5 0 

15.0 

2 1 0 

1 6 0 

15.5 

16.0 

21 ,1 

17.5 
1 6 5 

2 5 0 

2 0 . 0 

2 3 7 

2 6 0 

15.0 

17.0 

1 8 6 

17.0 

16.0 

I S O 

1 8 5 

2 1 6 

27 1 

1 6 0 

15.5 

17.0 

1 5 0 

15.0 

1 8 6 

Z l . S 

I B S 

Z2 5 

2 1 0 

1 8 5 

2 9 8 

51 .5 

44 .0 

4 3 0 

4 5 0 

3 3 3 

3 8 0 

1 5 0 

2 6 5 

1 7 2 

1 7 5 

193 

10.0 

1S.2 

30.4 

4 2 7 

S t a t u s / u s e 

D O M E S T C 

D O M E S T C 

D O M E S T C 

D O M E S T C 

D O M E S T C 

S T O C K 

U N U S E D 

I R R I G A T I O N 

S T O C K 

D O M E S T C 

I N D U S T R I A U C O M M 

S T O C K 

D O M E S T C 

S T O C K 

S T O C K 

S T O C K 

S T O C K 

I R R I G A T I O N 

S T O C K 

S T O C K 

U N U S E D 

S T O C K 

I N D U S T R I A U C O M M 

S T O C K 

D O M E S T C 

D O M E S T C 

D O M E S T C 

U N U S E D 

S T O C K 

S T O C K 

P U B U C S U P P L Y 

S T O C K 

D O M E S T C 

D O M E S T C 

P U B U C S U P P L Y 

S T O C K 

D O M E S T C 

P U B U C S U P P L Y 

D O M E S T C 

U N U S E D 

U N U S E D 

D O M E S T C 

D O M E S T C 

S T O C K 

R E S E A R C H 

D O M E S T C 

U N U S E D 

U N U S E D 

R E S E A R C H 

D O M E S T C 

D O M E S T C 

D O M E S T C 

P U B L I C S U P P L Y 

P U B U C S U P P L Y 

D O M E S T C 

U N U S E D 

D O M E S T C 

U N U S E D 

P U B U C S U P P L Y 

P U B L I C S U P P L Y 

D O M E S T C 

R E S E A R C H 

R E C R E A T I O N A L 

R E C R E A T I O N A L 

D O M E S T C 

U N U S E D 

I R R I G A T I O N 

I R R I G A T I O N 

D O M E S T C 

D O M E S T C 

I R R I Q A T I O N 

R E S E A R C H 

S a mpla 
S W L ( M ) D e p t h ( M ) D a t e C M o r i d * m g / l : 

- 3 5 2 

- 4 2 2 

1 0 7 

4 7 . 2 

2 1 9 

- 1 4 . 1 

9 1 4 

- 2 8 2 

- 5 6 3 

- 1 4 . 1 

15.5 

2 8 8 

- 4 5 8 

1 1 4 

0.9 

8.7 

7 9 

3 6 . 6 

0 .1 

3 3 . 7 

S O S 

4 5 . 7 

3 6 9 

9 6 

2 7 . 4 

3 8 6 

6 7 

15.8 

3 5 4 

111.8 

146.3 

3 3 4 

175.8 

13.3 

28 .5 

0 3 

1 3 7 2 

152.4 

7 1 0 

- 0 0 

2 7 

1 8 2 

- 0 . 1 

5 5 0 . 1 6 0 1 O C T 1878 

5 1 8 18 3 0 S E P 1978 

8 4 3 7 4 0 1 O C T 1978 

120 4 0 2 7 N O V 1983 

3 1 0 9 0 2 6 S E P 1976 

3 1 2 . 7 2 15 A U Q 1970 

7 8 8 5 7 0 3 M A Y 1979 

4 0 3 7 8 3 1 J U L 1980 

2 7 S E P 1978 

2 9 7 . 1 6 15 A U G 1979 

2 1 S E P 1978 

3 4 7 4 7 Z6 S E P 1978 

3 3 6 19 0 7 M A Y 1974 

5 7 Z . 7 2 2 5 S E P 1978 

4 3 8 17 16 A U G 1979 

5 2 7 6 1 2 8 J U L 1880 

SSS 2 8 16 A U Q 1878 

17 A U G 1873 

4 2 6 7 2 18 A U Q 1878 

6 0 3 2 0 2 3 S E P 1S78 

1 3 9 Z 9 4 10 A P R 1972 

6 3 7 6 4 2 0 S E P 1970 

4 4 2 0 16 J A N 1981 

2 5 8 . 4 7 17 A U G I S 7 g 

18.15 0 5 M A f l 1976 

6 3 8 4 2 16 A U G 1979 

8 1 1 . 1 2 1 9 A U Q 1 9 7 S 

5 8 3 9 OS M A Y 1978 

9 1 . 4 4 0 1 J U L 1978 

23 J U L 1975 

6 4 0 1 19 J U N 1982 

4 3 5 8 6 19 A U Q 1878 

5 6 3 8 2 2 J U N 1882 

13 M A Y 1983 

6 0 . 9 6 15 J U N 1983 

15 O C T 1973 

54 8 6 12 S E P 1979 

140 2 1 2 3 A U G 1979 

1 0 1 1 9 IS S E P 1963 

7 9 3 7 0 28 N O V 1873 

0 2 N O V ISBS 

168 2 5 2 1 A U G 1S7S 

2 5 8 8 8 2Z A U G 1878 

07 J U N 1985 

0 7 J U N 1985 

158 SO 0 8 O C T 1976 

20Z 6 9 IS A U G 1885 

100 8 9 15 O C T 1984 

526 3 9 10 J U L 1980 

6 7 OS 12 A U Q 1878 

38 8 2 ZS A U Q 1978 

138 0 7 0 5 M A R 1978 

2 7 4 3 22 S E P 1978 

3 2 8 5 7 Z4 O C T 1980 

3 2 8 5 7 2 4 (XJT 1980 

4 9 6 6 2 2 6 A U Q 1980 

8 4 . 1 2 0 4 M A R 1978 

04 A U Q 1972 

8 0 . 8 6 17 A U Q 1978 

116 7 4 3 1 M A Y 1964 

116 7 4 27 A U Q 1975 

1 2 8 0 Z 0 3 D E C 1979 

19 A U G 188Z 

15 S E P 1875 

18 A P R 1 9 7 8 

OZ N O V 1883 

2 3 APR 1878 

0 3 N O V 1883 

03 N O V 1893 

4 5 72 0 5 M A B 1976 

6 9 8 0 17 A U G 1978 

8 7 . 1 7 04 D E C 1979 

OS S E P 1978 

3 0 5 4 1 15 J A N 1881 

16 35 

18 8 0 

1 6 0 0 

0 8 0 

2 6 5 0 

8 4 0 

2 . 1 0 

9 0O 

9 6 0 

1 6 4 5 

1 7 0 

3 6 0 

2 2 0 

1.20 

2 7 0 

3 0 2 0 

12.80 

1 8 2 5 . 0 0 

1 8 8 0 

6 3 4 0 

3 . 0 0 

2 . 3 0 

6 2 0 

3 5 0 

2 8 0 

4 . 3 0 

8 5 BO 

3 8 9 5 

3 3 0 

1 2 3 0 

5 4 0 

4 0 0 

3 0 10 

6 - 0 0 

2 8 0 0 

18 .30 

1 3 5 0 

2 -50 

8 4 0 

1 2 0 0 

5 . 0 0 

1 2 5 . 0 0 

1 4 5 0 0 

1 4 0 5 

8 8 0 

1 O 6 0 

4 0 2 0 

2 5 0 

4 0 . 1 0 

1 7 0 

1 3 0 0 

1 4 7 0 

1 5 8 0 

16 .80 

6 . 0 0 

1 7 4 5 

3 . 1 0 

2 2 0 

7 6 0 

9 9 0 

8 0 0 

11 0 0 

9 0 0 

3 6 0 

IOOO 

1 4 0 0 

7 5 0 

2 5 2 5 

2 7 0 0 

2 . 4 0 

3 4 - 8 0 

S u l f a t e t n ^ R u o r i d a 

3 3 7 0 

2 0 7 0 

4 8 5 0 

9 5 1 

5 5 2 0 

9 0 0 

18.9 

5 3 0 

ZOSO 

IZOO 

3 3 1 0 

1 1 7 0 

1 2 3 0 

Z 4 0 0 

I 8 6 0 

6 7 Z 

1 4 1 0 

3 4 2 0 

8 0 0 

1 8 

2 S 0 

Z 8 8 

4 5 0 0 

1 5 6 

2 8 0 0 

4 1 5 0 

0 2 

1.0 

6 7 0 7 

7 1 0 

6 4 2 0 

1 3 2 0 

2 1 5 0 

1 4 5 0 

1154 0 

3 6 0 0 

IZOO 

6 6 

5 7 0 

17.0 

18.0 

5 7 5 0 

5 8 2 0 

1 3 3 7 0 

10 3 

5.8 

6 5 S 

7 3 5 0 

1220 0 

0,5 

S 1 I 3 

2 0 1 0 

210 ,0 

7 1 0 

8,1 

8 6 

10 7 

1 2 1 

2 1 2 

8,6 

3 8 0 

3 0 0 

40 0 

6 1 2 

5 1 

3 8 

17 8 

O S 
1 4 

1 4 0 

2 1 5 

m g / l 

3 2 

1 4 

I S 

0 4 

0 8 

0 6 

0 4 

0 3 

2 2 

1 4 

2 6 

0 5 

0,7 

2 4 

0 5 

0 3 

0 8 

2 9 

2 3 

6 1 

6 7 

2 , 1 

2 3 

0 5 

- 0 1 

0 4 

0 4 

4 9 

2 0 

- 0 1 

1 1 

0 5 

0,4 

1,1 

0 6 

0 1 

t o 
4,9 

2 3 

O S 

2,1 

2 2 

2 3 

2 6 

2 1 

0 6 

3 4 

1 3 

0 2 

0 6 

0 1 

0 8 

0 9 

1 0 

1 8 

0 6 

3 S 

0 2 

1 6 

5 2 

5 7 

S 6 

5 6 

5 6 

2 3 
3 4 

S 4 

0 4 

0 8 

4 3 

5 4 

3 1 

NOTE. A negative value lor concenlralon indicates ttie detection (imJt tof that enalyle, A negative value for SWL (static water (evel) indicates head above ground surface (meters). 



MQEOT DATABASE 

ID Sita name 
MGEOT2Z6 KOPP, ARVID ' .25 Ml S CAMPAQUA MT 
MQEOT22I K E M P ' . 5 Ml SECAMPAQUA MT 
MGEOTZeS JACKOLA AP. 100 FT E OF CAMP AQUA BATH SPA 
MGEOT0Z7 CAMP AQUA AREA TEST W E U 
MQEOT26Z MBMG GEO TEST WELL # 1 ' CAMPAQUA AREA 
MGEOTZOZ OLSEN. EDWIN ' 8.4 Ml NE WINIFRED MT 
MQEOTZSI SMasER, JAMES A. 'POWER MT 
MQE0T225 KEMP ' 0 3 Ml ECAMPAQUA MT 
MQE0T227 KEMP " 25 Ml N CAMPAQUA MT 
MGE0TZZ4 KEMP PR WELL (RUNAWAY) ' .5 Ml N CAMPAQUA 
MGEOT173 KEMP, ANNA ' HOT SPRINGS, MT • 
MGEOTOSI KEMP, ANNA' 5 Ml N HOT SPRINGS, MT 
MGEOT 174 HUGHES, HAY " HOT SPR INGS, MT 
MGEOT219 BAXTER,C* 1.5 Ml N CAMPAQUA MT 
MGEOT 175 BAXTER, CHARLES ' HOT SPRINGS, MT 
MGEOT223 LUCKY HOWSER RANCH ' 3 Ml SELONEPINE MT 
MGE0TI49 MATOVICH,JOHN ' 23 Ml SW SUN PRAIRIE MT 
MGEOT222 QAILPATTON RANCH ' 1 Ml SW LONEPINE MT 
MGEOT075 LONEPINE OBSERVATION WEU 
MGEOTI 10 STREIT. G E O R G E ' 4 M I E - I M I SFT BENTON MT. 
MGE0T24S WHITMAYER ASSOC ' 4.5MI SE SUN PRAIRIE SCH 
MQEOTIOS CLARK. BRAD ' 25 Ml EFT. BENTON MT. 
MGE0T114 LANDUSKYPLUNGESPRINGS 
MQEOT07Z LANDUSKY. I'B.S Ml S HAYS. MONTANA 
MGEOT046 BLACKCOULEE ' E OF TEST AREA 
MGEOTSIS ALZHBMER. PAUL ' SW OF BRADY. MT 
MGEOT312 REVERE. LEE 
MGEOT048 UTTLEWARM SPRINGS'S Ml SELODQEPOLE 
MGE0T324 LODQEPOLE WARM SPRINQS 
MGEOT048 BIG WARM SPRINGS'6.4 Ml NE ZORTMAN MT 
MGEOTOSI BIG WARM SPRINQS'6 4 Ml NE ZORTMAN MT 
MQEOTOSZ KIRKALOIE. BRUOE'7 Ml SW LODQEPOLE MT 
MQEOT037 LARQECAPACITYWELL'4 Ml SW WOLF POINT, MT 
MGEOT024 CITY OF WOLF POINT ' W E U IN WOLF POINT 
MGEOT02S SHERMAN HOTEL OF WOLF POINT 
MGE0T036 USGS TEST WELL ' 1 MLE SOUTH POPLAR, MT 
MGEOT025 FOSS E L M E R ' 5 8 Ml SEBROCTON 
MGEOT317 LANDTECH WATER DISPOSAL SERVCE 
MGEOTSIS THORNESS, RICK ' 4 MILES NW OF BAINVILLE 
MGEOT 108 CLAWITER, MLT * 4MI N-4MI E BIG SANDY MT. 
MGEOT303 SIMS SPRINQ 
MGEOT 140 TEXACO INC * 1.7 Ml NWCENTRAL SCHOOL. 
MGEOT252 MATOVAICH, MARTIN'17 Ml E MALTA NEAR SACO 
MGEOT 111 SLEEPING BUF REC AREA ' 4MI NNW ASHFIELD 
MQE0T14S SHULE, WALTER • 3 Ml S FRESNO DAM. 
MGEOT 106 PIMLEY, DON ' 4 Ml NW JOPLIN MT. 
MQEOTIOS CADY, ELWIN ' 7.5 Ml NW JOPUN MT. 
MQEOTSOS FRANCIS.CLARA 
MGEOT 107 WELSH, ORVILLE • 13 Ml N-3MI E HINGHAM MT. 
MGEOTSIO EDWARDS. MARVIN/MIKE DUSTBIHOFF 
MGEOTOSO BIG WEST OILCO ' 2 Ml NE MTN VIEW SCHOOL 
MGEOT 104 HYGH. KEN ' ZZ Ml N - 5 MIWJOPUN MT. 
MGE0T142 BRADBURY, ALFRED ' 11 Mi E WILD HORSE MT 
MGEOT 144 NAQEHUS, ORVILLE • 3 Ml N SIMPSON MT. 

Reference 
MBMG-QWC 
MBMG-GWC 
MBMG-GWC 
Sonderegger et.al. 
MBMQ-GWC 
MBMG-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-QWC 
MBMG-QWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-QWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-QWC 
MBMG-QWC 
Sonderegger et.al. 
Sonderegger et.al. 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
Sonderegger etal. 
Sonderegger etal. 
MBMQ-GWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-QWC 
Sonderegger etal. 
MBMG-GWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-QWC 

Type 
WELL 
W E U 
WELL 

1981 WEU-FLOWING 
W E U 
W E U 
WELL 
W E U 
W E U 
W E U 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
W E U 
WELL 
WELL 
W E U 
W E U 

1981 SPRING 
1981 SPRING 

SPRINQ 
W E U 
W E U 

1981 SPRING 
1981 SPRINQ 

SPRING 
SPRING 
SPRINQ 
W E U 
W E U 
W E U 
WELL 
W E U 
W E U 
W E U 
WELL 
SPRING 
W E U 
WELL 

1981 WELL 
W E U 
WELL 
WELL 
W E U 
W E U 
WELL 
WELL 
WELL 
W E U 
W E U 

Flow D/ni in)Leti tude Lonf f tur le Tamp (deg c) 
10.0 
300 

416.5 
13000 

75.0 
0.1 

200 
84.8 
40.0 

0 4 

94.8 
35.1 

0 8 

0.8 
1-0 

noooo 
23780 

568 

45424 
10200.0 

103837 
100.1 

6 8 
9 4 

0 9 
2 8 

0 9 
9.1 

0.4 

3 2 

2 8 
0 8 

47 6361 
47 6372 
47.64 11 
47.6422 
47.6422 
47 6425 
47 6427 
47.6433 
47.6438 
476452 
47 64 72 
47.65 16 
47 6538 
47.66 19 
47.6700 
47.6738 
47 6830 
47.6880 
47-7141 
47-8030 
47.8194 
47 8297 
47 84SZ 
47 8763 
47 9069 
47.9097 
47 9Z61 
47.9691 
47 9938 
47 9955 
47 9958 
47 9983 
48.0313 
48 0847 
48 0836 
48.0850 
48.1118 
48.1463 
48.Z0 13 
4S2313 
48.3325 
48 48 19 
464847 
484SS2 
485563 
40.5994 
466747 
48.6673 
48.7405 
48.7694 
48 8397 
486763 
48 9130 
4S.9666 

114.5750 
114.5611 
114 5700 
114-5713 
114.5713 
108.3113 
111.5830 
114 5638 
114.5741 
114.5688 
114.5761 
114 5836 
114 5S13 
114 5836 
114 5880 
114 6027 
1080702 
114.6538 
114.6477 
110.5768 
107.6294 
110 1708 
106.5087 
1086572 
110 8586 
111.8400 
111.8533 
1083883 
106.4 443 
108.4466 
1084508 
108.4481 
105.7422 
1056433 
1056363 
105.2050 
1047875 
104.1868 
104Z452 
110 0288 
1054552 
108 2083 
107 5275 
1075327 
108.8288 
110 8 188 
110 7955 
104.4552 
110.3447 
112 4555 
112 0668 
110 68 IS 
110.1056 
110.2102 

326 
28.8 
51.0 
50.0 
43.7 
220 
160 
30.6 
38.9 
325 
34.4 
240 
2SS 
20S 
228 
236 
16.0 
186 
165 
150 
15.8 
200 
240 
203 
288 
250 
Z50 
Z6 1 
30.0 
306 
28.0 
24.5 
51.0 
183 
172 
139 
18 1 
17.9 
150 
180 
15.0 
35.5 
42.0 
4 1.3 
17.5 
150 
250 
20.0 
16.0 
250 
480 
21.0 
155 
155 

Stetua/use 
IRRIGATION 
IRRIQATION 
INDUSTRIAUCOMM 
RESEARCH 
RESEARCH 
STOCK 
STOCK 
IRRIQATION 
IRRIGATION 
IRRIQATION 
DOMESTC 
STOCK 
IRRIGATION 
IRRIGATION 
IRRIGATION 
DOMESTC 
STOCK 
DOMESTC 
DOMESTC 
STOCK 
STOCK 
DOMESTC 
DOMESTC 
IRRIGATION 
UNUSED 
DOMESTC 
DOMESTC 
DOMESTC 

DOMESTC 
IRRIGATION 
IRRIQATION 
OTHER 
DOMESTC 
DOMESTC 
OTHER 
STOCK 
INDUSTRIAUCOMM 
DOMESTC 
DOMESTC 

INOUSTRIALyCOMM 
RECREATIONAL 
RECREATIONAL 
DOMESTC 
DOMESTC 
DOMESTC 
IHHIGATION 
DOMESTC 
DOMESTC 
UNUSED 
DOMESTC 
STOCK 
STOCK 

Sa mple 
SWL (M) Depth (M) 

1.8 

1372 

183 
71 1 
229 
33Z 

152.4 
15.2 

0.3 

10.7 
8 1 

- 8 . 1 

5 2 7 
54.C 
244 

7 6 
418 

38 1 

122 
21.3 

73 15 
79 25 
78 55 

88.76 
49500 
389.72 

7820 
82 30 
76.20 
7163 

7 9 i 5 

91.44 

95 71 

616.31 
38389 
146 81 

53 34 

3200 
33526 
30023 

20848 

1494 
7224 

1027.46 
975.36 
971.70 

65.53 
85 34 
30 48 

6248 
2436 

14935 

5974 

Data C M o i l d e m s / l 
29 NOV 1878 
05 DEC 1979 
04 JUN 1082 

18 OEC 1980 
19 AUG 1979 
24 OCT 1980 
02 DEC 1879 
29 NOV 1979 
02 DEC 1079 
07 SEP 1978 
02 JUL 1978 
06 SEP 1978 
02 OEC 1978 
08 SEP 1078 
30 NOV 1878 
15 SEP 1078 
06 DEC 1878 
04 MAR 1876 
16 JAN 1877 
IS SEP 1880 
15 JAN 1877 
18 AUG 1873 
23 SEP 1875 
03 AUQ 1872 
14 JAN 1985 
14 JAN 1885 
18 AUQ 1873 

16 AUQ 1873 
04 OCT 1873 
26 NOV 1873 
22 OCT 1983 
10 OCT 1847 
10 OCT 1847 
07 SEP 1863 
05 OCT 1847 
25 MAY 1885 
01 MAY 1865 
14 JAN 1877 
10 SEP 1S83 
21 AUQ 1878 
27 OCT 1980 
10 MAY 1877 

OZ SEP 1878 
03 DEC 1976 
05 DEC 1976 
Z9 SEP 1864 
12 JAN 1877 
16 NOV isa4 
24 SEP 1865 
04 DEC IB78 
07 SEP 1878 
04 SEP tS78 

160O 
34 80 
34 00 
33 00 
35 30 

2850 00 
78500 

35 50 
31.30 
30.90 
23 10 
28 25 
10.90 
1800 
Z20 
780 

56 00 
2.10 
630 

84 00 
82000 
146 00 

IOOO 
1385 

27600 
25 20 
1240 
59 00 
57 00 
57 00 
3«0O 
50.00 

1850 00 
ZOSO 00 

020 
118 00 
24200 

950 
1S8.00 

420 
S07 00 
163.00 
195.50 
102.80 
184.00 

ISOO 
85 80 
47 OO 
44.00 

800 
14.SO 

St r ia te mg/1 Ruor ida 
1 5 
0 6 
0 8 
4 0 
0 7 
2 0 

138 
0 6 
13 
0 6 
2 1 
12 
18 
Z 1 
6 9 
5 6 

5210 
120 
122 

1164.0 
1020 

1174 0 
6200 
8710 

8230 0 
6460 

612 
1144.0 
1060 0 
1062 0 
6500 
8930 
5220 

19 
5 8 

2810 
58 

- 0 2 
640 0 
8170 

348 
58 

21200 
2147 0 
6850 

2068 0 
10600 
1400.0 
1657.0 
1010.0 

180 0 
0 1 

SZSO 
312 0 

mQfl 
76 
4 2 
SO 
3 9 
4 3 
2 0 
15 
4 5 
7 8 
5 0 
4 8 
6 1 
4 4 
4 8 
3 2 
3 4 
3 7 
12 
0 9 
3 0 
2 7 
12 
18 
14 
0.4 
0 8 
0 5 
14 
I t 
1,1 
0 9 
0 7 

10 
1,0 
0 5 
4 8 
5 2 
0 5 
19 
0 1 
8 5 
19 
2 9 
1 8 
0,4 
0 1 
0 9 
0 4 
0 3 

OS 
2 3 
2 6 

NOTE A negntlve value (ot concentration Indicates the detection limit tor that analyte. A negative value tor SWL (static water tevel) Indicates head atjove ground surface (meters). 



MGEOT DATABASE 

ID Site nama 
MGEOTZOS TARGHEE SULPHUR SPRING'OMI W W YELLOWSTONE 
MQEOT177 UPPER WEST SPRING-STAUDENMEYER HANCH 
MGEOTIZS UPPERMOST SPRING-STAUDENMEYER RANCH 
MGEOT 126 UPPER-EAST SPRING-STAUDENMEYER RANCH 
MGEOT 125 LOWER WEST SPRINQS-STAUDENMEYER RANCH 
MGEOT 127 LOWER EAST SPRING-STAUDENMEYER RANCH 
MGEOT 1Z4 UPPER WEST SPRING-STAUDENMEYER HANCH 
MGEOTIZl ANDERSONS PASTURE SPRING #1 
MGEOT 122 ANDERSONS PASTURE SPRINQ #2 
MGEOT210 USFS* BAKERS HOLE' SMI N WEST YEUOWSTONE 
MGEOTIIS SLOAN COW CAMP SPRING 
MGEOT120 WEST FOnKSWIMMINQ HOLE 
MGEOTIIS CURLEW CREEKWARM SPRING 
MGEOTIIS WALL CANYON WARM SPRING 
MGE0TZ2S WOLF CREEKHOT SPRING 
MQE0T12B LOWELL HILDRETH SPRING'15 Ml SW DILLON 
MGEOTOIO BEAR CREEK SPRINGS 
MOEOT132 VIGILANTEWARM SPRING 
MGEOT041 LA DUKE HOT SPRINGS 
MGEOT012 BROWNS SPRINGS 
MGEOTOIO PUUER HOT SPRINQS 
M QEOT010 TRUDAU SPRINGS 
MQEOT040 CHICO HOT SPRINGS 
MQEOTOSZ GROUNDWATER'4 7 Ml NEFT SMITH MT 
MGEOT074 BROWN CATTLE C O ' 3 1 Ml N. BIRNEY MT 
MGEOT276 JARDINE HOT SPRINQS 0 25 Ml EOF JACKSON 
MQEOT269 MBMG GEOTH ERMALTEST ' THEXTON TX-12 
MGEOT026 JACKSON HOT SPRINGS 
MGEOT293 PRIVATE GEOTHERMALTEST'ENNIS HOT SPRINGS' 
MQEOT277 LAPHAM DOMESTC WELL 1 Ml NW JACKSON, MT, 
MGEOT117 ENNIS HOT SPRINGS 
MQEOT056 BROWN CATTLE CO ' 9 SMI SW BIHN EY DAY SCH, 
MQEOTOSI BEAVERHEAD ROCK SPRINQS 
MGEOTISS APEX WARM SPRING 
MGE0T323 ELKHORN HOT SPRINGS 
MGE0T2SZ MARTIN, KIETH 
MGEOT326 NEW BILTMORE HOT SPRINGS 
MQE0T308 NEWMAN, JOHN 'JOUET, MT 
MQEOT280 ANDERSON SPHINQ 
MGEOT006 ANDERSONS SPHINQ 
MQEOT043 NORRIS HOT SPRINQS 
MQEOTOIS POTOSI HOT SPRINQS , 
MGEOT187 GROSS, PETE * 4 MIS PONY MT 
MQEOTSII MCFERRAN. EUGENE ' BILUNQS. MT 
MGEOT 179 CARTERS BRIDGE ' 4 Ml SE LIVINGSTON MT 
MGEOTOII AVON WARM SPRING 
MQEOT264 BOZEMAN HOT SPRINGS ' OWNER - CHARLES PAGE 
MGEOT266 BOZEMAN HOT SPRINGS ' OWNER - CHARLES PAGE 
MQEOTZ65 BOZEMAN HOT SPRINGS ' OLD W E U 
MGEOT263 BOZEMAN HOT SPRINGS ' ORIGINAL SPRING 
MGEOT335 BOZEMAN HOT SPRINGS 
MGEOT289 RANCA'MCLEOD 
MGEOT259 SCOTT FEED LOT 
MGEOTZ60 SCOTT FEED LOT 
MQEOTZSO BLUEJOINTCREEKHOT SPRINQ 
MGEOTOOZ BRIDQER CANYON WARM SPRINQ 
MGEOT334 LOVE,MELVIN'THREE FORKS, MT 
MQEOT033 QHOUNDWATER'5.3 Ml W HARDIN MT 
MGEOT332 SHPTON, HAROLD ' THREE FORKS MT 
MGEOTZSS HERMAN, T E " ROCKY RANCH 7 4 M W HARDIN 
MGEOT344 GAUOGLY HOT SPRING 
MGE0TZ45 LOST TRAIL ' WARM AND HOT SPRINGS 
MGEOTOSO CAIN MIKE'6 6 MIS VOLBERG 
MQEOTOIS HUNTERS HOT SPRINGS 
MGeOT328 JORQENSON, JACK 'THREE FORKS MT 
MaEOT346 RENOVA HOT SPRINGS 
MaEOTS39 WESTMORELAND ' 9 , 1 M W SARPY SCHOOL 
MGEOTOSS USCOM RANCH • S,5 Ml NW OF N STACY SCHOOL 
MGEOT331 TINDER, L MARIE ' THREE FORKS MT 
MGEOT327 WILCOX, RALPH * THREE FORKS MT 
MGEOT333 RICHARDSON, DEIRDRE 'THREEFOHKS 
MQEOT347 MEDICINE HOT SPRINGS 
MQEOT082 WESTERN ENERGY ' 2 Ml N COLSTRIP MT, 
MQEOTOZO PIPESTONE HOT SPRINGS 
MGEOT082 FRED WETSTEON SPRING DEVELOP 
MGEOT330 HART, FRANK • THREE FOR KS, MT 
MGEOT063 ANADARKO PROD'S Ml EFOSTHl MT 
MGEOTOSS U N - NAMED SPRING • ZO M NE OF FOSTER MT 
MGEOT128 COWAN SPRING'SMI NW THREE FORKS MT 

S t d d e v b a l a n c e L a b p h S c 

- 10,57 

0 5 1 

0,32 

O Z Z 

0,55 

- 0 . 0 8 

0.20 

- 0 36 

- 0 09 

0 8 3 

0 1 7 

- 0 . 4 0 

- 0 20 

- 0 - 7 0 

1 9 8 

Z Z 7 

0 8 4 

0.54 

- 0 64 

- 0 . 3 3 

- 1 . 0 3 

- 0 . 8 9 

O.SZ 

1.29 

0 8 5 

6.43 

1.73 

0 .11 

0.73 

- 0 . 4 1 

0 9 6 

0 6 2 

2 .06 

- 1 . 5 5 

- 0 . 4 3 

0 .16 

- 0 . 3 9 

0 7 7 
- 0 . 7 1 

0 3 4 

0 .31 

0 7 5 

- Z 3 1 

8 .03 

8.2S 

7 4 4 

7 .48 

7 5 2 

7 .47 

7 .76 

10 10 

7 8 8 

6 0 8 

8 6 1 

7 4 4 

9 . 5 0 
7 .74 

6 . 5 0 

7 .40 

7 .70 

8 4 0 

7 .40 

BOO 

8 5 3 

7 .73 

7 .69 

6 7 7 

7.84 

7 .63 

8 2 S 

7 .20 

7.7B 

8 . 9 4 

7 .87 

6 .80 

7 .72 

7 .67 

7 .84 

7 .80 

8 6 0 

8 .38 

7 .36 

8 . 9 0 

9 . 4 1 

9 . 4 1 

9 .43 

8 2 9 

9 5 0 

7 .58 

8 .93 

8 7 8 

8 .22 

7 .70 

7 .92 

7 6 0 

8 .07 

7 7 8 

9 . 1 2 

6 3 0 

9 . 1 0 

7 5 0 

7 .67 

8 6 1 

7 .84 

8 .05 

8 8 0 

7 .45 

8 7 0 

8 7 5 

m m o h a T d a m g / l H c o 3 m g / 1 A l k a l i 

3 0 5 . 5 

6 0 7 0 

6 2 5 3 

6 2 6 3 

6 1 7 2 

ez7o 
3 1 0 . 8 

3zoe 

1087 .0 

4 S Z 8 

7 2 2 0 

6 1 7 . 7 

8 2 5 0 

l O Z O O 

B 8 7 5 

1 S 3 8 0 

1442 .0 

9 5 3 3 

9 9 2 . 0 

5 1 0 . 5 

6 6 8 . 1 

6 1 6 4 0 

5 2 4 . 0 

4 1 4 . 0 

4 7 4 . 4 

1 8 6 4 . 0 

7 1 5 . 1 

7 1 6 . 8 

7 1 3 9 

7 1 1 . 9 

2 Z 2 1 . 0 

2 0 0 1 0 

2 5 2 1 . 0 

3 0 6 5 

3 0 4 0 0 

58S.S 

3 2 S 4 0 

1 4 7 2 . 0 

1 8 3 7 . 8 

1 1 4 0 . 0 

6 5 8 6 

7 5 4 . 1 

1800 0 

2 2 1 5 0 0 

3 1 8 . 4 1 

3 8 5 1 5 

4 0 0 . 9 5 

4 0 0 . 3 7 

3 9 5 . 2 4 

4 0 0 . 7 5 

2 5 6 6 4 

2 6 2 

1 7 9 0 2 

70S 4 1 

3 3 1 6 7 

4 8 0 . 7 

4 0 3 . 4 1 

Z 2 3 0 

4 8 0 

1160 

5 4 0 

3 4 2 

4 8 8 3 

6 1 8 . 1 

6 5 5 . 4 3 

1 0 3 0 . 1 5 

8 8 6 

8 6 6 . 3 8 

5 7 5 . 1 

8 0 0 S 6 

3 4 0 8 2 

180 

4 4 3 6 7 

1970 

4 6 3 9 . 8 6 

3 2 8 . 3 3 

2 7 0 

6 5 1 

3 3 3 

3 6 8 . 7 6 

1 1 4 0 . 2 

4 3 4 4 

4 5 6 . 8 6 

46Z 3 4 

4 5 5 . 4 1 

4 3 8 

1883 4 2 

1 2 8 8 . 1 5 

1 3 6 3 . 8 1 

178 

2 7 5 

3 1 7 3 

2 9 3 5 17 

3 6 9 . 5 4 

3 0 8 1 . 8 9 

190 

8 8 8 . 0 2 
3 8 4 

6 5 3 

1 5 2 6 . 3 7 

7 0 9 . 0 3 

4 2 1 . 5 3 

4 8 5 . 0 4 

3 2 2 

1304 9 

3 8 8 

1 3 2 3 7 . 2 

6 3 3 

2 4 9 0 

2 5 1 . 0 

251 .0 

2 4 9 0 

2 4 7 0 

1 5 2 0 

194.0 

4 8 3 . 0 

157.0 

2 1 7 . 0 

182.0 

319 .0 

5 1 9 7 

6 1 5 . 0 

449 .0 

404 .0 

5 5 8 0 

531 .0 

140.0 

1 7 0 8 

4 6 6 0 

179.6 

67 .3 

1098.0 

52 .5 

55 .1 

53 .7 

62 .5 

118.3 

1018.0 

1169 0 

Z64.7 

1 6 0 0 

Z 8 4 9 

150.1 

884 .0 

8 0 6 
6 3 6 7 

334 .0 

3 6 0 0 

162.5 

0 0 

m t y 

z t s 

ZSS 

5 1 1 

4 2 5 

172 

6 1 4 

8 5 

2 3 2 

8 8 

3 8 3 

6 7 

l i s 

6 7 

2 0 8 

8 8 

2 2 7 

3 1 0 

1Z6 

106 

S a m p l e t y p o 1 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s a o l v a d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o h / e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s a o l v a d 

D i s s o l v e d 

D i s s o l v e d 

O i s s o N e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D I s a o l v e d 

D i a a o l v a d 

D i s s o l v e d 

D i s s o l v e d 

D i s s o l v e d 

D i a a o l v a d 

D i s s o l v e d 

C a l c i u m m g / 1 

7 Z 8 

6 7 . 3 

6 7 5 

6 9 0 

6 8 0 

6 8 0 

6 7 0 

6 6 5 

7 1 0 

H Z 

0 8 

1 8 0 

12.5 

6 6 

8 0 

8 8 0 

8 4 5 

3 2 0 . 0 

5 6 0 

7 6 0 

3 5 0 

0 3 

I S 

1 0 3 

5 2 

1 0 0 

5 0 

2 7 . 3 

2 .2 

6 2 . 0 

1.8 

8 4 5 

2 9 0 0 

ZO 1 

7 3 . 6 

4 7 0 

18.0 

10.0 

1 3 2 

0 8 

1 2 9 0 

2 3 

2.7 

1.3 

5 .1 

7 0 

4 5 4 0 

1.2 

I Z 

Z 8 

5 4 . 8 

6 2 . 1 

6 6 5 . 0 

5 8 0 

6 6 0 . 0 

3.0 

3.0 

3.5 

O S 

5 1 . 0 

3 0 0 0 

2 .6 

4 6 5 

5 8 5 

1 8 

2 1 3 0 

2 8 

4-5 

8 7 0 

4 0 . 0 

14.5 

Socfummg/T Polass^uni mg/1 Iron mg/l SiNca (aio2) mgi l Arsanfc ug/1 
27.5 

Z5-0 

Z4 .5 

2 5 2 

2 4 0 

Z 4 8 

2 4 0 

2 4 0 

2 4 0 

8 0 

0 1 

2 8 0 

1.3 

1.7 

1.4 

2 7 5 

2 7 0 

5 8 0 

1 8 0 

3 0 . 0 

8 8 

0.4 

0.4 

S O 

0 2 

3 7 

0.2 

3 4 

0 1 

18.2 

0 .1 

3 3 . 4 

7 3 . 0 

12.8 

2 2 3 

2 3 0 

3 2 

0 .1 

0 .1 

0 3 

3 5 . 4 

0 .1 

- 0 . 0 

- 0 0 

0 6 

Z 4 

7 8 . 1 

O Z 

0.2 

0 .1 

2 2 7 

13.8 

1 3 6 0 

2 6 4 

143.0 

- 0 . 1 

0 8 

0 .1 

1 3 0 

4 4 6 

0 8 

I S O 

1 4 7 

0 1 

2 S 0 

0 .1 

2 8 0 

4 0 8 

8 8 

7.1 

2 6 8 

2 5 8 

2 8 1 

2 9 . 0 

2 7 8 

Z7 8 

Z 7 7 

2 6 8 

4 6 0 

8 8 0 

4 8 

3 3 0 

2 6 0 0 

104.0 

2 6 3 

6 7 

Z 3 0 0 

3 3 0 0 

7 0 0 

3 5 . 0 

186-0 

Z50 -0 

2 2 6 0 

3 3 1 . 0 

2 4 0 0 

3 1 4 0 

182.0 

2 4 3 . 0 

2 3 4 

4 8 0 

1.7 

1 6 0 0 

1520 .0 

1 4 

2 0 

1 9 0 0 

S I O 

8 4 6 

4 7 1 0 

7.3 

115.0 

1 3 6 0 

144.0 

135.0 

1 3 0 0 

1 3 4 

5 I Z O 

5 5 8 0 

3 8 0 

4 0 

2 3 4 

14.0 

2 7 0 

14-6 

4 3 0 

4 2 8 

3 7 4 0 

6 5 - 0 

150-0 

4 8 3 

2 8 1 0 

7 4 . 6 

8 4 . 8 

6 0 . 0 

131.0 

9 8 0 

9 5 8 

5 1 6 0 0 

Z8 .S 

4 1 6 

4 5 

6 9 

6 6 

7 4 

7.7 

7.4 

7 2 

7 3 

7 3 

7 0 

1 1 

1 9 

1 2 

6.0 

1 8 

4 5 

3 .1 

2 3 0 

24 0 

11.1 

6 6 

0 9 

I S 

8 5 

1 5 2 

1 0 0 

1 4 0 

9 0 

1-4 

S Z 

0-7 

1-7 

Z 4 0 

2 7 

1-4 

1.3 

1 1 0 

1 8 

1 7 

0 4 

4 . 1 

2 4 

2 5 

2 8 

2 6 

S 1 

11.5 

1 2 

1 1 

0 3 

1 4 

4 5 

2 4 . 0 

5.2 

2 6 4 

0.7 

0 .7 

1.4 

0 8 

I S O 

5 3 0 

1.4 

1 1 3 

12.0 

1.4 

8 5 8 

1 9 

2 3 

1 6 9 

1 4 

3 6 

0 0 1 

0 0 2 

0 0 1 

- O O I 

- 0 0 1 

- 0 . 0 1 

0 0 2 

- 0 0 1 

O O I 

0 0 1 

0 17 

- 0 0 1 

1 1 1 

0 0 8 

- 0 . 0 1 

- 0 . 0 1 

- 0 . 0 1 

0.23 

0 .04 

O.OZ 

O Z Z 

0 .01 

0 6 3 

0 0 3 

- 0 0 1 

- 0 . 0 0 

- 0 . 0 0 

- 0 . 0 0 

0 .01 

0 1 5 

- 0 0 1 

0 .01 

- O O O 

0 0 0 

0 0 3 

0 7 0 

O Z Z 

0 0 8 

0 .00 

1 50 

- 0 . 0 0 

0 3 2 

0 . 0 1 

0 2 2 

0 2 3 

O 0 3 

- 0 0 0 

- 0 . 0 0 

2 2 9 

- 8 0 1 

0 0 6 

- O O I 

0 12 

14 4 

2 0 8 

2 0 . 1 

2 2 7 

2 1 4 

2 3 3 

2 0 8 

21 .4 

Z l 

7 9 9 

5 0 9 

13.7 

1 9 7 

4 1 7 

5 0 7 

1 7 5 

15 5 

4 9 

53 

19 

34 

10 

10-1 

4 9 3 

107 

52 

108 

1 6 2 

9 7 

1 8 8 

5 5 

1 0 7 

4 6 

7 8 

11-5 

1 2 2 

78 

4 6 

4 7 7 

9 1 

1 9 4 

7 1 2 

70 -2 

7 0 3 

6 9 3 

57 

3 0 8 

1 9 4 

2 0 

54 

8 2 

S2 1 

16 

5 0 7 
1 7 2 

4 3 7 

4 3 . 7 

7 1 

8 5 

3 7 

Z l 
7.7 

4 9 5 

5 0 2 

8 0 

3 6 6 

6 6 

5 9 5 

12 3 

1 8 

3 

15 1 

2 1 8 

5 3 Z 

2 2 4 

2 2 7 

3 7 0 

1 1 

5 0 

5 0 

5 4 

5 0 

2 6 0 

4 5 0 

0 6 

6 1 0 

116 0 

1 3 0 0 

7 8 0 

NOTE A negative value for concanttation indicates the detection (Imit fof that analyle A negative value for SWL (ttatJc water level) Indicates head above ground surface (metets). 



MGEOT DATABASE 

ID Site nama 
MGEOT176 WOLF GREEK HOT SPRING 
MGEOT343 WILUAMSBURQ SPRINQ 
MGEOTOSO OIL WELL (TENSLEEP FORMATION) 
MGEOT341 MONTANA RESOURCES MONITORING WELL C 
MGEOT342 MONTANA RESOURCES MONITORING WELL D2 
MGEOT055 HOWARD SPRING ' 25 M SEOF BIGHORN MT 
MGEOT246 WENDT, FRED ' .75 Ml S GREGSON (FAIHMONT) 
MGEOT298 MBMG RESEARCH WELL * FAIRMONT HOT SPRINGS 
MGEOT 165 NELSON, HARVEY ' 5 Ml S BHOADVIEW MT 
MGEOT081 BRADBROOK ' 10 M S BHOADVIEW MT 
MGEOT27S FAIRMONT HOT SPRINGS, ANACONDA 
MGEOT247 SPANGLER, HAZEL ' 2 Mi E-NE GREGSON MT 
MGEOT214 HUNSAKER SPRINQ 
MGEOTISO MONT. HIQHWAYDEPT ' .75 Ml SE WACO MT. 
MaEOT213 PLUNKETLAKEWARM SPRINQS 
MGEOT237 SPRINGS FROM JOINTS IN MISS CYN'SW PLUNKET 
MGEOTISI MONTANA DEPT HIGHWAYS ' 2.5 Ml NE WACO MT 
MGEOT218 HUNSAKER, MAURICE 
MGEOTISS ANACONDARED TRAVETINE MOUND-GEYSER 
MGEOT325 SLEEPING CHILD HOT SPRINGS 
MGEOT236 BRUCE, N 'IRRIQATION W E U WTTH BOOSTER 
MGEOTZ94 TOSTON WARM SPRING 
MGEOT216 TOSTON WARM SPRING 
MGEOT217 BRUCE, NORMAN 
MQEOTZIS KIMPTON SPRING 
MQEOT 134 WARNER WARM SPRING 
MQEOT 172 STEELE, WIUIAM ' 1Z.5 Ml SEPINEVIEW MT. 
MGEOT284 MBMGTEST WEU'WARM SPRINQS STATE HOSPITAL 
MGEOT009 WARM SPRINGS 
MGEOT233 WARM SPRINQS STATE HOSPITAL 
MQEOTZSI WARM SPRINGS STATE HOSPITAL 
MQEOT349 BOULDER HOT SPRINGS - UPPER SPRING 
MGEOT35I BOULDER HOT SPRINGS - LOWER SPRING 
MGEOTSSO BOULDER HOT SPRINGS - MIDDLE SPRING 
MGEOT232 WARM SPRINQS STATE HOSPITAL ' SPHINQ 
MGEOT 185 M - B N O . 12 ' 5 Ml NE HAMILTON MT 
MGEOT171 GRIEHSON, J.S.'2-5MI NE RANCHERS CEMETARY. 
MGEOTISO PRISON RANCH SPRING SITE NO. 4 
MGEOTI 13 DEER LODGE PRISON RANCH WELL 
MGEOT044 BEDFORD SPRINGS 
MGEOT 101 QRIERSON, J B. ' 23 Ml NW HYSHAM MT 
MGEOTZ75 MBMGRESEARCH WELL • WEED CREEK- IB 
MQEOT274 MBMGRESEARCH WELL ' WEED CHEEK- IA 
MGEOTZSS HANSER, BILL ' 3 Ml SWTWO DOT MT 
MQEOTZSO FOX INC ' 15 M I W - S W T W O DOT 
MQEOTZ57 HOMER, RAY ' TWO DOT WATER SUPPLY 
MGEOT296 HARLOWTON ' SOUTH MUNICIPAL WELL 
MGEOTOIS HILLBROOK FLOVWNQ WELL 
MGEOT0I4 WALLS HOT SPRING 
MQEOTOOl ALHAMBRA HOT SPRINGS NORTH 
MQEOT278 TOWNSEND,HEHB'2 5 Ml SW WHITE SULPHUR SPGS 
MQEOTZSO RALPH JOHNSON,P.O.BOX 63,WHITE SULPHUR SPR 
MGEOT0O4 WHITE SULPHUR SPRINQS 
MQEOTZ82 WHITE SULPHUR SPRINQS BANK WELL 
MGEOTieS WATTS, JAMES • 16 MINE KINSEY MT 
MGE0T184 M - B NO 8 WELL'2 5 Ml SE CORVALLIS MT 
MQEOT007 BROADWATER HOT SPRINGS WELL 
MGEOTOOS QLOEGE WELL 
MGEOTOOS GARRISON WARM SPRINQS 
MGEOT337 CHADWICK. GREQ 
MGEOT20S USGS OBS WELL* 4 Ml SW EAST HELENA, MT. • 
MQEOTSSS MUELLER BUZZ 
MGEOTZ42 FLORENCE TEST WELL A 
MQEOT32S SIVmTE M Y S S E ' BOX 315 * INGOMAR MT SSOSB 
MGEOT 187 CHERRY CK SHEEP CO.* 1.35MI SE HAQEN RANCH. 
MGE0T26t MOORE, THOMAS ' 8.5 Ml SW ANGELA MT 
MGEOT322 BYRNE WARM SPRING ' WEST OF BEARMOUTH 
MGEOTIIS NIMROD SPRINGS 
MGEOT026 BEARMOUTH SPRINQS 
MGEOTSSS QAHRICK GALEN 
MGEOT345 LOLO HOT SPRINGS 
MGEOT068 MAHYSVLLE DEEP W E U DEPTH 5750 
MGE0T170 CHERRY CREEK SHEEPCO'26 MIN VANANDA MT 
MQEOT 162 OLSEN, JONAS ' 8 Mi NW FLATWLLOW MT. 
MGEOTZ01 OLSEN JONAS • 14 Ml NE N-BAR RANCH 
MGEOT164 REYNOLDS, KEITH ' 6 Ml NE FLATWILLOW MT 
MGEOT 163 HILL, FLOYD ' 7 Ml N FLATWILLOW MT. 
MGEOT 180 M - B 4 ( B L m . E R C K ) ' 6 Ml NW MISSOULA MT 
MGEOTZ54 KING, JOE t, SONS INC. ' 5 Ml SSWWINNET MT 

J dev balance Leb ph S c m m o h s Tda rag/I Hco3 mg/l Alkalinity Sample typo C d d u m mg/l Magneaium mg/l S o d u m m g / I Potassium mg/l Iron mg/ l SHic 
DissoNad 0.0 - 0 01 

18 8 5 3 8.1 2 3 0 OS 

-0.48 
058 
0.02 

- 0 85 
-0.40 

0.74 
0.80 

079 
- O S I 

055 

-0.B2 
- 0 55 
- 0 S 4 

027 

0.02 
- 0 44 

- 0 06 
- 0 30 

077 
-3.59 

0.48 
-1.04 
- 0 62 
- 0 3 0 
-0.28 

0.68 
-0.23 

2.04 
264 

- 0 4 2 
098 

- 0 1 2 
-0.95 

0.72 
1.38 

-0.77 
-0.19 

0.29 

585 
638 
8.42 
8.SO 
829 
856 
7.34 

7.71 
7.78 
807 

8.48 
SSO 
8.21 
731 
8.10 
7.86 
734 

7.05 
8.43 

7.88 
7.54 
648 
7.03 
7.34 
6.68 
880 
6.89 

7.37 
797 

8.86 
7.20 
608 
S.82 
6.83 
822 
9.39 
9.35 
8.94 
890 

723 
789 
863 
680 
7.82 
903 
7.31 

7.40 
7.30 

7355 
1230.7 
3237.0 
2431 
828.0 

3821.0 
3726.0 

4330 
588.8 

37750 

4S7S 
2120.0 

383.8 
2624 0 

651.3 
421 I 

17860 
203.3 

4583.0 
14870 

1662.0 
1534.0 
434.0 
430.0 
428.0 

487.1 
4171.0 

4508.0 
3202.0 
3054.5 
1165 0 
838.0 
7550 
8088 

408.7 
7678 0 

21880 
13030 
Z688 

2810 
55637 

884.7 
Z527 SS 

17334 
47832 

2954 21 
3144.31 

29423 
349.67 

2806.74 

299S5 
1416.54 
24465 

2306 75 
445 

434.57 
25863 

1374.Z6 
125.18 

3283 74 
1176.78 

1310 
1273.38 
1258.28 
418.46 
401.44 
421.14 

3383 
2365.96 

172 
350 

3201.72 
2022.05 
2O02 5S 

681.12 
489.59 
443.5 1 
55833 

1060 
651 
809 

Z37 25 
3700 36 

1950 
129688 
605.43 
222.97 

598 
403 
556 

453.80 

300 
31.8 

490.0 
loss 
90.9 

6020 
455.0 

1562 
325.0 
3790 

183.0 
5040 
179 0 
439.0 

194.0 
200 1 

30.7 
101.0 

3620 
263.5 

280.0 
301.6 

2900 
613.0 

638.7 
294.3 
4630 
604.0 
3660 
312.0 
3830 

192.5 
2333.0 

7910 
7080 
113 0 

- 1 3 8 
0.71 

- 1 0 7 
- 5 88 

3.01 
0.23 
0 0 8 

0 15 
1.20 
0 8 3 

- Z 5 4 
0 0 8 

8 8 0 

6 1 8 

8 0 6 

7.28 

7.63 
768 

9 30 
6 8 2 

7.25 
6 0 4 

8.41 
6 3 6 

8 2 3 

7 6 6 

8.41 

3549 
3105.0 
31060 
986B0 

1004.0 
5062.0 
1005.0 
7106 

1670.0 
1608.0 
919.S 

3276 0 

20765 
2104 12 
2137 S3 
5918 73 

630 
420 

224 
67239 

4245.76 
656 12 
58582 

1117.44 
1078.47 
707 83 

2056 04 

1645 
1795.0 
1828.0 
ZOSO 

264.0 
346.0 
3600 
2330 
436.0 
402.0 
651 0 
6260 

161 
158 
153 

Diasohrad 
Dissolved 

Dissolved 
Dissolved 
Dissohred 
Dissolved 

Dissohrad 
Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 
Total Recover e 

Oiasolvad 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissohred 
Dissolved 

788 
488 
484 

183 
288 

Dissolved 
Dissohred 
Dissolved 
Dissohred 
Dissolved 
Dissolved 
Dissohred 

Dissolved 
Dissolved 

Diasohrad 
Dissolved 
Dissohred 

Dissolved 
Dissohred 
Dissolved 
Dissohred 
Dissolved 
Dissolved 
Dissolved 

Dissohred 

Dissolved 
Dissolved 
Dissolved 
Dissohred 
Dissolved 
Dissolved 

86 3 
1380 
56.0 
Z0.7 

8 5 
4.7 

4460 

SSZ 
712 
142 
385 
480 
18.8 
216 

470.0 
6 2 

538 
46.6 
48.7 

2780 
258 
256 
18.0 

1060 
220.0 
216.0 
218.0 

2 7 
3 2 
2.0 

225.6 
68.2 

4.3 

57.0 
216 

32.0 
160 
180 
480 
ZS 

44.0 
41.0 

1.0 
208 
13.0 
780 
77.0 

86.0 

35 
384.0 
137.0 
1260 
69.0 

18 
77 

4560 
28 Z 
79Z 
59 
88 

10 4 
63 

17.1 
47.4 

2380 

99 
188 
50 

2SS 
23.0 
11.1 
12.5 
670 

0.2 
185 
18.6 
202 

3 0 
7Z 
6 8 
4 8 

ZS 1 
ZZO 
24S 
24.5 

0.4 
- 0 0 

OS 
23 1 
11.8 
0 8 
0 1 
0 1 

220 
110 
0 7 
1.3 
0 2 

- 0 . 1 
0 1 
0.1 
5 8 
35 
3.5 

151 
3 4 

120 
9.5 
0.2 
53 
0 6 

160 
35.0 

31.5 

24.5 
378 

4200 
29 1 

1630 
1004.0 
3520 
1650 
368 
223 

9140 
2Z4 
227 

477 0 
444 

1470 
110 0 
55.7 
16.1 
136 

1Z9.0 
5.3 
54 

1074.0 
124 0 
120.0 
114.0 
1280 
122.0 
111.4 
1162 
121.4 
20.7 

856.0 
45B 
460 

1050.0 
700.0 
6740 
280.0 
1870 
178.0 
223.0 
340.0 
210 0 
2200 

108 
2130 0 

4800 
433.0 
340.0 

Z51 
180.0 
380 
240 

30.8 

10.0 
16.4 
6 3 

2 8 

3 3 

1 7 

4 9 8 

4 .4 

7 3 

1 1 4 

2 4 

2 4 

2 7 

1.7 

2 5 

1 0 6 

2 6 

4 .7 

2 5 

3 6 

5 5 

0.6 

0 9 

3 8 

2 4 4 

2 6 0 

31.5 
3 2 9 

3.8 

6 1 

4 .1 

2 3 8 

4.4 

2 8 

O S 

0 5 

4 .1 

1.8 

1.9 

0 9 

0.4 

O S 

0 2 

9 6 1 

19 70 
0 0 2 

0 2 2 

- 0 00 
0 0 2 

0 0 4 

0 01 
OOZ 

0 5 8 

0 02 

- 0 01 
0 0 1 

0 0 2 

1 21 

-0 .01 
- 0 0 0 
- 0 0 1 

0 0 3 

0.01 
-0 .01 

0 02 
2140 

10.60 
0 3 8 

-0 .01 
0 31 
0.06 
0 0 6 

0 0 3 

0 08 
- 0 01 

0.05 
0 03 
0.05 
0 01 
0 01 
0 0 5 

0 01 
200 
100 
8 5 
ZO 

19.0 
200 
17.5 
0.6 
4 9 
5 9 
3 4 

0.01 
OOI 

0.10 
0 03 
OSI 

0.2 

0 5 

0 8 

6 5 2 

3 5 3 

36.0 
2 8 0 

0 .1 

0.4 

101.0 
11.5 
3 9 0 

1 6 

1.6 

5.4 

2 8 

8 1 3 

643.0 
871.0 

1664 0 
12.2 
1 6 0 

6 0 

5 Z 0 

2080 
705.0 
1800 

' 53.5 
384.0 
368.0 
2370 
7260 

Z S 

1 8 

2.4 

1150 
3 3 

3.4 

1 8 

1.2 

10.4 
78.8 

4 8 

7 1 
Z 6 

3 1 
8 0 

4 2 

2 7 0 

0.02 
0.03 
0 0 6 

- 0 00 

0 02 
0 78 
0 0 1 

0 12 
0.15 
0 12 
6 8 0 

0 83 

(s io2 )m9f l 

9 7 

5 1 6 

5 6 6 

9 9 

43 1 
3 8 

9 

17 6 
6 0 6 

5 6 8 

2 3 3 

Alsenic ug/1 
6.0 
1 9 

2 0 

1 0 0 

3 3 

8 6 

3 4 

7 5 
2 9 9 
22 7 

60 
484 
164 
19 8 
319 
17 1 

16 

3 7 7 

33.6 
93.2 

9 0 

9 8 5 

5 5 8 

59 3 
12 4 
45 8 
4 5 8 

8 

8 8 

7 5 

12 5 
14 

I S Z 

l O Z 

6 7 

8 0 

6 6 

15 8 
4 4 

5 1 

4 3 7 

10 

7 0 

9 3 

Z8 

1 8 2 

1 4 9 

0 7 

- 0 5 

- O S 

23 0 

1 6 

1 1 8 

- 10 

4 0 
218 
204 
508 
20 7 

21 
18 

72 
685 
21 5 

NOTE: A negative value for concentration Indicates the detection limit tor that analyla A negative valua for SWL (static water level) indicBlas head above ground surface (malers) 



MQEOT DATABASE 

ID Site nama 
MGEOTlsg SHAW, BUD ' 1.7 Ml SW MOSBY MT. 
MQEOT 160 EAGER, R E X ' 2 Ml SW WINNETT MT. 
MGE0TI6 I BRATTON, WAYNE ' 2 Ml SE VI/INNETT MT. 
MGEOT305 BURLY VISTA TRACTS 
MGEOT157 TBGEN, PETER ' 9 Ml E GRASSRANGE MT 
MQEOT196 MATOVICH * 4.5 Ml E QRASSRANQE MT 
MGEOTISI HOLEN0 2 M - B D R L U N G P R 0 J E C T 
MaEOT240 MSU AG EXPERIMENT STATION ' MOCCASIN MT 
MQEOTISS BRADY. EARL'4 Ml NW WINNETT, MT 
MGEOTZOS GERDRUM, R O N A L D ' 3 MINE GRASS RANQE, MT. 
MGEOT152 CENEX'ISMINEWINNETT MT 
MGEOT 158 BASSETT, EARL * 7 5 Ml NW TEIGEN MT. 
MGEOTOSS HEDMAN, J. * 40 Ml NE LEWISTOWN MT. 
MGEOT 156 HARRIS FLOYD ' 11 Ml NW TBGEN MT 
MGEOT 104 FOX, DENNIS ' 7 Ml NW GRASSRANGE MT 
MGEOT239 LAURENCE HESS • I Ml N MOCCASIN MT 
MGEOT204 DELANEY, DOUGLAS'7 Ml NW (WILD HOHSE UNIT) 
MGEOTOSO BROOKS WARM SPRING ' Z 5 Ml NW BROOKS MT. 
MGEOT 195 DELANEY, DOUGUS ' 11 Ml NW ROY MT 
MQEOT154 MLLER RANCH ' 14 Ml SEVALENTINE MT. 
MGEOT045 CARDINAL PET CO • 10 M E HILGER MT 
MGEOT153 BUSENBARK MERUN' l Mi S VALENTINE MT ' 
MGEOTOOS QUINN'S HOT SPRINGS 
MGEOTZ68 QUINN'S HOT SPRINGS ' JIM AND DONNA BROWN 
MGEOT197 YEAGEH ' 8 Ml EAST MOULTON. MT 
MGEOT079 FINLEY. R.S.' l Ml NW ST. IGNATIUS 
MGEOTZOS SROKY. FRANK ' 9 Ml EAST HOY. MT. 
MGE0T19Z HORYNA.JAMES'6MI EROYMT 
MGEOTISI CORPS OF ENGINEERS SOUTH W E U AFTER PERFS 
MGE0T090 BRYSON. HAROLD'I Ml W MOIESE MT 
MGEOT070 YARGER, ROBERT ' 13 Ml W CIRCLE MT 
MQE0T287 SAND COULEE WTR USERS BENCH W ABV SAND COU 
MQE0T1S3 TAYLOR, JAMES ' 8 Ml E CHRISTINA MT 
MGE0T2BS CHARLES ENTSMINQER'TOWN OF NUMBER SEVEN 
MGEOT295 CUSTER, EVEHETT* EDEN RT, CHEAT FALLS, MT 
M QEOT297 TOWN OF TRAC Y 
MGEOT054 SLCGSVOLD, A K * 17 M SERITCHEY MT 
MGE0T211 GOVER'2 .5 Ml TRAVIS SCHOOL 
MGEOT200 VLLAQE INN * 2 5 Mi NETHAViS SCHOOL 
MGEOTZOS STONE, GENE 
MGEOT062 WEBB RES ' 17 5 Ml SE GERALDINE MT. 
MGEOTSSS HOLLAND, JIM - GREEN SPRINGS 
MGEOT246 GREEN SPRINGS ' HOLLAND HANCH 
MGEOTISI TACKE, ROBERT ' 2 Ml SW GREAT FALLS MT 
MGEOTISS PAUL MCHAEL(ROBINSON)'3.5M SWGREATFALLS 
MGEOTSIS BUTTECREEKSPRINQ ' SQUAHEBUTTE 
MGEOT31S BUTTECREEKSPRINQ - NORTH'SQUAHEBUTTE 
MGEOT189 CHAMBB1LAIN. CURTIS ' 2 M I W L L E R SCHOOL 
MGE0TS21 MELTON, LARUE ' LOWER AOUIFER 
MGEOTSM USGS - MELTON, LEON 
MGE0T238 SCHMIDT, UOYD • 3 5 Ml SE SQUARE BUTTE 
MGEOT 190 USGS OBS WELL ' .5 Ml S VAUEY SCHOOL 
MGEOT 189 B O E L ' . S M I S SUNSET MEMORIALCEMETAHY 
MGEOTOTS WEBSTER, BONITA'BOX 443 RONAN MT 
MGEOT099 DEMARS,TOM J . ' 10 Ml W OF WINIFRED MT. 
MGE0T24S HOM ESTEAD ACHES COUNTY WATER DISTRICT 
MQEOTZSO HOMESTEAD ACRES COUNTY WATER DISTRICT 
MGEOT241 MCCOLLUM, JIM • 10 Mi NW MATHISON RANCH 
MGE0T078 CARR. FRANK'BOX 456 HOT SPRINGS MT 
MGEOT047 ' RYFFEL BROS. ' 3MI S » 3 Ml E HIQHWOOD 
MGEOT097 CHRISTIANSON. BOB'HOT SPRINGS MT 
MGEOT307 HOT SPRINGS CITY 
MGE0T068 TOWN OF HOT SPRINGS' MAIN WELL BY CHURCH 
MGEOT228 LEISTNER. LAURA 'CENTRAL AVE,HOT SPRINQS 
MGEOT291 SOUTH EAST OF CAMP AQUA 
MGE0T071 CORN HOLE'CAMAS HOT SPRINQS 
MGE0T080 HOT SPRINGS MONTANA 
MQEOT017 CAMAS HOT SPRINGS 
MGE0T352 SYMES HOTEL W E U 
MGEOT029 SYMES HOT SPRINGS WELL 
MQEOTOOl HOT SPRING GEOTHERM W E U - UNNAMED 
MGEOT355 KOEPUNG, DELBERT ' WELL 138 
MGE0T354 OSTRANGER, DAVE ' WELL 56 
MQEOT077 VERNER. ROSE'3.75 Ml W PABLO MT 
MGEOTOSO IHHIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT220 JACOBSEN. R * HOT SPRINGS MT 
MGEOT 178 KOPP. ARVID ' HOT SPRINGS. MT 
MGEOT042 SUN RIVER SPRINQS 
MGEOT267 MBMG GEOTHEHMALTEST W E U #1'CAMPAQUA AREA 

balance Lab ph Sc 
-0.02 
-0.77 

0.37 
048 
046 

-0.64 
- 0 62 

0.14 
0.31 

-0.13 
0.58 

-0.21 
-0.17 
-1.02 
-1.07 
-0.55 

0.30 

- 0 83 
0.57 
077 

-0.63 

071 
1.05 
032 

-O05 
1.08 
0.3O 

- 0 9 7 
-1.06 

0.31 
-0.8Z 

0 41 
0.49 
025 

- 0 57 
- 6 0 4 

0.91 
0 81 

- 0 88 
- 0 11 

- 0 5 5 
-0.39 

-0.41 
-1.07 

0.08 
0.18 

- 1 3 7 1 
-1.24 
-0.15 

088 
- 0 O 3 
-0.68 
-0.65 

O.OS 

0.56 
0.76 

-0.48 
-0.83 
- 0 58 

-0.01 

-0.67 
0.04 

-0.07 
-0.54 
-0.78 
-0.67 
-0.29 

062 

8.40 
827 
8.30 
7.51 
7.58 
7.98 
788 
769 
630 
872 
883 
8.29 
8 13 
619 
614 
778 
BZ9 

641 
60Z 
85Z 
8.45 
8.80 
6.70 
S.ZS 
7.BZ 
8.12 
818 
8.17 
760 
838 
768 
8.01 
7.84 
748 
757 
764 
7,85 
616 
S.78 
9.01 
9.68 
9.20 
7.57 
7.67 

8.43 
734 
618 
785 
612 
7.90 
7.01 
7.51 
7.78 
6.35 
697 
7.96 

763 
7.99 
8.74 
948 
S.S4 

940 
966 
960 
706 
8.23 
605 
808 
7 51 
808 
612 
7.Z0 
8.32 

mmoha Tris mg/l 1 
15120 
1134.0 
1659.0 
602.1 

1571.0 
59Z3 
6758 
44S.9 

11Z5 0 
780.0 

1461.0 
64S.0 
7Z5.0 

1167.0 
615.5 
5765 
6620 

13730 
7535.0 
1017.0 
2587 0 

206.1 
1510 0 
510 6 

1274.0 
1586.0 
1101 0 
850.8 

1818.0 
7892 

20320 
598.3 
8080 
6238 

2770.0 
1557 0 
1Z95 0 
Z382 
482.7 
195.0 

1775 0 
1926 0 

3633 0 
399.2 
3674 
810.0 

1656.0 
31820 

2664 
14630 
813 0 
7770 

3302 

6ZZ3 
Z5S6 
Z468 
3835 
381.8 

260.0 

3413 
266 0 
312.0 
726.6 
4718 
5828 
404.8 

6638 

99554 
727.86 

1128 06 
35509 

1138 23 
365.71 
43576 
25892 
715.84 
503.88 
95362 
40084 
432.2 1 
747.08 
434 82 
33032 
532.05 

877.78 
4428.88 

577.63 
1608.34 

ZZ4 
18588 
8857 

Z93.17 
628.12 

1036.58 
648 15 
553.38 

1280.09 
45357 

1349.50 
393.48 

5574 
407.36 

2402.46 
1048.74 
798 12 

181.7 
2B5.18 
20838 

280 
1280 1 

1375 48 

2587 81 
259 61 
21558 
524.17 

1284 72 
23622 
17321 
1045.4 
503 57 
501.9S 
96279 
19528 

37462 
172.15 
156.07 
28858 
27089 

SSS 
287.16 

367 
22043 
275.02 
280.01 
436 13 
28388 
37546 
244 8 1 

890 
40572 

»fca3 mg/l Alkalinity 
5090 
4290 
411.0 
2806 
4110 
267.0 
450.0 
215 0 
444.0 
3340 
4Z60 
251.0 
269.0 
429.0 
1880 
276.0 
3090 

3740 
16300 
487.0 

16390 

51.2 
3590 
3223 
381.0 
398.0 
574 0 
553.8 
410.4 
444 0 
3690 
246.9 
255.0 
2362 

1014 0 
574.0 
680.0 

3 2 
157.0 

348 0 
365 0 

640.0 
244.9 
1918 
3650 
Z3Z0 
651.0 
1883 
380.4 
2500 
2230 
607.0 
188.8 

366.9 
1483 
127.8 
84.6 

108.3 

101.0 

4723 
264.5 
324.0 
221.0 

321.0 

71 

73 
125 

189 
131 
158 

236 
276 

Sample type C a l d 
Diasohrad 
Dissolved 
Dissolved 
Dissolvad 
Dissolved 
Dissolved 
Dissolvad 
Dissolved 
Dissolved 
Dissolved 
Dissolvad 
Dissolved 

Dissolvad 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 

Total Recovers 

Dissolved 
Dissolvad 
Dissolvad 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolvad 
Dissoh/ad 
Dissolvad 

Dissohred 
Dissolved 
Dissolved 

DissoNed 

Dissolved 
Dissohred 

Dissolved 
Dissolved 
Dissolved 
Dissohred 
Dissolvad 
Diaaolvad 
Dissolvad 
Dissolved 
Diasolvad 
Dissolved 
Dissohred 

Dissolved 
Dissolved 

Dissolved. 
Dissolved 

Dissolved 

Dissohred 
Dissolved 
Dissolved 
Dissolved 
Dissohred 
Dissolved 

Dissolved 

um mg/1 
3 9 
6 0 
8 9 

73.4 
1620 
51.2 
5 7 

51.5 
6 9 

247 
2.1 
9 8 
SZ 

160 
60.8 . 
54.7 
10.9 

114-0 
9 6 
5 9 
7 1 
14 
3 6 
2 7 

107 
720 

1-1 
1.9 

24,6 
356 
322 
51 7 

2 4 
79,6 

1000 
822 

362,0 
579 
240 

0,6 
47,0 

0 8 

182,0 
224,0 
366 
322 
102 
11 1 
122 
4 5 6 

Z100 
112,0 
208 

1635 
8 6 0 
8 3 2 

1,2 
3Z3 
570 
20,0 
17Z 
15Z 
0,9 
0 8 
1,1 
10 
0 9 
0 6 
1,2 

18,4 
4,5 
5,5 

337 
3 7 0 

5 5 
6 8 

155 

mg/l S o d 
0,9 
2 0 
2 0 

288 
748 
208 

1,1 
14,4 
3,1 

106 
0,4 
4,6 
1,0 
7 3 

179 
20,6 

5,6 
39,0 

4 0 
2.1 
18 
0 3 
0 2 

- 0 . 1 
6.0 

188 
0 1 
0 4 

10.1 
152 

1424 
609 

0.2 
28.7 
36 1 
29.1 

266.0 
34.2 

8 2 
- 0 1 
136 

1.2 

75.4 
7 1 1 
7.9 
6.4 
2 0 
1.1 
5.2 

14.2 
151.0 
114.0 

109 
575 
38 1 
390 

0.2 
130 
100 
8 4 
4.0 
3 6 

- 0 . 1 
- 0 . 1 

0 3 
0 1 
0 1 
0.7 
0.2 
5Z 

- O Z 
2 5 

36.1 
11.9 

1.0 
t.6 

um mg/l Potaaaj 
383.0 
2670 
S870 

5 7 
98 1 
SOI 

1710 
183 

2320 
148.0 
347.0 
130.0 
154.5 
Z510 

604 
338 

1780 
3 6 

3050 
17700 
Z19.0 
8880 

390 
S9.S 

SZZO 
12.2 

3040 
3660 
221.0 
1670 
1900 

172 
476-0 

11-4 
SO-7 
12,4 
32,0 

2840 
274.0 

509 
360 
57 1 

1320 
1240 
2S9 
265 

8890 
835 
61.4 

120.0 
434 

523.0 
176 
945 
Z6.4 
277 

4010 
ISS 
520 

113 0 
320 
330 
823 
656 
830 
835 
85.0 
8S4 
91.0 
432 
956 

1093 
88.5 
480 

139.0 
88 1 

um mg/ l Iro 
2 1 
2 7 
2 7 
4.4 

112 
4 7 
2 0 
4.3 
3.4 
3 5 
1.3 
2 4 
1.7 
2 7 
SO 
5 2 
2 8 
1.4 
2.4 
5.3 
5.4 
2.1 
1.5 
I.S 
Z5 
0.7 
OS 
1.2 
8 6 
3 8 

108 
2 9 
1.2 
ZS 
4.4 
2 3 
7 9 
7-5 
7.5 
0 8 
6 7 

13.5 
13.4 
3.6 
2 9 
2 5 
6 8 
12 
77 
7.1 

119 
10 
4.1 
4.4 
4 8 
10 
1.4 
3.8 
3 5 
3 1 
SO 
0 0 
1.7 
1.8 
18 
1.7 
2 2 
1.7 
5 6 
29 

-0 .6 
3 1 
3.0 
2.1 
1.9 

n mg/l Sd io i 
035 
002 
039 
042 
083 

- 0 0 1 
035 
186 
082 
054 
0 17 
1 57 
1.35 
OZl 
0Z7 
147 
0Z6 

- 0 01 
0,44 
0 10 
409 

100 00 

0,03 
0 01 

-0,01 
002 
0 13 
305 
204 

- 0 0 1 
OOI 
006 

- 0 0 0 
000 
0,02 
0 01 
1,57 
0,23 

- 0 00 
0,01 

337 
222 
003 
0 0 1 
0 16 
063 

- 0 00 
033 
132 
0 14 

- 0 01 
003 
033 
0 21 
005 

-0,01 

0,02 
007 
0 17 
0 61 

-OOO 
-0,01 

0 01 

-0,02 

007 
006 
039 
0 01 
560 
028 
039 

( S M Z ) mg/l Araanic 
IS 8 
119 
142 
6 7 
8 6 

10 Z 
166 
8 1 

14 6 
l i s 
135 
87 
8 8 

l i s 
IZ 1 
8 3 

103 
107 

11 
16,S 

13 
16 5 
76 6 
73 5 
10 8 

11 
18 

16 6 
8 8 

168 
IZZ 
7,5 

115 
1Z,3 
14,1 
l i s 
ISZ 
Z08 
10,8 
564 
10 3 

Z06 
18 1 
16 6 
8Z 

15 5 
21 1 

11 
18 8 
10 8 
188 
78 

106 
102 

11 
182 

20 
175 
28 1 

22 
67 

68 6 
58 
58 
70 

73 08 
68 

328 
36,64 
12 BS 

14 6 
218 

35 
14 3 

ug/1 

0 6 

0 2 
OS 

1,7 

1,1 
OS 
0 6 
0 4 

2 0 

- 2 0 

- 1,0 
- 10 

- 0 5 

-0 ,5 
- 0 5 

185 
IOOO 

NOTE: A negatvo value for cof>centration Indicates the detection fimit for that analyte, A negative value for SWL (static water level) indica tes head above jpound surface (meters). 



MQEOT DATABASE 

ID Site name 
MGEOT228 KOPP. ARVIO * 25 Ml S CAMPAQUA MT 
MGeOT2ZI K E M P ' S M I S E C A M P A Q U A M T 
MGEOTZ86 JACKOLA AP 100 FT E OFCAMP AQUA BATH SPA 
MGEOT0Z7 CAMP AQUA AREA TEST WELL 
MQEOTZ62 MBMG GEO. TEST WELL # 1 ' CAMPAOUA AREA 
MGEOT202 OLSEN. EDWIN ' 8.4 Ml NE WINIFRED MT 
MQEOT25I SMB.SEH. JAMES A . 'POWER MT 
MGEOT225 KEMP • 0 3 Ml ECAMPAQUA MT 
MGEOT227 KEMP • .25 Ml N CAMPAQUA MT 
MGEOT224 KEMP UR WELL (RUNAWAY) ' .5 Ml N CAMPAQUA 
MGEOT 173 KEMP. ANNA ' HOT SPRINGS. MT ' 
MGEOTOSI KEMP. ANNA' 5 Ml N HOT SPRINQS. MT 
MQEOT174 HUGHES, RAY 'HOT SPRINGS, MT 
MGEOTZIS BAXTER, C ' 15 Ml N CAMPAQUA MT 
MGEOT175 BAXTER, CHARLES ' HOT SPRINGS, MT 
MGEOTZZS LUCKY HOWSER HANCH ' 3 Mi SELONEPINE MT 
MOEOT148 MATOVlCH,JOHN ' Z3 Ml SW SUN PRAIRIE MT 
MGEOT222 QAILPATTON RANCH ' 1 Ml SWLONEPINEMT 
MGEOT073 LONEPINE OBSERVATION WELL 
MGEOT110 STREIT, G E O R G E ' 4 M I E - I M I SFT BENTON MT 
MGEOT24S WHITMAYER ASSOC * 4.5MI SE SUN PRAIRIE SCH 
MGEOT109 CLARK, BRAD-25 Ml EFT BENTON MT 
MQEOT 114 LANDUSKYPLUNGESPRINGS 
MQEOT072 LANDUSKY, 1*6.5 Ml S HAYS, MONTANA 
MGEOT048 BLACKCOULEE * E OF TEST AREA 
MGEOT313 ALZHBMER, PAUL * SW OF BRADY, MT 
MGEOT312 REVERE, LEE 
MGEOT049 UTTLEWARM SPHINGS*9 Ml SELODGE POLE 
MQE0T324 LODQEPOLE WAHM SPRINGS 
MQEOT046 BIQ WARM SPRINGS'6.4 Ml NE ZORTMAN MT 
MGEOTOSI BIG WARM SPRINGS'6.4 Ml NE ZOHTMAN MT 
MQEOT052 KIRKALDIE, BRUCE'7 Ml SW LODQEPOLE MT 
MOEOT0S7 LARGECAPACITYWEU'4 Ml SWWOLF POINT, MT 
MQEOT024 CITY OF WOLF POINT ' WELL IN WOLF POINT 
MGEOT023 SHERMAN HOTEL OF WOLF POINT 
MGEOTOSS USGS TEST W E L L ' 1 MLE SOUTH POPLAR, MT 
MGEOT025 FOSS E L M E R ' 5 6 Ml SEBROCTON 
MGEOT317 LANDTECH WATER DISPOSAL SERVCE 
MGEOTSIS THORNESS, RICK ' 4 MILES NW OF BAINVILLE 
MQEOTIOS CLAWITER, MLT ' 4MI N -4MI E BIQ SANDY MT. 
MQEOTSOS SIMS SPRING 
MGEOT140 T E X A C O I N C 1.7 Ml NWCENTRAL SCHOOL 
MGEOT252 MATOVAICH, MARTIN'17 Ml E MALTA NEAR SACO 
M G E O T I I l SLEEPING BUF REC AREA ' 4MI NNW ASHFIELD 
MGEOT 145 SHIHLE, WALTER ' 3 Ml S FRESNO DAM. 
MQEOTIOO PIMLEY, DON ' 4 Ml NWJOPUN MT. 
MQEOT 105 CADY, ELWIN ' 7.5 Ml NW JOPUN MT. 
MGEOTSOO FRANCIS,CLARA 
MGEOTIOT WELSH, ORVILLE * 13 Ml N -3MI E HINGHAM MT. 
MGEOTSIO EDWARDS, MARVIN/MIKE DUSTBIHOFF 
MGEOT039 BIG WEST OILCO ' 2 Ml NE MTN VIEW SCHOOL 
MGEOT 104 HYGH. KEN ' 22 Ml N - 5 Ml W JOPUN MT. 
MGEOT142 BRADBURY. ALFRED ' 11 Mi E WILD HORSE MT 
MGEOT 144 NAQEHUS. ORVILLE • 3 Ml N SIMPSON MT. 

Std dev balance 1 
-0.98 

099 
053 

203 
- 2 4 8 

0.37 
OSS 

- 0 38 
0.52 

-0.87 
0.49 

-0.21 
- 0 89 
-0.54 
-0.95 

0.90 
- 0 6 9 
-OZS 

0.25 
- 3 1 5 
-0.59 

- 0 07 
1.20 
0.42 
0.69 
0.53 

0.51 
-0.90 

068 
922 

-0.25 
- 6 1 9 

067 
- 1 6 0 
-0.25 
-0.23 
- 1 3 3 

0.04 
-0.76 

053 
079 

- 0 58 
- 6 1 0 

059 
-0.73 

0S3 
087 

27 89 
077 
1.67 
007 

Lab ph So 
6 7 1 
7.89 
853 
8.40 
6 2 1 
608 
7.83 
826 
8.38 
640 
8.63 
8.18 
8.18 
8.48 
845 
7.80 
8.50 
788 
7.83 
738 
8.80 
845 
610 
7.88 
8.24 
7.78 
785 
8.08 
8.10 
8.08 
786 
7 14 
7.80 
780 
8.30 
780 
650 
636 
7.82 
8.36 
765 
8.28 
8.35 
7.38 
8S7 
802 
7.59 
7.65 
809 
8.24 

8.72 
615 
8.38 

mmoha Trie mg/1 1 
4724 
658.7 
851.2 

6558 
9117.0 
35980 

8684 
593.7 
6356 
633.6 
617.2 
4706 
5370 
4423 
4467 

24B6.0 
2897 
388.8 

28620 
4648 0 
37370 

1724.0 
14300.0 

1878.0 
7448 

2082 0 

1980.0 
1430.0' 
1800.0 
1960.0 
65100 
70S0.0 
1350.0 
19500 
2428 0 
20280 
3076 0 

4656 
S2360 
4046.0 
3915.0 
3738 0 
63230 
5938 0 
32860 
4544.0 
3044.0 

1484 0 
2708.0 
1650.8 

304.15 
403.18 
413.14 

420 
39002 

5325 18 
1981 91 
41964 
394.4 1 
384.72 
395.28 
381.08 
33876 

345.3 
273.0 1 
276.24 

1637.93 
174.8 

240.03 
2252.64 
2646 37 
2608.24 

980 
1386.88 

13094 
1219.1 
439.94 

1754.58 
1630 

1628 32 
1096.15 
143387 
1234.47 
355221 
S862 29 

67189 
1114.67 
1429 18 
144527 
2011.28 

280ZS 
1918.59 
3333 97 
3419.37 
Z500 21 
476208 
424574 

2808 
3248 73 
2077.47 

483 06 
91368 

184546 
1055 12 

^co3 mg/l Alkalinity 
2370 
3480 
3270 

3430 
6080 
607.0 
354-0 
3140 
3280 
3260 
3316 
280.0 
2670 
1680 
2550 
845.0 
1640 
2359 
6200 
689.0 
7020 

1705 
461.0 
3280 
4020 
101.0 

810 
153.0 
148.0 
627 0 
5440 
4820 
541.0 
8840 

1121 0 
5980 
9120 
263.0 

1551 0 
112.5 
151.0 

10050 
3880 

3065.0 
851.0 
842.0 
586.0 
427 0 
941.0 
7300 
652.0 

351 

101 

61 

Sample type C a l d 
Dissolvad 
Diaaolvad 
Dissolvad 

Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissohred 
Dissohred 
Dissolved 
Dissolved 
Dissolved 
Dissohred 

Dissolved 

Total Recovers 
Dissohred 
Dissolvad 
Dissolvad 

Dissohred 

Dissohed 
Dissohred 
Dissohred 

Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissohred 
Dissolved 

Dissolved 

Dissolved 

Dissolved 
Dissohfed 

DIsaolved 
Dissolved 

um mg/l 
Z l 
4 0 
2 9 
3 2 

1Z.6 
100 
Z3.6 

33 
4 8 
4.4 
3.6 
5.7 
4.6 
3.3 
5.8 
5.7 
2 4 

28.4 
398 

207.0 
11.6 
19.4 

161.0 
250.9 
329.0 
118.0 
420 

2690 
2880 
26B-0 
167.0 
2420 

150 
240 
54.0 

6 8 
2.3 

706 
254 
49.5 

2 3 
5210 
4900 

8 2 
28 0 
270 

5180 
174 
7 1 

320 
0 6 
7.8 
5 5 

Magneaium mg^ : 
0.3 
0.7 
0 2 
0 3 
2.4 
33 
8 5 
0 4 
1.0 
0.4 
66 
0.8 
07 
0 4 
07 
07 
66 
7.6 

118 
1800 

3.2 
160 
650 
868 

5080 
580 
228 

110.0 
98.0 
96.0 
69.0 
63.0 

36.0 
5 2 

31.0 
2 0 
0 6 

828 
13.0 
233 

0.7 
158.0 
174.0 

2 5 
11.2 
132 

192.0 
4 6 
1.8 

370 
0 9 
16 
I S 

S o d u m m g ^ Potaaal 
117 0 
147.7 
152.0 
1520 
1270 

2141 0 
7500 
1544 
1440 
1420 
1500 
1390 
1270 
1340 
101.0 
1050 
6OS0 

23 6 
3Z8 

Z5S0 
1076.0 
8850 

Z4.0 
35.2 

3250 0 
1930 
8 0 4 
720 
750 
7 5 0 
525 
67.0 

4020 
13300 
1500 0 
2140 
4630 
5850 
3370 
710.0 

17.1 
60O0 
254.0 
29S0 
9220 

1570.0 
1600.0 

1380 
1095.0 
713 0 

3850 
6400 
3840 

um rag/1 Iron 
1-5 
2 8 
3 1 
4 0 
SS 
4 7 

108 
Z 8 
2 8 
2 1 
3 4 
3-7 
2 7 
1.7 
2 3 
13 
1.6 
2 2 
1.7 

344 
6 7 
3 3 
6 7 
8.1 

2 4 6 
3.2 
1.7 

133 
130 
130 
6 5 

11.1 

180 
16 
4 7 
5 2 
14 
5.5 
7 1 
1.7 
4 5 

2 5 1 
254 
2 5 
38 
4 4 
8 2 
3 4 
1.1 

10 
2 8 
16 

mg/1 Silir 
022 
026 

- 0 00 

o n 
0 12 
006 
0 13 
065 
0.12 
002 
0.11 
003 
009 
020 
017 
007 
030 

- 6 0 1 
008 
604 
0.03 

OOI 

482 
236 
0 10 

- 0 01 
- 0 01 
- 0 01 

1 60 
0.13 
0.05 
067 
0 10 
008 
0 17 
006 

- 0 0 0 
035 
046 
003 
0.02 
006 
005 
002 
O05 
003 
572 
0.03 
0.03 
0 01 

I (sio 2) mgA Araanic ug/1 

146 
02 

324 
348 
43 2 
422 
353 
12.4 
7 8 

438 
41 4 
386 
385 
329 
283 
2 8 8 

21 
18 5 
105 
15 8 
182 
118 
105 
7 5 

178 
147 

10 3 
163 
14 9 
14 I 

9 9 
10 

157 
244 
21.4 
10,7 
255 
17,1 
17,1 

19.1 
9 8 
0.4 

8 7 
7 3 

4.2 
23 0 
277 

NOTE A negative valua tor concentration Indicates the detection limit for that analyte A negattve value for SWL (static water level) Indicates head above ground surface (meters). 



MQEOT DATABASE 

ID Site name 
MGEOT209 TARGHEE SULPHUR SPRING'6MI W W YELLOWSTONE 
MQEOT177 UPPER WEST SPRING-STAUDENMEYER HANCH 
MGEOTIZS UPPERMOST SPRING-STAUDENMEYER RANCH 
MGEOT12e UPPER-EAST SPRINQ-STAUDENMEYER HANCH 
MGEOTIZS LOWER WEST SPRINGS-STAUDENMEYER RANCH 
MGEOT 1Z7 LOWER EAST SPRING-STAUDENMEYER RANCH 
MGEOT 1Z4 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGEOTIZl ANDERSONS PASTURE SPRING #1 
MQEOT 122 ANDERSONS PASTURE SPRINQ #2 
MGEOT210 USFS' BAKERS HOLE* 3MI N WEST YELLOWSTONE 
MGEOTIIS SLOAN COW CAMP SPRING 
MGEOTIZO WESTFORKSWIMMINGHOLE 
MQEOT 118 CURLEW CREEK WARM SPRING 
MGE0TI19 WALL CANYON WARM SPRING 
MGEOT228 WOLF CHEEK HOT SPRING 
MGEOTIZS LOW ELL HILDRETH SPRING * 15 Ml SW DILLON 
MGEOTOIS BEAR CHEEK SPRINGS 
MGEOT132 VIQLANTEWARM SPRING 
MQeOT041 LA DUKE HOT SPRINGS 
MGEOTOIZ BROWNS SPRINGS 
MGEOTOIO PULLER HOT SPRINGS 
MGEOTOIO TRUDAU SPRINGS 
MQEOT040 CHICO HOT SPRINGS 
MQEOT032 GROUNDWATER*4.7 Ml NE FT SMITH MT 
MGEOT074 BROWN CA'nLE CO* 3.1 Ml N. BIRNEY MT 
MQEOT278 JARDINE HOT SPRINGS 0 25 Ml E OF JACKSON 
MGEOT289 MBMQ GEOTHEHMALTEST * THEXTON T X - 12 
MGEOT026 JACKSON HOT SPRINQS 
MGEOTZSS PRIVATE GEOTHERMAL TEST*ENNIS HOT SPRINGS' 
MGEOT277 LAPHAM DOMESTC WELL 1 Ml NW JACKSON, MT. 
MGE0T117 ENNIS HOT SPRINGS 
MGEOTOSS BROWN CATTLE C O ' S . 5 M I SW BIRNEY DAY SCH. 
MGEOTOSI BEAVERHEAD ROCK SPRINQS 
MQEOT 133 APEX WARM SPRING 
MGEOT323 ELKHORN HOT SPRINGS 
MaEOTza2 MARTIN, KIETH 
MGEOT3Z6 NEW BILTMORE HOT SPRINGS 
MQEOTSOS NEWMAN, JOHN • JOUET. MT 
MGEOTZOO ANDERSON SPRING 
MGEOTOOS ANDERSON'S SPRINQ 
MGEOT04S NORRIS HOT SPRINGS 
MGEOTOIS POTOSI HOT SPRINGS 
MGEOT 187 GROSS, PETE • 4 Ml S PONY MT 
MGEOT311 MCFERRAN, EUGENE ' BILLINGS, MT 
MGEOT178 CARTEB'S BRIDGE * 4 Ml SELIVINGSTON MT. 
MGEOTOII AVON WARM SPRING 
MGEOT264 BOZEMAN HOT SPRINGS ' OWNER - CHARLES PAGE 
MGEOT266 BOZEMAN HOT SPRINGS * OWNER - CHARLES PAGE 
MGEOT265 BOZEMAN HOT SPRINGS * OLD WELL 
MGE0T263 BOZEMAN HOT SPRINGS * ORIGINAL SPRING 
MGEOT335 BOZEMAN HOT SPRINGS 
MGE0T288 RANCA* MCLEOD 
MQEOT259 SCOTT FEED LOT 
MQEOTZSO SCOTT FEED LOT 
MQEOTZSO BLUEJOINTCREEKHOT SPRINQ 
MQEOT002 BRIDGER CANYON WAHM SPRING 
MGEOT334 LOVE,MELVIN*THREE FORKS, MT 
MGEOTOSS GROUNDWATER'5.3 Ml W HARDIN MT 
MGEOT332 SHIPTON. HAROLD * THREE FORKS MT 
MGEOTZ58 HERMAN. T E. ' RI3CKY RANCH 7.4 M W HARDIN 
MQEOTS44 GALLOGLY HOT SPRING 
MGEOT245 LOST TRAIL ' WARM AND HOT SPRINQS 
MGEOTOSS CAIN MIKE'S 6 MIS VOLBERG 
MQEOTOIS HUNTERS HOT SPRINGS 
MGEOT328 JORQENSON. JACK ' THREE FORKS MT 
MaEOT346 RENOVA HOT SPRINGS 
MGEOT339 WESTMORELAND ' 9.1 M W SARPY SCHOOL 
MQEOT095 USCOM RANCH ' 5.5 Ml NW OF N STACY SCHOOL 
MGEOT331 TINDER. L. MARIE'THREE FORKS MT 
MGEOT327 WILCOX. RALPH ' THREE FORKS MT 
MGEOTSSS RICHARDSON. DBRDRE 'THREE FORKS 
MGEOTS47 MEDICINE HOT SPRINGS 
MGEOTOOZ WESTERN ENERGY * Z Ml N COLSTRIP MT. 
MGEOT020 PIPESTONE HOT SPRINGS 
M0E0T08Z FRED WETSTEON SPRING DEVELOP 
MGEOT330 HART. FRANK • THREE FORKS. MT 
MGEOT063 ANADARKO PR0D*6 Ml EFOSTB1 MT 
MGEOTOSS UN-NAMED SPRING ' Z9 M NE OF FOSTER MT 
MGEOTIZS COWAN SPRING'SMI NW THREE FORKS MT 

Boron ug/1 UthI 
600 

IZOO 
0.2 

OS 

0.7 

0.1 
800 

- 2 0 0 
680.0 

0 8 
6S0.0 

60.0 
OB 

0.1 

30.0 

110.0 

260.0 
2500 
260.0 
280.0 

0.2 

1650.0 
22800 

ZZOO 
1400 
190.0 
4Z00 

0.1 
50.0 

0,7 

0.5 
2810 

300.0 

73O.0 
0.1 

0 3 

um uglt H jS 
300 

150.0 
OS 

1.0 

0.6 

280.0 
230.0 

0 6 
2200 
230.0 

OS 
8.0 

1.1 

- Z O 

0.5 
SSO 

3O.0 

300 
38.0 
380 
37.0 

IIO.O 
65.0 
74.0 

110.0 

130.0 
280.0 

800 

53 

308.0 

180.0 

19O.0 
0 8 

600.0 
2 3 

- 10.0 

Locat ion 
13S 04E 27 AACA 
13S0ZW 17 CBD 
13S 02W 17 CBD 
13S02W 17 CBD 
t3S02W 17 CBD 
I3S02W 17 CBD 
1SS02W 17 CBD 
ISS 2W 16AC 
13S 2W leAC 
13S OSE 15 ABAB 
I2S IE I9CDA 
12S01E 18CB 
I I S O I E 13 DBC 
10S01E07CAB 
lOSOlE 9 BBBB 
093 lOW 28 AAAC 
9S 9E 19CAA 
09S 03W 22 BDDO 
BS8E32C0BA 
8S 9W 30DCB 
8S SW 1AACC 
7S 4W 7DCA0 
6S 8E ICDCD 
05SS1ES5CCC2 

OSS 1SW25CBAA 
OSS OIW 26 DCA 
SS 15W 25CBBB 
05S01W2S0BAA 
OSS 15W23CABA 
05S01W21BB 
05S42EZZDBBC 
SS 7W 22ABBD 

County 
GALLATIN 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
GALLATIN 
MADISON 
MADISON 
MADISON 
MADISON 
MADISON 
BEAVERHEAD 
PARK 
MADISON 
PARK 
BEAVERHEAD 
MADISON 
MADISON 
PARK 
BIGHORN 
ROSEBUD 
BEAVERHEAD 
MADISON 
BEAVERHEAD 
MADISON 
BEAVERHEAD 
MADISON 
ROSEBUD 
MADISON 

OSS OSW 11 AADADCBEAVERHEAD 
4S 1ZW Z8ACAD 

4S 7W 28BDA 
04SZ2EZ3CCDB 
3S ISEZSABA 
3S 13EZ8ABAB 
SS 1W 14DAB 
SS ZW 8CACC 
03S 02W 06 CBOD 
03S27E04BCDD 

ION SW 24BBC 
OZS 04E 14 DAD 
OZS 04E 14 DAD 
OZS 04E 14 DAD 
023 04E 14 DAO 
23 4E 14DDBAA 

23 13E 15 BCB 
2S 13E 15 BC 
2S 23W 1ABB 
ISeE34BCDD 
01S02E2SAAC 
01SS2E23BD 
OISOZEZIDBDB 
01S32E 14CCDD 

BEAVERHEAD 
SWEET GRASS 
MADISON 
CARBON 
SWEET GRASS 
SWEET GRASS 
MADISON 
MADISON 
MADISON 
YELLOWSTONE 
PARK 
POWELL 
GALLATIN 
GALLATIN 
GALLATIN 
GALLATIN 
GALLATIN 
SWEET GRASS 
YELLOWSTONE 
YELLOWSTONE 
RAVALU 
GALLATIN 
GALLATIN 
BIGHORN 
GALLATIN 
BIG HOHN 

OIS 19W tSBCCCA RAVALU 
OIS 19W 15 BCC 

IS 1ZE9CCAD 
01S02E03DCC 
01N4W32DBC 

01N46E2eABCB 
OINOZEZZCABD 
01N0ZE22CA 
01N0ZEZZ ABBB 
01N20W 12CCA 
02N41E34BADC 
2N SW Z8BDDD 
02N I7W 19 ABB 
02N 02E 17 DDCC 
02N34E 2CACD 

02N OIW 04 AAAD 

RAVALU 
CUSTER 
PARK 
GALLATIN 
JEFFERSON 
TREASURE 
CUSTER 
GALLATIN 
GALLATIN 
GALLATIN 
RAVALU 
ROSEBUD 
JEFFERSON 
RAVALU 
GALLATIN 
BIGHORN 
BIGHORN 
JEFFERSON 

NOTE: A negative vafua tor concentration indicates the detection limit for that analyte. A negative value for SWL {static water level) Indicates head above ground surface (meters). 



MGEOT DATABASE 

ID Site name 
MGEOTI78 WOLF CREEK HOT SPRINQ 
MGEOT343 WIUIAMSBUBQ SPRING 
MGEOTOSO OILWELL (TENSLEEP FORMATION) 
MGEOT341 MONTANA RESOURCES MONITORING WELLC 
MGEOT342 MONTANA RESOURCES MONITORING W E U DZ 
MGEOT055 HOWARD SPRING ' Z5 M SE OF BIGHORN MT 
MGE0TZ46 WENDT, FRED * .75 Ml S GREGSON (FAIRMONT) 
MGEOTZ98 MBMGRESEARCH W E U ' FAIRMONT HOT SPRINGS 
MGEOT165 NELSON, HARVEY ' 5 Ml S BROADVIEW MT 
MGEOT061 BRADBROOK ' 10 M 3 BROADVIEW MT 
MGEOT279 FAIRMONT HOT SPRINQS, ANACONDA 
MGEOT247 SPANGLER, HAZEL ' 2 Ml E-NE GREGSON MT 
MGEOT214 HUNSAKER SPRING 
MGEOTISO MONT. HIQHWAYDEPT ' .75 Ml SEWACO MT. 
MGEOTZIS PLUNKETLAKEWARM SPRINGS 
MGEOT237 SPR INQS FROM JOINTS IN MISS CYN'SW PLUNKET 
MGEOTISI MONTANA OEPT HIGHWAYS ' 2.5 Ml NE WACO MT 
MGEOT216 HUNSAKER, MAURICE 
MGEOTISS ANACONDA RED TRAVETINE MOUND-GEYSER 
MGEOTS25 SLE EPING CHILD HOT SPRINGS 
MGEOT236 BRUCE, N * IRRIGATION W E U WITH BOOSTER 
MQEOT294 TOSTON WARM SPRINQ 
MGEOT218 TOSTON WARM SPRING 
MGEOTZI7 BRUCE, NORMAN 
MGEOTZIS KIMPTON SPRING 
MGEOTISA WARNER WARM SPRING 
MGEOT 172 STEELE, VflLUAM • tZ.5 Ml SEPINEVIEW MT. 
MGEOT2e4 MBMGTEST WELL'WARM SPRINGS STATE HOSPITAL 
MGEOTOOS WARM SPRINGS 
MQEOT2S3 WARM SPRINGS STATE HOSPITAL 
MGEOT231 WARM SPRINGS STATE HOSPITAL 
MGEOT34S BOULDER HOT SPRINGS - UPPER SPHINQ 
MQEOTSSI BOULDER HOT SPRINGS - LOWER SPHINQ 
MGEOT350 BOULDER HOT SPRINGS - MIDDLE SPRING 
MGEOT232 WAHM SPRINGS STATE HOSPITAL * SPRING 
MGEOTISS M - B N O 1 2 ' 5 MINE HAMILTON MT 
MGE0T171 QRIERSON, J.B.*2.SMI NE RANCHERSCEMETARY. 
MGEOTISO PRISON RANCH SPRING SITE NO. 4 
MQEOT113 DEER LODGE PRISON HANCH WELL 
MQEOT044 BEDFORD SPRINGS 
MGEOT101 QRIERSON, J.B. * 23 Ml NW HYSHAM MT 
MQEOT275 MBMQHESEAHCH W E U * WEED CREEK- IB 
MGEOT274 MBMGRESEARCH W E U * WEED CHEEK- IA 
MGEOT255 HANSER. BILL * 3 Ml SWTWO DOT MT 
MGEOT256 FOX INC • 1.5 Ml W - S W T W O DOT 
MGEOT257 HOMER. RAY *TWO DOTWATER SUPPLY 
MQEOTZ96 HAHLOVnON ' SOUTH MUNICIPAL WELL 
MQEOTOIS HILLBROOK FLOWING WELL 
MGEOTO14 WALLS HOT SPR INQ 
MGEOTOOl ALHAMBRA HOT SPRINGS NORTH 
MGEOT276 TOWNSEND,HERB'2.5 Ml SWWHITE SULPHUR SPGS 
MGEOT290 RALPH JOHNSON.PO BOX OS.WHITE SULPHUR SPR 
MGEOT004 WHITE SULPHUR SPRINQS 
MQEOT282 WHITE SULPHUR SPRINQS BANK WELL 
MQEOT166 WATTS, JAMES * 16 MINE KINSEY MT 
MGEOT 164 M - B NO 8 WELL'2 5 Ml SECORVALLIS MT 
MGEOT007 BROADWATER HOT SPRINGS WELL 
MGEOTOOS GLOEGE WELL 
MGEOTOOS GARRISON WARM SPRINQS 
MGEOT337 CHADWICK, GREG 
MGEOT208 USGS OBS WELL • 4 Ml SW EAST HELENA, MT 
MGEOTSSS MUELLER BUZZ 
MGEOT242 FLORENCETESTWELLA 
MGEOT329 SIVB1TE MYSSE ' BOX 315 ' INQOMAR MT 59039 
MGEOT167 CHERRY CK SHEEP CO.'I.SSMISEHAGEN RANCH. 
MGEOT261 MOORE, THOMAS ' 8.5 Ml SW ANGELA MT 
MGEOTS22 BYRN E WAHM SPRING * WEST OF BEARMOUTH 
MGEOTIIS NIMROO SPRINGS 
MGEOT026 BEARMOUTH SPRINGS 
MGEOTSSS GARRICK GALEN 
MGEOT345 LOLO HOT SPRINQS 
MGEOTOSS MARYSVLLE DEEP W E U DEPTH 5750 
MGEOT170 CHERRYCREEK SHEEP CO*26 Ml N VANANDA MT 
MGEOT 162 OLSEN, JONAS * 9 Ml NW FLATWLLOW MT. 
MGEOT20I OLSEN JONAS * 14 Ml NE N-BAR HANCH 
MGEOT164 REYNOLDS, KEITH * 6 Ml NE FLATWILLOW MT 
MGEOT 163 HILL FLOYD ' 7 Ml N FLATWILLOW MT 
MGEOTISO M - B 4 (BUTLER CK) ' 6 Ml NW MISSOULA MT 
MGEOT254 KING, JOE 6 SONS INC. ' 5 Ml SSWWINNET MT 

Boran ug/1 UtNi 

350.0 

-100 0 
-100 0 

70.0 
240.0 
930.0 

400 
340.0 

800 
1000 

110.0 
12O.0 

180.0 

0.3 
160.0 
700 

120.0 
380.0 
-20 .0 

110 0 
0.1 

170.0 
0.8 
0.5 
0.5 

110.0 

140.0 

2800 
160.0 
100.0 
250.0 

0.5 
0.2 
0.2 

-20.0 
25200.0 

9.1 
7900 0 

674.0 

0 8 
0 1 

1320.0 

zezo.o 
140.0 

0.1 
100.0 

1210 

1640.0 

um u g ^ H^S 
70.0 
12.0 

13.0 
SSO 

390 
600.0 
110.0 
960.0 
650.0 

28.0 
190 

110.0 
32.0 
20.0 
800 
25.0 

1.0 
ZOO 
390 
47.0 
70.0 

5.0 

70.0 
370.0 

0.7 
4S00 
450.0 

OZ 
0.2 
OZ 

400.0 
10.0 

140.0 
700 

700 
60.0 
SSO 
98.0 
55.0 
5Z0 
160 

-2 .0 
2020.0 

0.7 
1150.0 

29.0 
50.0 

130 

17.0 
140.0 
180.0 

188O0 
3O.0 

O.S 
ZOOO.O 

200.0 
1280 
310.0 
330.0 

30.0 
290.0 

Local ion 
103 OIE 9 BBBB 
03N08W2SCDBD 

OSN 07W 17 DAD 
OSN 07W 17 AAC 

OSN 10W 11 BABD 
OSN l o w 02 CAD 
OSN 23E 4 CBBC 

SN lOW 2BDCA 
04N 09W 31 CDAC 
4N2ES2DBDB 
04N 32E 35 BABA 
4N 1E27AA 
04N01EZ7 ABDD 

4N 2E 18ACAC 
OAN I I W 13 AADA 
4N 19W7DCDD 
04N01E 10 BCBB 
04N OSE 06 DAD 
04N OSE 06 DAD 
4N IE4A0DC 

OSN OIE Z2 DBB 
OSN 32E 20 AAAC 
OSN 10W 24 ABAD 
5N 1E22DBBC 
SN 10W 24ABBD 
SN 10W24A 
OSN 04W lOCBA 
OSN 04W lOCBA 
OSN 04W 10CBA 
OSN low 24 ABBD 
OSN 20W 14 BBBB 
OON SSE 07 BAAC 
07N low 29 BC 

7N IE 2SBAAD 
07N SSE 06 DBD 

OSN 13ES1 AACC 
OSN 13E28CADD 
OSN ISE 27 ADAD 
OSN ISE 22 CODA 

SN SW 16ACAA 
OON OOE 26 DCC 
09N OOE 13 ADAA 
9N 7E IBBB 
OON OOE 13 AAAA 
09N 46E 04 BBBA 
OSN 19W 6 BAAC 
ION 4W 28ACA 
ION 4W 28AC 
ION 9W 19ACB. 
ION OSW 18 CDDD 
ION OSW 16 CCDC 
10N04W 10 CCC 
ION 20W 12BBBA 
11N36E28 BAC 
1 IN S6E ZS BAC 
11N43EZ1CDCA 
UN I5W 14 CAC 
U N 15W 14CDAA 
UN 14W IZCD 
11N04W 12 COD 
1 IN 23W 7ADCC 
12N OSW 32 ABDC 
12N SSE 27 AD 
I3N 25E 09 CD 
13N 24E 12 DDA 
13N2SE0I DA 
14N 28E 35 AD 
14N ZOW 24 ADBC 
14N 26E 20 ABCC 

County 
MADISON 
SLVER BOW 
STLLWATER 
SLVER BOW 
SLVER BOW 
TREASURE 
SLVER BOW 
SLVER BOW 
YEUOWSTONE 
STLLWATER 
SLVER BOW 
SLVER BOW 
BROADWATER 
YELLOWSTONE 
BROADWATER 
BROADWATER 
YELLOWSTONE 
BROADWATER 
DEER LODGE 
RAVALU 
BROADWATER 
BROADWATER 
BROADWATER 
BROADWATER 
BROADWATER 
BROADWATER 
YEUOWSTONE 
DEER LODGE 
DEER LODGE 
DEER LODGE 
DEER LODGE 
JEFFERSON 
JEFFERSON 
JEFFERSON 
DEER LODGE 
RAVALLI 
TREASURE 
POWELL 
POW EL 
BROADWATER 
TREASURE 
YELLOWSTONE 
YELLOWSTONE 
WHEATLAND 
WHEATLAND 
WHEATLAND 
WHEATLAND 
JEFFERSON 
JEFFERSON 
JEFFERSON 
MEAGHER 
MEAGHER 
MEAGHER 
MEAGHER 
CUSTER 
RAVALLI 
LEWIS AND CLARK 
LEWIS AND CLARK 
POWELL 
LEWIS AND CLARK 
LEWIS AND CLARK 
LEWIS AND CLAHK 
RAVALU 
ROSEBUD 
ROSEBUD 
ROSEBUD 
GRANITE 
GRANITE 
GRANITE 
LEWIS AND C U R K 
MISSOULA 
LEWIS AND CLARK 
ROSEBUD 
PETROLEUM 
FERGUS 
PETROLEUM 
PETROLEUM 
MISSOULA 
PETROLEUM 

NOTE: A negative value for concentration Indcateslhe detection limit for that analyte A negative value for SWL (static water level) Indicates head atxive ground surface (meters). 



MGEOT DATABASE 

ID Sita name 
MGEOT159 SHAW, BUD ' 1.7 Ml SW MOSBY MT. 
MQEOT160 EAGER, R E X ' Z M I S W W I N N E n MT. 
MGEOTISI BRATTON, WAYNE • 2 Ml SE WINNETT MT. 
MQEOTSOS BURLY VISTA TRACTS 
MGEOT157 TEIGEN, PETER ' 8 Ml E GRASSRANGE MT. 
MQEOTlse l.«ATOVICH * 4.5 Ml E QRASSRANQE MT 
MGEOTISI HOLE NO 2 M - B D R L U N G PROJECT 
MGEOT240 MSU AG EXPERIMENT STATION ' MOCCASIN MT 
MGEOTISS BRADY, EARL'4 Ml NW WINNEU, MT 
MGEOTZOS GERDRUM, RONALD ' 3 Ml NE GRASS RANGE, MT. 
MGEOTISZ CENEX'15 MINE WINNETT MT 
MGEOT 156 BASSETT, EARL ' 7.5 Ml NW TEIGEN MT. 
MQE0T059 HEDMAN. J. * 40 Ml NE LEWISTOWN MT. 
MGEOTISS HARRIS FLOYD * 11 Ml NW TEIGEN MT 
MGEOT 194 FOX. DENNIS * 7 Ml NW QRASSRANQE MT 
MGEOT2S9 LAURENCE HESS • 1 Ml N MOCCASIN MT 
MGE0T204 DELANEY. D0UGLAS*7 Ml NW(WILD HORSEUNIT) 
MGEOTOSO BROOKS WAHM SPRINQ • 2.5 Ml NW BROOKS MT. 
MQEOTIOS DELANEY, DOUGLAS * I t Ml NW ROY MT 
MGEOT 15* MLLER RANCH * 14 Ml SEVALENTINE MT. 
MGEOr045 CARDINAL PET CO * 10 M E HILGER MT 
MGEOTISS BUSENBARK, MERUN' l Ml S VALENTINE MT' 
MGEOTOOS QUINNS HOT SPRINGS 
MGEOT268 QUINN'S HOT SPRINGS ' JIM AND DONNA BROWN 
MGEOT197 YEAGEH * 8 Ml EAST MOULTON, MT. 
MGEOT079 FINLEY, H.3."1 Ml NW ST. IGNATIUS 
MGEOTZOS SIROKY,Ff lANK'9MIEASTHOY, MT. 
MGE0T192 HORYNA, J A M E S ' O M I EROYMT 
MGE0T131 CORPS OF ENGINEERS SOUTH WELL AFTER PERFS 
MGEOT090 BRYSON, HAROLD'I Ml W MOIESE MT 
MGEOT070 YARGER, ROBERT ' IS Ml W CIRCLE MT 
MGEOTze? SAND COULEE WTR USERS BENCH W ABV SAND COU 
MGEOT193 TAYLOR, JAMES ' 6 Ml E CHRISTINA MT 
MGEOT268 CHARLES ENTSMINQER'TOWN OF NUMBER SEVEN 
MGEOT295 CUSTER, EVEREH' EDEN RT, GREAT FAUS, MT 
MGEOT297 TOWN OF TRACY 
MGE0T054 SLCGSVOLD, A. K * 17 M SERITCHEY MT 
MGE0T211 GOVER " Z S Ml TRAVIS SCHOOL 
MGEOTZOO VLLAQE INN * 2.5 Ml NE TRAVIS SCHOOL 
MGEOT299 STONE, GENE 
MGEOT062 WEBB RES * 17.5 Ml SE GERALDINE MT. 
MGEOT353 HOLLAND, JIM - GREEN SPRINGS 
MQE0T248 GREEN SPRINGS ' HOLLAND HANCH 
MGE0T19I TACKE, ROBERT ' 2 Ml SW GREAT FALLS MT 
MGEOT198 PAUL, MCHAEL(H0B1NS0N)'3.5M SWGREATFALLS 
MGE0T3ie BUTTECREEKSPRINQ'SQUAREBUTTE 
MGE0T319 BUTTECREEKSPRINQ - NORTH 'SQUAHEBUTTE 
MGEOT 169 CHAMBS1LAIN, CURTIS • Z Ml W LLER SCHOOL 
MGE0TS21 MELTON, LARUE'LOWER AQUIFER 
MGEOTSM USGS - MELTON, LEON 
MQE0T23a SCHMIDT.LLOYD ' 3 5 Ml SE SQUARE BUTTE 
MQEOT 190 USGS OBS WELL ' .5 Ml S VALLEY SCHOOL 
MGE0T199 EIDEL* .5 Ml 3 SUNSET MEMORIALCEMETAHY 
MGEOTOTB WEBSTER, BONITA'BOX 443 RONAN MT 
MGEOT099 DEMARS.TOM J . ' 10 MIW OF WINIFRED MT. 
MGEOT24g HOMESTEAD ACHES COUNTY WATER DISTRICT 
MQEOT250 HOMESTEAD ACRES COUNTY WATER DISTRICT 
MGEOT241 MCCOLLUM. JIM ' 10 Ml NW MATHISON HANCH 
MGEOT076 CARR. FRANK'BOX 456 HOT SPRINGS MT 
MGEOT047 ' RYFFEL BROS. • 3MI S » 3 Ml E HIQHWOOD 
MGEOT097 CHRISTIANSON. BOB'HOT SPRINGS MT 
MGEOT307 HOT SPRINQS CITY 
MGEOT08B TOWN OF HOT SPRINGS* MAIN WELL BY CHURCH 
MQEOT22S LEISTNER, LAURA * CENTRAL AVE,HOT SPRINGS 
MGEOTZOt SOUTH EAST OF CAMP AQUA 
MQEOT07I CORN HOLE* CAMAS HOT SPRINGS 
MGEOToeo HOT SPRINGS MONTANA 
MGEOT017 CAMAS HOT SPRINGS 
MGEOT352 SYMES HOTEL WELL 
MGEOT028 SYMES HOT SPRINGS WELL 
MGEOT081 HOT SPRING GEOTHERM WELL - UNNAMED 
MQEOTSSS KOEPLING. DELBERT • WELL 138 
MGEOT354 OSTRANGER. DAVE * WELL 56 
MGEOT077 VERNER. HOSE*3.75 Ml W PABLO MT 
MQEOT098 IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MQEOTZSO JACOBSEN. R * HOT SPRINGS MT 
MGEOTI76 KOPP, ARVID * HOT SPRINGS, MT 
MGEOT042 SUN RIVER SPRINGS 
MGEOT267 MBMG GEOTHEHMALTEST WELL #1'CAMPAQUA AREA 

o n ug/1 Uthli 

400 

B6.0 

80.0 
1700 
109.0 
220.0 

270.0 
97.0 

-20.0 
-20.0 

159.0 

ZSO.O 
133.0 

70.0 
140.0 

50.0 
120.0 
2400 
120.0 
900 

120.0 

80.0 
800 

800 
1600 

-20.0 
2410 

2200 
150.0 
150.0 
830.0 

70.0 

480.0 
350.0 

OS 
0.2 

0.4 
0 3 

844.0 
6900 

5000 

um ug^ HjS 
200.0 
170.0 
2300 

290 
2200 

91.0 
- 160 

SSO 
200.0 
115.0 
150.0 
120.0 

260.0 
69.0 
63.0 

123.0 
20.0 

148.0 
2900 

- 2 0 
120.0 

-10.0 
. 260 

540 
150.0 

420 
55.0 
16.0 
67.0 
180 

70.0 
221.0 

120 

3000 
Z770 

5.0 
4 0 

-2 .0 
IZO 

100.0 
47.0 

2510 
-10.0 
110 0 
56.0 
53.0 
35.0 

-10.0 
200 
20.0 
13.0 

18.0 
51.0 

7 4 
0 0 

0.0 
-0 .0 

- I O O 
30.0 
610 
20,0 

73,0 

Locat ion 
14N30E09DACD 
I4N26E02CAD 
14N 27E 05 DBB 
15N 19E30CCDD 
15N 25E30BBC 
15N 24E 20 BOB 
1SN2IW 17DCCC 
ISN I4E 18 DCDD 

15N 2SE 14 BCA 

I6N 24E 28 AAC 
ISN Z5E 18 DOB 
16N24E 7CC 
16N 2ZE OS DDB 
17N 14E 28 DAAD 
17N 23E 25 ABB 
17N ISE 19 OBDB 
I7N 23E 15 DBA 
17N28E09DB 
ISN 20E 34 BCAC 
ISN 28E 29 AAA 
ISN Z5W 8CDA0A 
18N Z5W 08 DCBB 
18N ZOE 16 BBB 
18N ZOW 10 ADD 
ISN Z3E 10 ABA 
18N22E0I AAC 
I8N21W31 DAB 
ISN 2 I W 2 6 C C A 

19N OAE 14 DADA 
19N20E23BCB 
19N 04E 13 AADD 

19N05E07CBBD1 

19N 02E 5 ACBC 
I9N 02E 5 ABAA 
ISN 24W 04 AADB 
20N H E 35 BCDA 
21N24W04ADB 

20N 03E 27 BCBB 
20N 03E 28 AACD 
20N IZE 27 BBAC 
ZON IZE 27 BBAC 
20N 33E 28 BA 
20N 22W 2S ABCB 
2 0 N 2 2 W 2 I C f l D A 
ZON 12E 13 BCDB 
20N 54E 1 DCDD 
20N 02E S BAAD 
2 I N 2 0 W 3 3 AAA 
21N I7E30BDBA 
21N 03E 1* AABC 
21N03E 14 AABC 
21N23E 1SCBBB 
21N23W 14 ACB 
21N08E 11 CB 
Z1NZ3W 10 BDD 
21N24W04 DBDA 
21N24W04 DBOA 
Z1N24W04 DABD 
2 1 N 2 4 W 0 3 B B B 
21N24W03BBB 

2 IN24W3BBDB 
Z IN 24W 04ADB 
2IN 24W 4A0CA 

22N 24W 130ADD 
ZZN Z3W I7BBC 
ZZN20WS1CD0 
22N 24W 36 BBB 
22N 23W 33 BABB 

22N l o w 28CAB 
22N 23W ZS DADD 

County 
PETROLEUM 
PETROLEUM 
PETROLEUM 
FERGUS 
PETROLEUM 
FERGUS 
MISSOULA 
JUDITH BASIN 
PETROLEUM 
FERGUS 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
FERGUS 
JUDITH BASIN 
FERGUS 
FERGUS 
FERGUS 
PETROLEUM 
FERGUS 
PETROLEUM 
SANDERS 
SANDERS 
FERGUS 
LAKE 
FERGUS 
FERGUS 
LAKE 
LAKE 
MCCONE 
CASCADE 
FERGUS 
CASCADE 
CASCADE 
CASCADE 
DAWSON 
CASCADE 
CASCADE 
SANDERS 
CHOUTEAU 
SANDERS 
SANDERS 
CASCADE 
CASCADE 
CHOUTEAU 
CHOUTEAU 
GARFIELD 
SANDERS 
SANDERS 
CHOUTEAU 
DAWSON 
CASCADE 
LAKE 
FERGUS 
CASCADE 
CASCADE 
FERGUS 
SANDERS 
CHOUTEAU 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
LAKE 
SANDERS 
U K E 
LAKE 
LEWIS AND CLAHK 
SANDERS 

NOTE: A negative value for concentration Indicates the detection limit for that analyte. A negative value for SWL (static water level) Indicates head above ground surface (meters). 



MGEOT DATABASE 

ID Site name 
MGEOTZZS KOPP, ARVID ' ,25 Ml S CAMPAQUA MT 
MGE0TZ21 KEMP 'SMISECAMPAQUAMT 
MGE0TZ86 JACKOLA AP IOO FT E OF CAMP AQUA BATH SPA 
MGE0T0Z7 CAMP AQUA AREA TEST WELL 
MQEOT262 MBMGGEO. TEST WELL * l •CAMPAQUA AREA 
MGEOT202 OLSEN, EDWIN * 8.4 Ml NE WINIFRED MT 
MGEOT251 SMB.SEH, JAMES A * POWER MT 
MGEOT2Z5 KEMP * OS Ml E CAMPAQUAMT 
MGEOTZ27 KEMP * .25 Ml N CAMPAQUA MT 
MGEOTZ24 KEMP KR WELL (RUNAWAY) * .5 Ml N CAMPAOUA 
MQEOT 173 KEMP, ANNA * HOT SPRINGS, MT ' 
MGEOTOSI KEMP, ANNA' 5 Ml N HOT SPRINGS, MT 
MGEOTI74 HUGHES, RAY 'HOT SPRINQS, MT 
MGEOTZIS BAXTER, C * 1.5 Ml N CAMPAQUA MT 
MGEOT 175 BAXTER,CHARLES * HOT SPRINGS, MT 
MGE0T223 LUCKY HOWSER HANCH * 3 Ml SE LONEPINE MT 
MGEOT149 MATOVICH,JOHN • 23 Ml SW SUN PRAIRIE MT 
MGEOT222 GAIL PATTON RANCH * 1 Ml SW LONEPINE MT 
MQEOT075 LONEPINE OBSERVATION WELL 
MQEOT 110 STREIT, GEORGE ' 4M1 E- IM ISFT BEfJTON MT. 
MGEOT24S WHITMAYER ASSOC * 4,SMI SE SUN PRAIRIE SCH 
MQEOTIOO CLARK, BRAD* 25 Ml EFT, BENTON MT, 
MGEOT114 LANDUSKYPLUNGESPRINGS 
MGEOT072 LANDUSKY, 1*6,5 Ml S HAYS, MONTANA 
MGEOT046 BLACKCOULEE ' EOF TEST AREA 
MGEOT313 ALZHBMER, PAUL * SW OF BRADY, MT 
MGEOT312 REVERE, LEE 
MGEOT04g UTTLE WARM SPRINGS*S Ml SELODQEPOLE 
MGEOT324 LODQEPOLE WAHM SPRINGS 
MGEOTOAS BIG WARM SPRINGS'6,4 MINE ZORTMAN MT 
MGEOTOSI BIG WARM SPRINGS'6 4 Ml NE ZOHTMAN MT 
MQEOTOSZ KIRKALDIE BHUCE'7 Ml SW LODQEPOLE MT 
MGEOT037 LARGECAPACITY WELL*4 MISWWOLF POINT. MT 
MGEOT024 CITY OF WOLF POINT * WELL IN WOLF POINT 
MGEOTOZS SHERMAN HOTEL OF WOLFPOINT 
MGEOT03S USQSTEST WELL * 1 MLE SOUTH POPLAR, MT 
MGEOTOZS FOSS ELMER * 56 Ml SEBROCTON 
MGEOT317 LANDTECH WATER DISPOSAL SERVCE 
MGEOT315 THORNESS. RICK ' 4 MILES NW OF BAINVILLE 
MQEOTIOS CLAWITER, MLT ' 4MI N-4MI E BIG SANDY MT, 
MQEOTSOS SIMS SPRING 
MGEOT 140 T E X A C O I N C 1,7 Ml NWCENTRAL SCHOOL 
MGEOT252 MATOVAICH, MAHTIN'17 Ml E MALTA NEAR SACO 
MGEOTI I l SLEEPING BUF REC AREA ' 4MI NNW ASHFIELD 
MGEOT145 SHIHLE, WALTER ' S Ml S FHESNO DAM, 
MGEOTIOS PIMLEY, D O N ' 4 Ml NWJOPUN MT, 
MQEOTIOS CADY, ELWIN * 75 Ml NWJOPUN MT, 
MQEOTSOS FRANCIS,CLARA 
MGEOT 107 WELSH, ORVILLE * 13 Ml N-3MI E HINGHAM MT, 
MGEOTSIO EDWARDS, MARVIN/ MIKE DUSTBIHOFF 
MGEOTOSO BIG WEST OILCO * 2 Ml NE MTN VIEW SCHOOL 
MGEOT 104 HYGH, KEN * 22 Ml N - 5 MIW JOPUN MT, 
MGEOTI4Z BRADBURY, ALFRED * 11 Ml E WILD HORSE MT 
MQEOT 144 NAGEHUS, ORVILLE * 3 Ml N SIMPSON MT, 

>n ug/1 
914,0 
868,0 
5400 

0 6 
550,0 
1Z1.0 

lOOOO 
834.0 
8100 
8850 
8700 

710.0 
8490 
540.0 
511.0 

91.0 

5160.0 
5070.0 

9700 
Z520.0 

220.0 
1100.0 

2690.0 
950.0 

1170 0 

490.0 

UtMum ug^ H,S 
580 
80.0 
780 

590 
1Z80 
4500 

8 0 0 
. 810 

740 
100.0 

800 
650 
40.0 
24.0 

110 0 
-8 .0 

- 10.0 

170.0 

2100.0 

140.0 

140 0 

96.0 
65.0 
70.0 

300.0 
260.0 

160.0 

1300 

760 

1600 
800 

Locat ion 
22NZ3W2SCACA 
22NZSWZBCBBB 
ZZN ZSW ZS ACAB 
ZZN ZSW Z9 AC 
ZZN ZSW ZO BADD 
ZZN ISE 3Z ABBC 
2 2 N 0 I E 2 2 0DAC 
ZZN 23W 29 AADB 
22N ZSW 28 BAAC 
22N 23W 20 DCDB 
22N ZSW ZO ODBC 

ZZN ZSW 18 DDAD 

ZZN ZSW 18 BBBB 

22N 24W 10 ABAB 

24N OSE 28 DDAA 
24N S2E 28 AAAC 
24N I2E 22 AAAD 
24N 24E 1ZCDDA 
ZSN 24E 32 DBAD 

25N OSW 24 BBCB 
25N OSW 14 BAAB 

2SN 25E Z4CABD 
ZON 25E 24 BCD 
26N 25E 24 BCD 
26N 23E 24 BDBC 
28N 46E 02 DCD 
Z7N47EZ2 BBBB 
27N 47E 15 BDCA 

27N 54E 07 BACA 

28N ISE 34 ABCB 

S2N 1SE SS COCA 
32N S2E 35 DCBC 
32N 3ZE 35 CDB 
3ZN 14E04CCBC 
33N 07E 21 DADC 
34N 07E 27 DAAB 

35N I I E S I DCCC 
35N 07W 24 DCDD 

SSN OSE IS ADDO 

S7N 12E 16 BBDD 

County 
LAKE 
LAKE 
U K E 
U K E 
U K E 
FERGUS 
CASCADE 
U K E 
U K E 
U K E 
U K E 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
PETROLEUM 
SANDERS 
SANDERS 
CHOUTEAU 
VALLEY 
CHOUTEAU 
BUINE 
PHILUPS 
CHOUTEAU 
TETON 
TETON 
BUINE 
BUINE 
BUINE 
BUINE 
BUINE 
ROOSEVELT 
ROOSEVELT 
ROOSEVELT 
ROOSEVELT 
RICHUND 
RICHUND 
ROOSEVELT 
CHOUTEAU 
ROOSEVELT 
BUINE 
PHILLIPS 
PHILLIPS 
HILL 
UBERTY 
UBEHTY 
SHERIDAN 
HILL 
GUCIEH 
TOOLE 
UBERTY 
HILL 
HILL 

NOTE: A negative value for concentration Indicates the detection limit for that analyte, A negative value for SWL (static water level) indlcataa head above ground surface (meters) 



CAMAS-LONEPINE AREA (33 Sites) 

ID Site name 

MGEOT017 CAMAS HOT SPHINQS 
MGEOT029 SYMES HOT SPRINGS W E U 
MGEOT068 TOWN OF HOT SPRINGS* MAIN WELL BY CHURCH 
MGEOT07 1 CORN HOLE* CAMAS HOT SPRINGS 
MGEOT075 LONEPINE OBSERVATION WELL 
MGEOT076 CARR, FRANK'BOX 456 HOT SPRINGS MT 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOTOOl KEMP, ANNA '5 Ml N HOT SPRINGS. MT 
MGEOT098 IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MGE0T17S KEMP. ANNA • HOT SPRINGS, MT ' 
MGE0T174 HUGHES. HAY ' HOT SPRINGS. MT 
MGEOT176 KOPP. ARVID ' HOT SPRINGS. MT 
MGEOTZIS BAXTER. C ' 1.5 Ml N CAMPAOUA MT 
MGEOTZ20 JACOBSEN. R ' HOT SPRINGS MT 
MGE0T2Z1 K E M P ' . 5 Ml SECAMPAQUA MT 
MGE0T222 GAIL PATTON RANCH ' 1 Ml SWLONEPINEMT 
MGEOT223 LUCKY HOWSER RANCH ' 3 Ml SE LONEPINE MT 
MQEOT2Z4 KEMP HH WELL (RUNAWAY) • .5 Ml N CAMPAOUA 
MQEOT2Z5 KEMP * 0.3 Ml ECAMPAQUA MT 
MQEOT2Z8 KOPP. ARVID * .25 Ml S CAMPAQUA MT 
MGEOT227 KEMP*.25 MIN CAMPAQUAMT 
MQEOT262 MBMQ GEO. TEST WELL #1 • CAMPAOUA AREA 
MGEOT286 JACKOU AP. 100 FT E OFCAMP AQUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST WELL 
MGEOT097 CHRISTIANSON. BOB'HOT SPRINGS MT. 
MGEOT 175 BAXTER.CHARLES ' HOT SPRINGS. MT 
MGEOT228 LEISTNER, U U R A * CENTRAL AVE.HOT SPHINGS 
MGEOT267 MBMQ GEOTH ERMALTEST WELL #1*CAMPA0UA AREA 
MGEOT20I SOUTH EAST OF CAMP AQUA 
MGEOT307 HOT SPRINGS CITY 
MGEOT35Z SYM ES HOTEL WELL 
MGEOT355 KOEPLING. DELBERT * WELL 138 
MGEOT354 OSTRANGER. DAVE * WELL 56 

Type Flow (l/min) Lati tude Longitude Temp (deg c) Status/uaa SWL (M) CMorida mg/1 Sulfate mg/1 Fluoride m g i 

Mariner etal. 1978 
Sonderegger atal. 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
Sonderegger el.al. 
MBMG-GWC 
MBMG-GWC 
Sondategger etal. 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG/UURI 
MBMG/UURI 
MBMG/UURI 

SPRINQ 
1981 WELL 

WELL 
SPRINQ 
WELL 
WELL 
SPRINQ 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 

1981 WELL-FLOWING 
WELL 
WELL 

1981 WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 

2000 
760 

0 4 

94.9 
400 
30.0 

400 
ZOO 
10.0 
94.8 
750 

416.5 
1300 0 

35.1 
9 1 

303.1 
10.1 

47.6155 
47 6163 
47 6063 
47.8147 
47.7141 
47 5827 
47.6155 
47.65 16 
47 6Z97 
47.6472 
47.6536 
47.6311 
47 6619 
47 6302 
47.6372 

47 688 
47.6736 
47.64 52 
47.6433 
47.6361 
47.54 36 
47.6422 
47.64 11 
47.6422 
47.5852 

47.67 
47.6075 
47-6347 
476147 
47-6063 
47.6163 
47.6170 
47.6171 

114 6663 
114.6763 
114.6744 
114.6658 
114.6477 
114.5063 
114.6477 
114.5836 
l l 4 6Z3e 
114.5761 
114.5813 
114.5BI3 
114.5638 

114.555 
1145611 
114.6538 
114.6027 
114.5688 
114.5638 

114.575 
114.5741 
114.5713 

114 57 
114.5713 
114.5302 

114.568 
114.6713 
114.5619 
114.6655 
114.6736 
114 6763 
114.8781 
114.6775 

45 
38 

185 
44 

165 
Z1.5 

43 
Z4 

195 
34.4 
258 
15 2 
203 

19 
286 
186 
236 
32.5 
30.6 
326 
388 
437 

51 
50 

ZZ5 
ZZS 
296 
4Z7 
515 

Zl 
333 
Z85 
17.Z 

PUBLIC SIMPLY 
RECREATIONAL 
DOMESTC 
UNUSED 
RECREATIONAL 
STOCK 
DOMESTC 
DOMESTC 
IRRIGATION 

IRRIGATION 
IRRIGATION 
IRRIGATION 
DOMESTC 
DOMESTC 
IRRIGATION 
IHHIGATION 
IRRIGATION 
IRRIGATION 
RESEARCH 
INDUSTRIAUCOMM 
RESEARCH 
UNUSED 
IRRIGATION 
DOMESTC 
RESEARCH 
RESEARCH 
PUBLIC SUPPLY 
DOMESTC 
IRRIGATION 
IRRIGATION 

Z74 

SSZZ 

Z2 66 
18.29 

1.83 

- O O I 

-0.08 

27 AUG 1975 
15 SEP 1975 
04 MAR 1978 
04 MAR 1976 
19 APR 1876 
02 JUL 1876 
17 AUG 1876 
07 SEP 1878 
06 SEP 1878 
08 SEP 1878 
02 DEC 1S7B 
04 DEC 1878 
05 DEC 1979 
06 DEC 1979 
30 NOV 1979 
02 DEC 1870 
02 DEC 1S7S 
Z9 NOV 1978 
ZS NOV 1979 
18 DEC 1960 
04 JUN 108Z 

17 AUG 1976 
08 SEP 1978 
03 OEC 1978 
15 JAN 1981 
19 AUO 1982 
31 MAY 1984 
02 NOV 1983 
03 NOV 1883 
03 NOV loss 

9 0 
9 0 
Z 2 

S3 
6.0 

283 
Z5 3 
Z3 1 
108 
Z4 

ISO 
270 
348 

2 1 
7 8 

309 
355 
160 
31 3 
35.3 
S4.0 
33.0 
175 
2 2 
7 8 

348 
8 9 
3.1 

110 
10.0 
14.0 

38 0 
40 0 
12 1 

12 2 
8 1 

1 Z 
03 
Z 1 
1 8 

140 
2 1 
1 4 
06 

12 0 
58 
0 6 
0.6 
15 
13 
07 
06 
4 0 
8 6 
6 8 

212 
215 

9 6 
10 7 
300 
5 1 
38 

56 
58 
16 

OS 
06 

6 1 
0 8 
46 
4 4 
5,4 
48 
43 
4 2 
12 
3 4 
5 0 
4 5 
7 6 
7 8 
4 3 
5 0 
39 
3,5 
3Z 
5,2 
3 1 
57 
0 2 
56 
3 4 
5 4 

NOTE: A negative value for concentration indicates the detection limit for that analyte. A negative value for SWL (static water level) indicates head above ground surface (meters). 



C A M A S - L O N E P I N E AREA (33 Silas) 

ID Sita nama Std dev balance Lab ph SC mmoha TDS mg/ l HcoS mg/1/Ukaiinlty Sample type C e l d u m mg/l Magnesium mg/l S o d u m mg/1 Poteaslum mg/1 Iron mg/1 Sihca (Si02) mg/1 Arsenic ug/1 

MGEOT017 CAMAS HOT SPRINQS 
MGEOT029 SYMES HOT SPRINGS WELL 
MGEOT068 TOWN OF HOT SPRINGS* MAIN WELL BY CHURCH 
MGEOT07I CORN HOLE* CAMAS HOT SPHINGS 
MGEOT075 LON EPINE OBSERVATION WELL 
MGEOT076 CARR, FRANK'BOX 458 HOT SPRINGS MT 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOT091 KEMP, ANNA* 5 Ml N HOT SPRINGS, MT 
MGEOT098 IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT 173 KEMP, ANNA * HOT SPRINGS, MT * 
MGEOT 174 HUGHES, RAY * HOT SPRINGS, MT 
MGEOT 178 KOPP, ARVID * HOT SPHINGS, MT 
MGEOTZIS BAXTER, C ' 1,5 Ml N CAMPAOUA MT 
MGEOT220 JACOBSEN, H * HOT SPRINGS MT 
MQE0TZ21 KEMP 'SMISECAMPAQUAMT 
MQEOTZZZ GAIL PATTON HANCH ' I Ml SWLONEPINEMT 
MGE0TZZ3 LUCKY HOWSER RANCH ' 3 Ml SE LONEPINE MT 
HGEOT2Z4 KEMP RR W E U (RUNAWAY) ' ,5 Ml N CAMPAQUA 
MGEOTZZS KEMP « 0 3 Ml E CAMPAQUA MT 
MGEOT226 KOPP, ARVID ' ,25 Ml 3 CAMPAQUA MT 
MGEOT227 KEMP ' ,25 Ml N CAMPAQUA MT 
MGE0T26Z MBMGGEO, TEST WELL #1 ' CAMPAOUA AREA 
MGEOTZSS JACKOU AP, IOO FT E. OF CAMP AQUA BATH SPA 
MGEOT0Z7 CAMP AQUA AREA TEST WELL 
MGEOT097 CHRISTIANSON, BOB'HOT SPRINQS MT, 
MGEOTI75 BAXTER, CHARLES • HOT SPRINGS, MT 
MGEOTZZS LEISTNER, LAURA • CENTRAL AVEHOT SPRINGS 
MQEOTZS7 MBMGQEOTHERMALTEST WELL #1'CAMPAQUA AREA 
MGE0TZ91 SOUTH EAST OF CAMP AOUA 
MGEOT307 HOT SPRINGS CITY 
MGEOT35Z SYMES HOTEL WELL 
MGEOT355 KOEPUNG, DELBERT ' WELL 138 
MGE0T354 OSTRANGER, DAVE ' WELL 58 

0 4 6 

0 2 5 

0 0 9 

0,49 
•078 
•0 87 
0.21 

•0.29 
•0 89 
•0.67 
0.99 

•0 69 
-0.95 
0.52 
0.38 

•0.98 
-0.38 
2 03 
0.53 

0 56 
-054 
-0.63 

0 6 Z 

-0.39 
0.76 

-0.01 
0.04 

-0 07 

9 4 0 

9 8 0 

8 74 

7.83 
7.96 

8.18 
7.51 
8 6 3 

9.16 
8 12 
8.48 
8.06 
7.89 
7 8 9 

7 9 0 

8 4 0 

6 2 8 

6 7 1 

6 3 6 

8 2 1 

8 5 3 

6 4 0 

7 8 3 

9 4 5 

8 4 8 

6 3 2 

9 3 4 

7 8 8 

8 6 8 

8 2 3 

8 0 5 

245.60 

39680 
330 20 

617 20 
471 80 
633 60 
470 60 
40460 
537 00 
59290 
65670 
Z8S70 
446.70 
635.60 
668.40 
472.40' 
593.70 
65560 
651.20 

62230 
44Z30 
38350 
66300 
361.80 
25360 
280.00 
26600 
SIZOO 

39800 
367.00 
15607 

Z400S 
19526 

381 08 
263.29 
395.26 
33876 
244.6 1 

, 345.30 
37546 
403.19 
174.80 
276.24 
38472 
419.64 
304.15 
394 4 1 
38002 
413.14 
420.00 
374.62 
273.0 1 
Z86-58 
40572 
270.89 
172.15 
287 16 
275 02 
280 9 1 

1278 

235 9 
1988 

331 8 
264 5 
3260 
280 0 
2210 
287.0 
3240 
3480 
184 0 
255 0 
3280 
354.0 
237.0 
3140 
3430 
3270 

366.9 
188 0 
8 4 6 

3210 
109 3 
149 3 

169 

158 

3 3 1 

131 

2 3 6 

276 

Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolvad 
Dissolved 
Dissolvad 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolvad 
Dissolved 
Dissolved 
Dissolvad 
Dissolved 
Dissolvad 
Dissolved 
Dissolvad 

0.9 

1 2 

15,2 
\ 1 

38 8 
323 

10 
5,7 

37,0 
3,6 

4 6 

6 ,6 

3,3 

5 5 

4 ,0 

28,4 
5,7 

4 4 

3 3 

2 , 1 

4 8 

1 2 6 

2 8 

3 2 

2 0 0 

5 8 

O B 

1 5 5 

0,6 

17,2 
0 6 

4,5 

5 5 

0,1 

0,2 

S 6 

0,3 

1 1 6 

13,0 
0 ,1 

0 6 

11,9 
0 6 

0,7 

1.6 

0,4 

1 0 

0,7 

7 .8 

0.7 
0 4 

0.4 

0 3 

1.0 

2 4 

0 2 

O S 

8 4 

0 7 

- 0 . 1 
Z S 

-0 .1 
4 0 

6 7 

- O Z 

2 5 

65.0 
SI.O 
33 0 
83 0 
3 2 8 

1 9 9 

83.5 
1380 

4 6 0 

150 0 
1270 
88.1 

134.0 
1390 
147.7 
2 3 6 

105.0 
142 0 
1544 
117 0 
1440 
1270 
152.0 
152.0 
1130 
1010 
9 2 3 

120.0 
8 5 6 

32 0 
8 8 4 

9 5 6 

1093 

1.7 

1.7 

3 0 

1 8 

1 7 
1 4 

1 8 

3 7 

3 8 

3 4 

2 7 

1 0 

1 7 

2.1 

2 8 

2 2 

I S 

2.1 

2 .6 

1 5 

2 8 

3 3 

3 .1 

4 0 

3 5 

2 3 

0 0 

3 6 

1 7 

3 1 
2 2 
2 8 

-0 6 

0 17 
- 0 0 1 
- 0 0 1 
- 0 01 

0 0 1 

0 11 
5 60 
0 02 
0 0 3 

0 39 
0 0 9 

0 2 8 

0 26 
0 3 O 

0 17 
0 12 
0 13 
0.22 
0 6 5 

0 I t 
-0.00 

OOZ 

0 20 
0 6 1 

0 16 
-OOO 

0 07 
-0.02 

0 0 0 

0 30 

70 0 
68 0 
22 0 
68 0 
1S2 

16 2 
59 0 
32 9 
2 1 9 

36 5 
29 3 
14 3 
2 6 6 

35 0 
34 9 
1 5 9 

I B S 

36 6 
4 3 6 

32 4 
4 1 4 

35 3 
43 2 
4 Z 2 

17 5 
2 1 0 

67 0 
36 8 
69 6 
26 1 
73 1 
36 6 
1 3 0 

1 0 

6 7 

IOOO 
4 2 

19 5 
14 6 
7 0 

27 7 
3 3 
5 6 

2 4 

0 7 

0 8 

0 2 

23 0 
- 10 

2 6 

- 10 

- 0 5 

• 05 
0 5 

NOTE: A negative value for concentration indicates tha detection limit for that analyte. A negative value for SWL (static water tevet) indicates head above ground surface (meters) 



CAMAS-LONEPINE AREA (SS Silas) 

10 Site name 

MGEOT017 CAMAS HOT SPRINGS 
MGEOT029 SYMES HOT SPRINGS WELL 
MGEOT066 TOWN OF HOT SPRINGS' MAIN WELL BY CHURCH 
MGEOT071 CORN HOLE* CAMAS HOT SPRINQS 
MQEOT075 LON EPINE OBSERVATION WELL 
MGEOT076 CARR, FRANK'BOX 456 HOT SPRINGS MT 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOTOBl KEMP, ANNA' 5 Ml N HOT SPRINGS. MT 
MGEOTOSS IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT 173 KEMP, ANNA ' HOT SPRINGS, MT • 
MQEOT174 HUGHES, RAY ' HOT SPHINGS, MT 
MGEOT 176 KOPP, ARVID ' HOT SPRINGS, MT 
MGEOT219 BAXTER,C' 1.5 Ml N CAMPAQUA MT 
MGEOT220 JACOBSEN, R * HOT SPRINGS MT 
MGEOT221 KEMP 'SMISECAMPAQUAMT 
MGEOT222 GAIL PATTON RANCH * 1 Ml SWLONEPINE MT 
MGEOT223 LUCKY HOWSER RANCH ' 3 Ml SE LONEPINE MT 
MGEOT224 KEMP BR WELL (RUNAWAY) * .5 Ml N CAMPAQUA 
MGEOT225 KEMP * 0.3 Ml ECAMPAQUA MT 
MGEOT226 KOPP, ARVID ' .25 Ml S CAMPAOUA MT 
MGEOT227 KEMP • .25 Ml N CAMPAOUA MT 
MGEOT262 MBMGGEO. TEST WELL #1 ' CAMPAQUA AREA 
MGEOT28B JACKOU AP.100 FT E OF CAMP AOUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST WELL 
MGEOT097 CHRISTIANSON, BOB'HOT SPRINGS MT. 
MGE0T175 BAXTER, CHARLES ' HOT SPRINGS, MT 
MGEOT228 LEISTNER, U U R A ' CENTRAL AVE,HOT SPRINGS 
MGEOT267 MBMQGEOTHERMALTEST WELL #1'CAMPAQUA AREA 
MGEDT2g1 SOUTH EAST OF CAMP AQUA 
MGEOT307 HOT SPRINGS CITY 
MGEOTSSZ SYMES HOTEL WELL 
MGEOT355 KOEPUNG. DELBERT ' WELL 138 
MGEOT354 OSTRANGER. DAVE ' WELL 56 

n ug/I 

3000 

8700 
710 0 
690.0 
8400 
8440 
9680 

910 
S1I.0 
6850 
934 0 
9140 
910.0 
550.0 
5400 
6400 

5400 
460.0 
SOOO 
3500 

70.0 
0 2 
0 4 
03 

Ulhiura ugA H,S 

7 4 

- 10 0 
- 10 0 

300 
1000 
600 
200 
650 
61.0 
800 
- 8 0 
240 
74.0 
80.0 
580 
81.0 
59.0 
780 

20.0 
40.0 
160 
730 
51.0 
13.0 
0 0 
0 0 

- 0 0 

Locat ion 

21N Z4W3BB0B 
2 IN 24W4ADCA 
2 IN 24W04 DBDA 
2 IN 24W 03 BBS 

21N2SW 14 ACB 

22NZ4W36 BBB 
22N 23W20CDBC 

22N 23W 18 DDAD 
ZZN Z3W 33 BABB 
22N 23W28CBBB 
22N Z4W 10 ABAB 
ZZN 23W 18 BBBB 
22N 23W 20 DCDB 
22N 2SW Z9 AADB 
ZZN ZSW Z9 CAC A 
ZZN Z3W 29 BAAC 
22N 23W 29 BADD 
22N 23W 29 ACAB 
22N 23W 29 AC 
2 IN 23W 10 BDD 

21N 24W04 DABD 
22N 23W 29 DADD 
21N 24W0S BBB 
21N 24W04DBDA 
2 IN 24W 04ADB 
22N 24W 13DADD 
2ZN 23W 17BBC 

County 

SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
U K E 
SANDERS 
U K E 
SANDERS 
LAKE 
LAKE 
SANDERS 
SANDERS 
U K E 
U K E 
LAKE 
LAKE 
LAKE 
LAKE 
LAKE 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 

NOTE A negative value foi concontration indicates the detection limit lor that analyte A negative value lor SWL (static water level) indicates head above ground surlace (melers). 



APPENDIX 11 

GEOTHERMOMETER TEMPERATURES 
FOR SELECTED SITES 



TEMPERATUBES BASED ON SELECTED GEOTHERMOMETERS 

Site name 

MGEOT209 TARGHEE SULPHUR SPRING'SMI W W YELLOWSTONE 
MGEOT127 LOWER EAST SPRING-STAUDENMEYER RANCH 
MGEOT125 LOWER WEST SPRINGS-STAUDENMEYER HANCH 
MGEOTI24 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGEOTI77 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGEOTI23 UPPERMOST SPRING-STAUDENMEYER RANCH 
MGEOTI26 UPPER-EAST SPRING-STAUDENMEYER RANCH 
M G E O T I Z l ANDERSONS PASTURE SPRING #1 
MGEOT122 ANDERSONS PASTURE SPRING #2 
MGEOT210 USFS* BAKERS HOLE* 3MI N WEST YELLOWSTONE 
MGEOTI 15 SLOAN COW CAMP SPRING 
MGEOT120 WESTFORKSWIMMINGHOLE 
MGEOT1 18 CURLEW CREEKWARM SPRING 
M G E O T I I S WALL CANYON WARM SPRING 
MGEOT229 WOLF CREEK HOT SPRING 
MGEOT129 LOWELL HILDRETH SPHING'15 Ml SW DILLON 
MGEOTOie BEAR CREEK SPRINGS 
MGEOTI32 VIGILANTEWARM SPRING 
MGEOT041 LA DUKE HOT SPRINGS 
MGEOTOIZ BROWNS SPRINGS 
MGEOTOIO PULLER HOT SPHINGS 
MGEOTO 19 TRUDAU SPRINGS 
MGEOT040 CHICO HOT SPRINGS 
MGEOT032 GROUNDWATER *4.7 Ml NEFT SMITH MT 
MGEOT074 BROWN CATTLE CO* 3 1 Ml N. BIRNEY MT 
MGEOT276 JARDINE HOT SPRINGS 0.25 Ml E OF JACKSON 
MGEOT269 MBMG GEOTH ERMALTEST • THEXTON TX- 12 
MGEOT02a JACKSON HOT SPRINGS 
MGEOT293 PRIVATE GEOTHERMALTEST'ENNIS HOT SPRINGS* 
MGEOT277 LAPHAM DOMESTC WELL 1 Ml NW JACKSON. MT 
MGEOTI 17 ENNIS HOT SPRINGS 
MGEOT058 BROWN CATTLE CO * 9 5MI SW BIRN EY DAY SCH 
MGEOTOSI BEAVERHEAD ROCK SPRINGS 
MGEOT133 APEX WARM SPRING 
MGEOT323 ELKHORN HOT SPRINGS 
MGEOT292 MARTIN. KIETH 
MGEOT326 NEW BILTMORE HOT SPRINGS 
MGEOT308 NEWMAN, JOHN * JOLIET, MT 
MGEOTOOS ANDERSON'S SPRING 
MGEOT280 ANDERSON SPRING 
MGEOT043 NORRIS HOT SPRINGS 
MGEOTOIS POTOSI HOT SPRINGS 
MGEOTI87 GROSS, PETE * 4 Ml S PONY MT 
MGEOT3I1 MCFERRAN, EUGENE •BILUNGS, MT 
MGEOT179 CARTERS BRIDGE'4 Ml SE LIVINGSTON MT. 
MGEOTOI I AVON WARM SPRING 
MGEOT264 BOZEMAN HOT SPRINGS * OWNER - CHARLES PAGE 
MGEOT265 BOZEMAN HOT SPRINGS * OLD WELL 
MGEOT266 BOZEMAN HOT SPRINGS * OWNER - CHARLES PAGE 
MGEOT263 BOZEMAN HOT SPRINGS * ORIGINAL SPRING 
MGEOT335 BOZEMAN HOT SPRINGS 
MGEOT269 RANCA • MCLEOD 
MGEOT259 SCOTT FEED LOT 
MGEOT260 SCOTT FEED LOT 
MGEOT230 BLUE JOINT CREEK HOT SPRING 
MGEOT002 BRIDQER CANYON WARM SPRING 
MGEOT334 LOVE.MELVIN'THREE FORKS, MT 
MGEOT033 GROUNDWATER *5.3 MIW HARDIN MT 
MGEOT332 SHIPTON, HAROLD * THREE FORKS MT 
MGEOTZSa HERMAN. T.E. * ROCKY RANCH 7.4 M W HARDIN 
MGEOT344 GALLOGLY HOT SPRING 
MGEOT245 LOST TRAIL * WARM AND HOT SPRINGS 
MGEOT089 CAIN MIKE*6.6 Ml S VOLBERG 
MGEOTO 18 HUNTERS HOT SPRINGS 
MGEOT326 JORQENSON. JACK • THREE FORKS MT 
MGEOT346 RENOVA HOT SPRINGS 
MGEOTSSO WESTMORELAND ' 9 1 M W SARPY SCHOOL 
MGEOT095 USCOM RANCH ' 5 5 Ml NW OF N STACY SCHOOL 
MGEOT331 TINDER, L MARIE * THREE FOR KS MT 
MGEOT327 WILCOX. RALPH "THREE FORKS MT 
MGEOT333 RICHARDSON. DEIRDRE * THREE FOR KS 
MGEOT347 MEDICINE HOT SPRINGS 
MGEOT092 WESTERN ENERGY * 2 MI N COLSTRIP MT. 
MGEOT020 PIPESTONE HOT SPHINGS 
MGEOT082 FRED WETSTEON SPRING DEVELOP 
MGEOTSSO HART. FRANK * THREE FOR KS, MT 
MGEOT063 ANADARKO PROD'S MI EF0STB1 MT 
MGEOTOSS SPRING* 29 M NE OF FOSTER MT 

MgCORRECTION 
Surface N a - K - C a N a - K - C a Log(sqrtCa/Na) Temperature R Delta T N a - K - C a N a - K - C a Quartz Quartz Cha lcedony a-Cr is toba l i te B-Cr is tobal i te Amorphous Published 
Temp (B = 4/3) ( B = I / 3 ) Corrected Coef l iden t (Mg Corr.) Corrected Uncorrected (no steam) (steam loss) Silica Estimates 

18 

28 

31 

29 

2 8 8 

28 

29 

28 

23.5 
16 

2 9 5 

25.5 
23 

24 

60 

19.6 
24 

23.5 
65 

23.7 
44.4 
22.7 

42 

20 

15,5 
60 

87 

58 

87 

17 

25.14 
50.56 
52.05 
50.11 
46.53 
47.70 
50.39 
50.56 
49.09 
91.96 
93.08 
22.90 
33.96 

120.82 
63.55 
33.21 

14.06 
74,46 

122,49 
68.70 
63.04 

122.94 
93.67 

121.03 
175,27 
129.49 
174.67 
96.20 

213,95 
190.06 
190.72 
168.52 
167-46 
188.17 
169.52 
169-64 
190,13 
183,40 
100,79 
191,44 
112,3 1 
126.06 
101,42 
160,79 

192,50 
161,74 

166.37 
177,23 
162.95 
62,65 
78,14 

142,13 
163,18 
148,01 
164,28 
142-30 

2,14 
1-53 
1.51 
1.53 
1.54 
1,56 
1 53 
1-53 
1,56 
0,90 
0.09 
2,02 
1.09 
0,05 
0,49 
1.58 

2.20 
0,95 

0 4 2 
1.16 
1,29 

-0.47 
-0,20 

0.21 
-0.10 

0.18 
-0.09 

0.49 

25.14 
50,56 
52.05 
50.11 
48.53 
47.70 
50,39 
50.56 
49.09 
91.96 
93.08 
22.90 
33.96 

126.05 
63.55 
33.21 

14.06 
74,46 

166,37 
68,70 
63,04 
82,65 
78.14 

142,13 
163.18 
148:0 1 
164,28 
96,20 

37-62 
36.10 
35.49 
35 89 
36,79 
36.27 
36,34 
36.04 
34,62 
40,09 
10.12 
70.54 
14,05 
22,46 
20,56 
33,43 

34.09 
22,38 

31,45 
37.15 
27.38 
46-42 
20,45 
25.23 

2,48 
28.74 

2.54 
14,94 

-61.25 
- 20.25 
- 18,99 
- 21.38 
- 22.28 
-24.62 
- 20.08 
-20,37 
- 25.49 

48.22 
- 19.50 
- 12.10 
-86.94 

50.23 
- .1? ?=i 
-55.00 

-69.48 
-12.71 

116.37 
10,00 

- 18,12 
45.21 

- 12.29 
75.24 
-0.45 
91.06 

0.01 
-4 .51 

25.14 
50 56 
52.05 
50,11 
48.53 
47.70 
50.39 
50,56 
49.09 
43.74 
93.08 
2290 
33-96 
75.83 
63,55 
33.21 

14.06 
74.46 

50 00 
58.69 
63.04 
37.44 
78.14 
66.89 

163.18 

164.27 
96.20 

213.95 
190.06 
190.72 
16852 
187.46 
188.17 
169.52 
169.64 
190.13 
183.40 
100.79 
191.44 
112.3 1 
126,06 
101.42 
160.79 

192.50 
161.74 

166,37 
177.23 
182.95 
82.65 
78.14 

142.13 
163.18 
148.01 
164.28 
142.30 

51 53 
69,28 
66.01 
64.92 
64 92 
63.63 
68.27 
66.01 
65,29 

125.03 
10264 
49.80 
62.66 
93,53 

102.46 
58.50 

54.13 
100.87 

83,38 
61,53 
84 64 
39 26 
39 58 

101,15 
141.01 
103,65 
141,54 
55.70 

58 32 
74.13 
71.23 
70,27 
70.27 
69,12 
73,23 
71,23 
70,59 

122,44 
103.28 
56,77 
68 45 
95 39 

103.12 
64.55 

60 65 
101,74 

86.53 
67.25 
87.64 
47.27 
47.56 

101.99 
135.92 
104.14 
136.37 
62.06 

19.07 
37.45 
34,03 
32.91 
32,91 
31.56 
36.39 
34 03 
33 26 
97.08 
72.78 
17.29 
30.78 
63.02 
72.58 
2624 

2174 
7087 

52,25 
29 38 
53.59 

71.18 
114.73 
73.86 

115.32 
23.36 

74.36 
52.24 

43,32 
52,05 

9,58 

90,40 

90.94 

25 

46.5 
20.5 

53 

16 

2 5 

25 

50 

49.5 
37.5 
15.5 

26 

25.5 
59 

54 

55 

54 

54.6 
49 

43 

44 

2 9 4 

20.2 
15.9 
39 4 
16.9 

42 

48.9 
41,7 

18 

60 
16 
50 

37.7 
1 5 5 

21.9 
16,5 
168 

45 

9 6 ! 

57 

19 
159 
267 

29 

29.04 
56.42 
-8.62 
74,05 
85.34 
-3.69 

- 10.31 
112.68 
54.51 
51.36 
77.73 
14.63 

101.9 1 
125.96 
101.72 
90.29 
66.10 
23.53 

110.94 
108.7 1 
26.85 

0.03 
37.46 
35.50 
43,32 
36.17 
4693 
45,89 
86.75 
72.46 

91.54 
86,26 
90.70 
80 95 

80.06 
83.15 

114.82 
8872 
8254 

134,01 
18,24 

153,19 
94.55 

210.02 
177.28 
52.06 

194,5 1 
208,6 1 
154.87 
99.00 
98,58 
35,87 

201,35 

11796 
122.00 
114.11 
114,55 
117.5 1 
227,45 

63.14 
58.85 
69.82 

171,81 
170.17 
273.88 
173.18 
279.16 

94.45 
94.56 
68.76 
80.46 

162.75 
281.79 

75.57 
180.54 

177.43 
107.55 
251.67 
112,1 1 
116.66 

75.21 
114,33 

1 5 9 

0.52 
2.62 
1.09 

-0.47 
2.60 
2.85 
0.42 
0.60 
0.64 

-0.64 
2.25 

0.18 
-0.04 

0.14 
0.28 
0.37 
2.26 

-0 .61 
-0 .65 

0,69 
2.33 
1,59 
2-33 
1,51 
2.31 
0,67 
0.67 

-0.24 
0.11 

0,74 
1-61 

-0,20 
1-02 

1.01 
0.30 
1,11 
0-28 
0-41 

-0.68 
1,40 

29.04 
56,42 
- 8 62 
74.05 
52.06 
-3.69 

- 10.31 
154.87 
54.51 
51.38 
35.87 
14.63 

117,96 
122.00 
114.11 
90.29 
86.10 
23.53 
63.14 
58,85 
26.85 

0.03 
37.46 
35.50 
43.32 
38.17 
46.93 
46.89 
66.76 
72.46 

91,54 
66.26 
75.57 
80.95 

80.06 
83.15 

251.67 
88,72 
82.54 

75.21 
16.24 

29.57 
6 6 0 

36.61 
28.46 
49.75 
44,31 
33.10 
17.64 

1,50 
1.16 

30,92 
30.81 

2 2 8 

0.00 
0,00 

13,15 
31,54 
22.10 
15.38 
15.75 
5.65 

40.27 
26,11 
24.88 
41.38 
25.68 

0.00 
0.00 

23.63 
12.01 

27.10 
18-35 
30,91 
29.08 

27,90 
5.93 

14,32 
4 41 
0.00 

33,33 
62.30 

" 70.34 
-53.08 

- 130.80 
0.54 
4.98 

- 102.80 
- 142.90 

61,48 
-14.81 

-5.13 
- 55.34 
-95.22 

- 10.03 

- 15.52 
24.04 

-94.90 
-43.36 
-48.51 
-74,20 

- 104,10 
-62,30 
-68,16 
-22.49 
-61.92 

- 17.46 
-37.46 

21.49 
-7.06 

7.91 
11.61 

7.77 
-30.04 
109.95 

-24.40 

12.31 
-29.92 

29,04 
56,42 

73.51 
47.08 

9339 
5451 
51 38 
3587 

117.96 

90.29 
62.06 

63,14 
58,85 

37.46 

43.32 

68,76 
72.46 

70.06 
66.26 
67.67 
69.34 

72.29 
63.15 

141.72 
66.72 

62.90 
18,24 

153,19 
94.55 

210,02 
177,28 
52.06 

194.51 
206.61 
154.67 
99.00 
96.56 
35.87 

201,35 

117.96 
122.00 
114.1 1 
114.55 
117.51 
227,4 5 
63,14 
58.85 
69.82 

171.81 
170.17 
273,88 
173.18 
279.16 
94.45 
94.56 
68.76 
80-46 

162.75 
281.79 

75.57 
160.54 

177.43 
107.55 
251.67 
112.11 
116.66 

75.21 
114.33 

63.07 
106,3 1 
41 47 
97,96 
31.42 
45.64 
43.65 

123.77 
97.96 
99.63 
36.24 
62.30 

119.06 
116.4 1 
116.34 
117,68 
108.02 
80,23 
62.30 
63.44 

105.44 
32 96 
82 22 
59.53 

102.46 
57.87 
95.63 
95.63 
28,55 

114.46 

88.27 
65 29 
31,02 

101,34 

10200 
1105 1 
107,69 
11522 
110,10 

46.11 

68.62 
106.44 
49,27 
99,23 
40,15 
53.20 
51 42 

121 36 
99.23 

100.67 
44.53 
67.94 

117.35 
116,80 
116,74 
116,18 
107,91 
83.77 
67.94 
68.95 

105.68 
41.56 
65.52 
65.47 

103.12 
63.99 
97.21 
97.21 
37,54 

113,43 

90.61 
70 59 
39,79 

102.15 

10272 
110.05 
107,62 
114.08 
10970 

53.45 

30.98 
76.72 

67,75 

95.70 
67.75 
69.54 

30.18 

90.55 
89 84 
89,76 
69,05 
78.57 
48.92 

75.78 

51.02 

72.56 

65 26 
65.26 

85.55 

57.43 

71.38 

7208 
8126 

86.37 
80 82 

55 64 

73.12 

49.28 

68.44 
67.79 
67.72 
67.07 
57.52 

54.98 

32.33 

52 05 

45,37 

63.68 

36.20 

50,96 

51 60 
59.98 

64.64 
59.58 



TEMPERATURES BASED ON SELECTED GEOTHERMOMETERS 

Site name 

MGEOT128 COWAN SPRING*9MI NWTHREEFORKS MT 
MGEOT178 WOLF CREEK HOT SPRING 
MGEOT343 WILUAMSBURG SPRING 
MGEOTOSO OIL WELL (TENSLEEP FORMATION) 
MGE0T341 MONTANA RESOURCES MONITORING WELLC 
MGE0T342 MONTANA RESOURCES MONITORING WELL 02 
MGEOT055 HOWARD SPRING • 25 M SE OF BIGHORN MT 
MGE0T246 WENDT, FRED * 75 MI S GREGSON (FAIRMONT) 
MGE0T298 MBMGRESEARCH WELL * FAIRMONT HOT SPRINGS 
MGEOT165 NELSON. HARVEY • 5 MI S BROADVIEW MT 
MGEOT061 BRADBROOK * 10 M S BROADVIEW MT 
MGEOT279 FAIHMONT HOT SPRINGS, ANACONDA 
MGEOT247 SPANGLER, HAZEL • 2 Ml E-NE GREGSON MT 
MGEOT214 HUNSAKER SPRING 
MGEOTISO MONT HIQHWAYDEPT * 75 Ml SEWACO MT, 
MGEOT213 PLUNKETLAKEWARM SPRINGS 
MGEOT237 SPRINGS FR OM JOINTS IN MISS CYN'SW PLUNKET 
MGEOTISI MONTANA DEPT HIGHWAYS * 2 5 MINE WACO MT 
MGEOT216 HUNSAKER, MAURICE 
MGEOT135 ANACONDARED TRAVETINE MOUND-GEYSER 
MGEOT325 SLEEPINGCHILD HOT SPRINGS 
MGEOT236 BRUCE, N * IRRIGATION WELL WITH BOOSTER 
MGEOT218 TOSTON WAHM SPRING 
MGEOT294 TOSTON WARM SPRING 
MGEOT217 BRUCE. NORMAN 
MGEOT215 KIMPTON SPRING 
MGEOT134 WARNER WARM SPRING 
MGEOT172 STEELE, WILUAM • 12,5 MI SEPINEVIEW MT, 
MGEOT284 MBMGTEST WELL'WARM SPRINGS STATE HOSPITAL 
MGEOTOOS WARM SPRINGS 
MGEOT233 WARM SPRINGS STATE HOSPITAL 
MGEOT23I WARM SPRINGS STATE HOSPITAL 
MGEOTSSO BOULDER HOT SPRINGS - LOWER SPRING 
MGEOT349 BOULDER HOT SPRINGS - MIDDLE SPRING 
MGEOT348 BOULDER HOT SPRINGS - UPPER SPRING 
MGEOTZSZ WARM SPRINGS STATE HOSPITAL * SPRING 
MGEOTI 85 M - B N O I Z ' S M I N E HAMILTON MT 
MGEOT171 GRIERSON, J,B, '25MI NE RANCHERSCEMETARY 
MGEOTISO PRISON RANCH SPRING SITE NO 4 
MGEOTI 13 DEER LODGE PRISON RANCH WELL 
MGEOT044 BEDFORD SPRINGS 
MGEOTIOI GRIERSON, J B ' 23 MI NW HYSHAM MT 
MGEOT274 MBMG RESEARCH WELL * WEED CREEK- IA 
MGEOT275 MBMG RESEARCH WELL * WEED CREEK- IB 
MGEOT255 HANSER, B I L L ' S MI SWTWO DOT MT 
MGEOT256 FOX INC * 1,5 M I W - S W T W O DOT 
MGEOT257 HOMER, RAY * TWO DOTWATER SUPPLY 
MGE0T2g6 HARLOWTON * SOUTH MUNICIPAL WELL 
MGEOTOIS HILLBROOK FLOWING WELL 
MGEOTOM WALLS HOT SPRING 
MGEOTOOl ALHAMBRA HOT SPRINGS NORTH 
MGEOT278 TOWNSEND,HEHB*2,5 Ml SWWHITE SULPHUR SPGS 
MGEOT290 RALPH JOHNSON.P O,BOX 65,WHITE SULPHUR SPR 
MGEOT004 WHITE SULPHUR SPRINGS 
MGEOT282 WHITE SULPHUR SPRINGS BANK WELL 
MGEOTISS WATTS, JAMES • 16 MI NE KINSEY MT 
MGEOTI84 M - B NO 8 WELL*2,5 MI SECORVALLIS MT 
MGEOT007 BROADWATER HOT SPRINGS WELL 
MGEOTOOS GLOEGE WELL 
MGEOTOOS GARRISON WARM SPRINGS 
MGEOTZOB USGS OBS WELL • 4 MI SW EAST HELENA, MT 
MGE0T242 FLORENCETESTWELLA 
MGEOTI 67 CHERRY CK SHEEP C O ' I 35MI SEHAGEN RANCH 
MGEOT329 SIVEBTE MYSSE* 60X315 * INGOMAR MT 59039 
MGEOT261 MOORE, THOMAS * 6,5 MI SW ANGELA MT 
MGEOT322 BYRNEWARM SPRING * WEST OF BEARMOUTH 
MGEOTI 16 NIMROD SPRINGS 
MGEOT026 BEARMOUTH SPRINGS 
MGEOT345 LOLO HOT SPRINGS 
MGEOT06S MARYSVILLE DEEP WELL DEPTH 5750 
MGEOT170 CHERRYCREEK SHEEPCO'26 MI N VANANDA MT 
MGEOT162 OLSEN, JONAS * 9 Mi NW FLATWILLOW MT 
MGEOT201 OLSEN JONAS * 14 Ml NE N-BAR RANCH 
MGEOTI64 REYNOLDS, KEITH * 6 Ml NE FLATWILLOW MT 
MGEOT163 HILL, FLOYD * 7 MI N FLATWILLOW MT, 
MGEOTIBO M - B 4 (BUUER CK) * 6 MI NW MISSOULA MT 
MGEOT254 KING. JOE S SONS INC. ' 5 MI SSWWINNET MT 
MGEOTISS SHAW, BUD • 1 7 Ml SW MOSBY MT. 

MgCORRECTION 
Surlace N a - K - C a N a - K - C a Log(sqrtCa/Na) Temperature R Delta T N a - K - C a N a - K - C a Quartz Quartz Chalcedony a-Cr is tobal i te B • Crislobali te Amorphous Pubiished 
Temp (B = 4/S) ( B = l / 3 ) Corrected Coeftirsent (Mg Corr.) Corrected Uncorrected (no steam) (steam loss) Silica Estimates 

23 63.30 152.04 1.02 63.30 40.69 8.10 5521 15204 

17.6 
16 

23 

23,9 
20 

16 

32,9 
61.5 
15.5 
24 5 
15 5 

17 

17 

16.5 
15 

21.7 
43 

18 

1 5 5 

45 5 
18 

18 

18 

16 

48 

77 

67 

54 

64 5 
74 

54 

79 

16.5 
21 

26 

26 

2 3 6 

15,6 
17 

20 

18 

19 

20 

15.6 
30 

55 6 
56,5 
4 8 5 

15.3 
46 

4 3 3 

15 

16.3 
6 5 5 

19.4 
25 

25 

15 

36 

37 

82 

20 

20.5 
20 2 

44 

96.7 
44 

27 

16 

24 5 
15 

16 

16 

29 

53,38 
62,65 
76,61 
46,09 
83.88 
98.25 
98,03 

115.66 
66,77 
59,89 
83,47 
29,41 
28.82 
62.23 
46,07 
40.53 
81.05 
48.74 
31,42 
24.75 
31,66 

0.75 
3,33 

94.50 
80.29 
79.49 
85.73 
88.33 

130,10 
126.8 1 
115.54 
76.20 
34.29 

116.09 
34.21 
34.25 

93.90 
119.32 
1 128 1 
95,31 
77.08 
70.27 
35,61 

130,95 
111.67 
110,28 

16,27 
25905 
126.79 
121.76 
85,25 
60,33 
9803 
30,72 
37,70 
33.21 

126.79 
117.14 
109,43 
158.97 

12,77 
16,61 
3,20 

74.60 
136.70 
124.20 
74,75 
5265 
96.56 
99.00 

123.77 
114.09 
98.14 

210,53 
218,39 
101.34 
148,63 
111.99 
53.63 

184,48 
12930 
185.41 
22482 

60,04 
144.77 
148.12 
61.83 

130,57 
136,37 
115.74 
145,18 
179,66 
155.61 
116.1 1 
141,55 
146,44 
69.17 

191 17 
19496 
206.59 
206.44 
157,93 
141.13 
134,06 
169,23 
172,45 
67,49 
80.00 
79,90 

71,33 
68.93 
65.56 
66.32 
53,12 
58.54 
27,64 

160.69 
147,60 
143,79 
157,17 
122,38 
147.27 
144.61 
51.90 

181,90 
130,98 
139,24 
174.98 
159.26 
141,90 
67 99 
60,78 

174.4 1 
169.78 
162.60 
157.08 
113.07 
156.5 1 
163.90 
116.42 
163,23 
8539 
91,62 

143.22 
65.32 
81,79 

1,64 
1.55 
0 3 1 

1.25 
0,34 

-0 .61 
0.84 
0 14 
1,25 
1,64 

-0.32 
1 5 0 

1.54 
-0,01 

1,08 
1,23 
0,41 
1.18 
1.77 
1.69 
1.17 
2.04 
2.03 

-0.33 
1.11 
1.15 
1.17 
1.12 
0,26 
0,14 
0.19 
1,15 
1,66 

-0.60 
0.69 
0.69 

-0.29 
-0.62 
-0.59 
-0.38 
-0.35 
-0.17 
-0.14 

0.26 
0 3 7 

0.35 
1.86 

-1,07 
0.20 
0 2 3 

-0.47 
1.32 
0.36 
1 4 3 

1 6 2 

1.57 
0.15 

-0.61 
-0.63 

0.13 
2 0 4 

1,91 
2,13 
0,47 
0.19 
0.54 
0.51 
1.26 

-0.14 
-0.09 

0.19 
-0,34 
-0.20 

53,38 
62.65 
76,61 
46,09 
63.66 
53 63 
9803 

129,30 
66,77 
59 89 
60.04 
29,41 
28 82 
61,83 
46.07 
40,53 
81.05 
48,74 
31.42 
2475 
31 66 

0,75 
3.33 

69,17 
60,29 
79,49 
65,73 
68,33 

157,93 
141,13 
134,06 
76,20 
34,29 
67,49 
34 21 
34.25 

71.33 
66.93 
65.58 
66.32 
53.12 
56.54 
27,64 

160.69 
14760 
143.79 

16.27 
122.38 
147.27 
144.81 
51.90 
60.33 
96.03 
30.72 
37.70 
3321 

141.90 
67.99 
60.78 

174.4 1 
12.77 
16.61 
3.20 

74.60 
156 51 
183.90 
74,75 
52,65 
85.39 
91.62 

143.22 
85,32 
81.79 

23.57 
34.65 
86.89 

6.93 
2.86 

29.30 
29.04 

7.33 
30,65 
28.69 
34.83 
49,38 
43-44 
50,88 
47.39 
18,86 
4,19 

35.18 
39,72 
39,30 

1,73 
31.18 
30.08 
26,56 
15.45 
13.46 
14.82 
14,68 
0,00 

10.65 
12.64 
13,81 
21.64 
18.98 
3.82 
3.82 

38.89 
43.35 
41,89 
25.78 
17.44 
0,00 

10.84 
7.27 

17.94 
19,97 
20.15 
3366 
31.42 
26.73 
23,87 
20.14 
27.27 

7,61 
24,86 
42.01 
34.09 
11.71 
21.61 
17.37 
19.18 
29.56 
31.73 
33.93 

6.39 
4.82 

25.13 
36.18 
43.70 
26-73 
26.13 
37.23 
31 39 
22.97 

-41.16 
-3.88 
66.11 

-63.27 
-22,61 
-28.79 

34.40 
1.09 

-5.60 
-20.17 

-7.58 
-32.09 
-43,52 

21.34 
-7,99 

-70.75 
-26,46 
- 25.00 
-45,86 
-58,65 
-25,96 

- 122,99 
- 1 19.85 

- 10,71 
-21,47 
- 26,80 
- 16,53 
- 13,93 

21.54 
24,04 

-29.92 
-76.40 
-30.12 
-58.24 
- 58.21 

24.47 
18,57 

- 17.76 
-35,02 

--54.82 
-84,39 

67,79 
63,64 
60,68 

-66.02 
69.60 
64.76 
73.63 

-50.45 
-22.50 
- 19.47 
- 76.67 
-30.80 
-53,67 

26.55 
-23.10 
-42.84 

84,02 
- 101,51 

- 89.43 
- 111-79 

-36.98 
8.00 

113.90 
20.78 
- 3 4 3 
1243 
19,29 

105.4 1 
22,64 
- 1,32 

53,38 
62,65 
10.51 
46.09 
63,68 
53.63 
63.63 

128.2 1 
66.77 
59,89 
60 04 
2941 
26.62 
40.50 
46.07 
40.53 
81,05 
48,74 
31,42 

31,66 

69,17 
80,29 
79,49 
85,73 
88,33 

119,59 
110.02 

34.29 
67.49 
34.21 
34.25 

46,86 
50,36 
65,58 
66.32 

58,54 
27,64 
93,10 
83,96 
83.11 

52.77 
62.50 
70,98 
51,90 
60.33 
98,03 
30.72 
37.70 
33.21 

115.35 
67.99 
60.78 
90.39 

16.61 

74.60 
148.5 1 
69.99 
53,97 
52.65 
72.96 
72.32 
37.62 
6268 
61.79 

210.53 
218.39 
101,34 
148,63 
111,99 
53.63 

164.48 
129,30 
185,4 1 
224,82 

60.04 
144,77 
148,12 
61,83 

130,57 
136,37 
115,74 
145,18 
179,66 
155.6 1 
116.1 1 
141.55 
146.44 
69.17 

191.17 
194.96 
208.5 9 
206.4 4 
157.93 
141.13 
134.06 
189,23 
172.45 
67.49 
80.00 
79.90 

71.33 
68.93 
65.58 
66.32 
53.12 
58.54 
27.84 

160.89 
147.60 
143.79 
157.17 
122.38 
147,27 
144,8 1 
51,90 

181,90 
130,96 
139,24 
174,98 
159,26 
141,90 
67.99 
60,78 

174.4 1 
169.78 
162.80 
157.08 
113.07 
156.5 1 
183.90 
116.42 
16323 
85.39 
91,62 

143.22 
85.32 
81.79 

103.29 
107,69 
38.94 
95.01 

35,89 
58,71 

125,49 
107,85 
69.26 
26.55 
54.13 
50.80 
30.21 
79,27 
68,27 

110,51 
100,30 
63,07 
60,34 
81,96 
57,66 
55,26 
26.12 
77.16 

107.17 
69.09 
64.14 

131.37 
136.34 
133.32 
107,00 
109.94 
46.38 
97.76 
97.76 

23.55 
30.21 

46,66 
50,55 
48.52 
39.90 

115.98 
110.5 1 
115,22 
55,04 
95.94 

102,74 
95,63 
39,26 

118,19 
133,18 
76.58 
59.93 
54.81 
17.75 
64.19 
66.71 

10255 
64.74 
65,29 
55.26 

119.63 
117.09 
66.18 
48.26 
36.61 
49.29 
47.99 

132.53 
46.93 
50.05 

103,83 
107.62 
46,98 
96,67 
21,23 
44,21 
64,74 

122,83 
107.76 
74.13 
37.54 
60.65 
57.66 
39.06 
62.93 
73.23 

110.05 
101.25 
68 62 
66,19 
85 29 
63.80 
61.66 
37,15 
81,08 

107,18 
91,52 
87,20 

127,80 
131.99 
129.45 
107.03 
109.56 
53.70 
99.06 
99.06 

32.97 
39.06 

53.94 
57.44 
55 62 
47.85 

114.73 
110.05 
114 08 
61 46 
97.48 

103,36 
97,21 
47.27 

116,62 
129,33 
80.57 
65,83 
61,26 
27,65 
69,61 
71,65 

103.20 
70,10 
70,59 
61.66 

117.84 
115.66 
71.36 
55.36 
46.68 
56.31 
55.15 

128.76 
54 19 

. 56,99 

73,47 
78,21 

64.60 

97.58 
78.39 
37,45 

21,74 
18.31 

47.91 
36 39 
81.26 
70.26 
30.96 

50.75 
25.37 
22.90 

45.70 
77.65 
56.29 
53.05 

104.05 
109.54 
106.20 

80.64 

6754 
67.54 

87.19 
61.26 
66.37 

65.59 
72 88 
65 26 

89.60 
106.05 
45 09 
27.73 

3272 
33,28 
22.90 
91,17 

15.44 
105,33 

52,86 
57.19 

44.76 

74,84 
57,36 

2948 

59,98 
49.94 

32.06 

80.71 
85.70 
82.67 

59,41 

4745 
47,45 

65,38 
59.98 
64.64 

45.67 
52.33 
45.37 

67 56 
8253 
26 89 

69.00 

81 88 



TEMPERATURES BASED ON SELECTED GEOTHERMOMETERS 

Site name 

MGEOTISO EAGER. REX • 2 MI SWWINNETT MT. 
MGEOTIS 1 BRATTON, WAYNE * 2 MI SE WINNETT MT. 
MGEOT305 BURLY VISTA TRACTS 
MGEOT157 TEIGEN, PETER * 9 Ml E GRASSRANGE MT, 
MGEOT196 MATOVICH ' 4 5 MI E GRASSRANGE MT 
MGEOTISI HOLE NO 2 M - B DRILUNG PROJECT 
MGEOT240 MSU AG EXPERIMENT STATION "MOCCASIN MT 
MGEOT155 BRADY, EARL*4 MI NW WINNETT. MT 
MGEOT203 GERDRUM. RONALD - S M I NE GRASS RANGE, MT, 
MGEOT152 CENEX' ISMINEWINNETT MT 
MGEOTISS BASSETT, EARL • 7 5 MI NW TEIGEN MT 
MGEOT059 HEDMAN, J, * 40 MI NE LEWISTOWN MT 
MGE0TI56 HARRIS FLOYD * 11 MI NW TEIGEN MT 
MGE0T194 FOX, DENNIS * 7 MI NW GRASSRANGE MT 
MGEOT239 LAURENCE HESS • 1 MI N MOCCASIN MT 
MGEOT204 DELANEY, DOUGLAS'7 MI NW (WILD HORSE UNIT) 
MGEOTOSO BROOKS WARM SPRING * 2 5 MI NW BROOKS MT 
MGEOT195 DELANEY, DOUGLAS * I I MINWROY MT 
MGEOT154 MILLER RANCH * 14 MI SEVALENTINE MT 
MGEOT045 CARDINAL PET CO * 10 M E HILGER MT 
MGEOTISS BUSENBARK, MERUN' l MI S VALENTINE MT* 
MGEOT268 QUINN'S HOT SPRINGS "JIM AND DONNA BROWN 
MGEOTOOS QUINN'S HOT SPRINGS 
MGEOT197 YEAGER * e MI EAST MOULTON, MT 
MGEOT079 FINLEY. R S . ' l Ml NW ST. IGNATIUS 
MGEOT205 SIROKY, FRAN K • 9 MI EAST ROY. MT 
MGEOTI92 HORYNA. JAMES ' 6 MI EROYMT 
MGEOTISI CORPS OF ENGINEERS SOUTH WELL AFTER PERFS 
MGEOTOSO BRYSON. HAROLD'I MI W MOIESE MT 
MGEOT070 YARGER. ROBERT * 13 MIW CIRCLE MT 
MGEOT287 SAND COULEE WTR USERS BENCH W ABV SAND COU 
MGEOT193 TAYLOR. JAMES * 6 MI E CHRISTINA MT 
MGEOT288 CHARLES ENTSMINQER'TOWN OF NUMBER SEVEN 
MGEOT295 CUSTER, EVERETT' EDEN RT, GREAT FALLS, MT 
MGEOT297 TOWN OF TRACY 
MGEOT054 SLCGSVOLD, A, K, " 17 M SERITCHEY MT 
MGEOT211 GOVER ' 2 , 5 Ml TRAVIS SCHOOL 
MGEOT200 VILLAGE INN * 25 Ml NETRAVIS SCHOOL 
MGEOT299 STONE, GENE 
MGEOT062 WEBB RES * 17 5 MI SE GERALDINE MT, 
MGEOT353 HOLLAND, JIM - GREEN SPRINGS 
MGEOT24e GREEN SPRINGS ' HOLUND RANCH 
MGEOT191 TACKE, ROBERT* 2 MI SW GREAT FALLS MT 
MGEOT198 PAUL, MICHAEL(ROBINSON)*3,5M SWGREATFALLS 
MGEOT3 18 BUTTECREEKSPRINQ ' SQUAHEBUTTE 
MGEOTS 19 BUTTECREEKSPRINQ - NORTH "SQUARE BUTTE 
MGEOT 169 CHAMBB1UIN ,CURTIS"2MI W LLER SCHOOL, 
MGEOT321 MELTON, LARUE "LOWER AOUIFER 
MGEOTSU USGS - MELTON, LEON 
MGEOT238 SCHMIDT, LLOYD "3,5 Ml SE SQUARE BUTTE 
MGEOT 190 USGS OBS W E L L " , 5 Ml SVALLEY SCHOOL 
MGEOT 199 EIDEL" 5 MI S SUNSET MEMORIAL CEMETARY 
MGEOT078 WEBSTER. BONITA"BOX 443 RONAN MT 
HGEOT099 DEMARS.TOM J * 10 Ml W OF WINIFRED MT 
MGE0T249 HOMESTEAD ACRES COUNTY WATER DISTRICT 
MGEOT250 HOMESTEAD ACRES COUNTY WATER DISTRICT 
MGEOT241 MCCOLLUM, JIM * 10 Ml NW MATHISON RANCH 
MGEOT076 CARR, FRANK'BOX 456 HOT SPRINGS MT 
MGEOT047 "RYFFEL BROS, "SMI S & 3 MI E HIQHWOOD 
MGEOT097 CHRISTIANSON. BOB"HOT SPRINGS MT, 
MGEOT058 TOWN OF HOT SPRINGS' MAIN WELL BY CHURCH 
MGEOT307 HOT SPRINGS CITY 
MGEOTZZS LEISTNER. U U R A • CENTRAL AVE,HOT SPRINGS 
MGE0T291 SOUTH EAST OF CAMP AQUA 
MGEOT071 CORN HOLE'CAMAS HOT SPRINGS 
MGEOTO 17 CAMAS HOT SPRINGS 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOT351 SYMES HOTEL IN HOT SPRINGS 
MGEOT029 SYMES HOT SPRINGS WELL 
MGEOTOBl HOT SPRING GEOTHERM WELL - UNNAMED 
MGEOT144 KOEPUNG, DELBERT " WELL 138 
MGEOT144 OSTRANGER, DAVE • WELL 56 
MGEOT077 VERNER, ROSE'3,75 MIW PABLO MT 
MGEOT098 IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT220 JACOBSEN. R " HOT SPRINGS MT 
MGEOT176 KOPP, ARVID " HOT SPRINGS. MT 
MGEOT042 SUN RIVER SPRINGS 
MGEOT267 MBMG GEOTH ERMALTEST WELL #1 "CAMPAQUA AREA 

MgCORRECTION 
Surlace N a - K - C a N a - K - C a Log(sqrtCa/Na) Temperature R Delta T N a - K - C a N a - K - C a Quartz Quartz Chalcedony a-Cr is toba l i te B-Cr is tobai i te Amorphous Pubiished 
Temp (B = 4/3) (B= 1/3) Corrected Coeff icient (Mg Corr.) Corrected Uncorrected (no steam) (steann loss) Silica Estimates 
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17 
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18.5 
21 8 
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15,5 
17 

15 
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18.8 
21.5 
16.6 
2 2 5 

16.5 
2 1 

29.8 
51.5 

44 

45 

43 

33.3 
38 

93.19 
94,27 
22.81 
57.79 
48.68 
79.09 
36.41 
91.37 
64,48 
95.18 
70.90 
85.37 
68.35 
35.54 
46.67 
74,05 
- 9 8 9 
8000 

146,52 
112,37 
133.83 
65,79 
64.25 
79.55 
-9.53 
61.66 
95.34 
89.35 
60 68 
98.0! 
27. ia 
92.92 
14,10 
31,23 
12,44 
25,05 
76.53 
96.99 
69.58 
52.54 

116.03 

63.90 
58.99 
40.96 
38.47 
92.13 
96.64 
39.61 
74.66 
33.68 
84,77 
11,58 
30,65 
32.47 
35.58 

100.95 
1667 
40.02 
66.02 
54.64 
53.15 

119,51 
105,48 
108.70 
107.98 
132.15 
102.31 

95.04 
85.61 

221.76 
159.65 
146,85 
95,24 

182.25 
102,46 
110.59 
70.64 

105,48 
95,29 
90,04 

122.35 
166,08 
99 87 

169 12 
85,13 
75.27 

125.93 
7349 

121.07 
125.22 
84,68 

105.88 
53,55 
67.59 

125,42 
108.3 1 
148,92 
159.87 
61.16 

162.56 
155,98 
155.43 
173.33 
119.91 
124.94 
92.80 

169,93 
139,80 

158,35 
158,33 
162,57 
149.75 
63,42 

161,09 
96,88 

143,59 
16209 
115,71 
115.96 
116.22 
162,17 
165,22 
62,56 

125.83 
134.8 1 
119.13 
150.35 
151.90 

120.98 
120.10 
118.49 
12058 
13082 
114,75 

15.5 
15.5 
17.5 
19.5 

19 

15.2 
3 0 4 

42.7 

90.38 

50.10 
48.72 
79.21 
67.39 

75.25 

126,34 

117.31 
14533 
102,28 
108,85 

120.6 1 

0.02 
-0.11 

2.24 

1.70 
0.13 
0.59 

-0.32 
0.44 
0,12 
0,29 
1.17 
1.40 
0,33 
2,53 
0,07 

-0.80 
0.15 

-0.70 
0.68 
0.75 
0.07 
1.90 

-0.40 
-0.36 

041 
0.6! 
0.54 
1.66 

-0.43 
1.95 
1.57 

0,52 
0.31 
0.30 

1.46 
1.39 

-0.35 
0,66 
0.82 
0.78 
1.58 
0,37 
1,55 
1.19 

1.58 
-0,50 

1 52 
1.22 
0.66 
113 
117 

0,02 
0.16 
0.11 
0.14 

1.03 
0.41 
0.39 
0 88 
1.18 
029 
0.52 

93 19 
85.61 
22.81 
57.79 
48,68 
79 09 
36.41 
91.37 
64,46 
70.64 
70,90 
85,37 
68.35 
35.54 
46,67 
74.05 
-9.89 
80.00 
75.27 

125.93 
73.49 
65.79 
64,25 
79.55 
-9 .53 
53,55 
67,59 
89.35 
60 88 
98.01 
27.13 
61.16 
14,10 
31,23 
12.44 
25.05 
7653 
96 99 
69,58 
52.54 

139,80 

63,90 
5899 
40.96 
38.47 
6342 
96,64 
39,61 
74.66 
33,68 
84,77 
11,58 
30.65 
32,47 
35,58 
62.56 
18,67 
40,02 
66 02 
54,84 
53,15 

120.98 
120.10 
116,49 
12058 
130.82 
114.75 
74.80 
90.38 

50, to 
48,72 
79.21 
67,39 

75.25 

30.87 
28.48 
39.46 
42.37 
39.13 
21-24 
30.66 
32.45 
39.75 
19.25 
41.19 
43,49 
38,31 
32.13 
37.19 
43 02 
35.92 
37.85 
28.67 
21.10 
16.65 

0.00 
7.02 

45-23 
29,99 
10-49 
20,78 
37,31 
40.03 
86,19 
68 43 

9.86 
36.91 
36.80 
36,53 
56,30 
47,74 
32,69 

0,00 
31,00 
51,73 

39,69 
33.68 
25.31 
29,14 
22,31 
11,13 
40.09 
32,01 
53,62 
61 42 
37 22 
36,41 
41,59 
42-88 
16,15 
39,37 
34,74 
41,56 
26,18 
25.98 

OOO 
19.65 
8,52 
7.90 

39.49 
13.73 
30.79 

0.00 
42.78 
6278 
33.47 
20.05 
25.84 

20.93 

32.17 
16.70 

-61,88 
2-44 

- 1 7 71 
-9.11 

-54.91 
3308 

8.28 
-25,17 

20.33 
44.67 
11.58 

-53 ,47 
- 2 4 . 5 9 

27.90 
- 135.23 

27.75 
2.70 

45.93 
- 2 7 23 

-46 ,66 
39.16 

- 148,28 
-60,86 
-25.99 

39,81 
3.25 

90.69 
-8.62 

- 52.08 
-83,47 
-51,86 
-87.52 
- 2 6 20 

36.45 
41.02 

-27 .05 
123.24 

7.30 
- 11.45 
-57.68 
- 5 4 40 
-28.59 
- 13,96 
-31.05 

6.85 
- 16.07 

64.71 
- 6 7 , 7 3 
- 53.66 
-40.57 
-32.85 
-42,71 
-69.72 
-40,50 

13,68 
-33,36 
-36,45 

35 28 
-2,55 
-2,83 
95.70 
10.78 
6.55 

- 9 6 53 
18.16 

- 28.35 
-11.84 
- 14.97 

61,02 
68.90 

55.35 
48,68 
79.09 
36.41 
58.30 
56,20 
70.64 
50.57 
40.69 
56.77 
35.54 
46,67 
46.15 

52.25 
7258 

64.25 
40.40 

53.55 
67 59 
49.54 
57,63 

61,16 
14,10 
31.23 
12,44 
25.05 
36.06 
55.97 

52.54 
16.56 

56.61 
58.99 
40.96 
38.47 
63.42 
96 64 
39.61 
65 61 
33,68 
20.06 

30.65 
32.47 
35.58 
62 56 

40.02 
52,34 
54.84 

84.82 
118,49 
120.58 
35.12 

103.97 
68.25 

31.93 
48,72 
79,21 
67,39 

95.04 
85 61 

221,76 
159.85 
14885 
95.24 

182,25 
102.46 
110.59 
70.64 

105 48 
95.29 
90 04 

122.35 
166.08 
99.87 

169.12 
85.13 
7527 

125,93 
73.49 

121,07 
125.22 
64.68 

105.88 
53 55 
67.59 

125.42 
106.3 1 
146.92 
159,87 
61.16 

162.56 
155.98 
155.43 
173.33 
1199 1 
124.94 
9280 

169.93 
139.80 

158.35 
156.33 
162.57 
149.75 
63.42 

16109 
96.86 

14359 
162,09 
1157 1 
115.96 
1 16,22 
162.17 
165.22 
62.56 

12583 
134.8 1 
119.13 
150.3 5 
151.90 

120.10 
118.49 
120.58 
130.82 
114.75 
171.81 
126.34 

117.3 1 
145.33 
102 28 
108.8 5 

45.00 
51,04 
26 81 
37.94 
39.90 
56,58 
36,24 
52.02 
43.85 
49.29 
3628 
37.94 
45,00 
4556 
33.34 
40.22 
41.47 
42.36 
55.93 

56.36 
120.69 
122.82 
42.08 
42.38 
59.53 
56 58 
35 53 
57.01 
45 84 
3021 
43,85 
46,11 
50,80 
44,71 
48.52 
64 92 
41.77 

107.5 1 
40.22 

107.00 

64.56 
59.73 
57.01 
32.96 
54.13 
65.47 
4238 
63,07 
41.16 
61.13 
31.81 
41.16 
39,90 
42,38 
55.70 
78 01 
58,50 
67,06 
76.73 

115.96 
117.90 
108.86 
118,19 
109,69 
120.39 
116.72 
83 13 
87 85 
47 89 
52.49 
66.69 
85 88 
51.29 

52,45 
57.88 
35.95 
46,08 
47.85 
62.84 
44.53 
58,76 
51.42 
56,31 
46,38 
46.08 
52.45 
52.95 
41 90 
48,14 
49,27 
50,09 
62.25 

62.65 
116.74 
120.56 
49,62 
50.09 
65,47 
62,84 
43.89 
6323 
53.20 
39.06 
51.42 
53.45 
57.66 
52.19 
55.62 
70,27 
49,54 

107,47 
48,14 

107,03 

69 94 
65,65 
63,23 
41,56 
60,65 
70.75 
50.09 
68 62 
48 99 
66.90 
40.51 
48.99 
47 65 
50.09 
62.06 
81 83 
64 55 
72.16 
60.70 

114.73 
116,37 
108.63 
116.62 
109 34 
116.49 
115.36 
86.31 
90.44 
55.05 
59,18 
7201 
88,72 
58.10 

2427 

19.56 

16.76 

92.33 
94.66 

27.31 
24.27 

32.91 

78.02 

77.47 

32.53 
27.52 
24.71 

21.74 
33.47 

30.98 

28 97 

23.36 
46.59 
26.24 
35.13 
45.24 
87.19 
89 29 
79 48 
89,60 
80 36 
92.00 
88.01 
51.98 

20.05 
34 95 
54 89 
18 82 

57.02 

56.52 

27.03 
65.36 
67.29 
58,35 
67,58 
59.17 
69.76 
66.12 
33.21 



TEMPERATURES BASED ON SELECTED GEOTHERMOMETERS 

Site name 

MGEOT226 KOPP. ARVID " 25 MI S CAMPAOUA MT 
MQEOT221 KEMP " 5 MI SECAMPAQUA MT 
MGEOT286 JACKOLA AP.100 FT E. OFCAMP AQUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST WELL 
MGEOTZSZ MBMGGEO. TEST WELL #1 " CAMPAQUA AREA 
MGEOT202 OLSEN, EDWIN ' 6,4 MI NE WINIFRED MT 
MQEOT251 SMB_SER, JAMES A "POWER MT 
MGEOT225 KEMP * 0,3 MI E CAMPAQUA MT 
MGEOT227 KEMP " 25 MI N CAMPAQUA MT 
MGEOT224 KEMP IRR WELL (RUNAWAY) " 5 MI N CAMPAQUA 
MGE0T173 KEMP, ANNA • HOT SPRINGS. MT * 
MGEOTOSI KEMP. ANNA* 5 Ml N HOT SPRINGS. MT 
MQE0T174 HUGHES. RAY * HOT SPRINGS, MT 
MGEOTZIS BAXTER, C * 1.5 Ml N CAMPAQUA MT 
MGEOT175 BAXTER, CHARLES "HOT SPRINGS, MT 
MGE0T223 LUCKY HOWSER RANCH " 3 MI SE LONEPINE MT 
MGE0T14S MATOVICHJOHN " 23 MI SW SUN PRAIRIE MT 
MGE0T222 GAIL PATTON RANCH " 1 Ml SW LONEPINE MT 
MGE0T075 LON EPINE OBSERVATION WELL 
MGEOT110 STREIT. GEORGE" 4MI E - I M I SFT BENTON MT 
MQEOT243 WHITMAYER ASSOC • 4 5MI SE SUN PRAIRIE SCH 
MQEOTIOS CLAHK, BRAD • 25 Ml EFT BENTON MT 
MGEOTI 14 LANDUSKYPLUNGESPRINGS 
MGEOT072 LANDUSKY, 1*8,5 Ml S HAYS, MONTANA 
MGEOT046 BLACKCOULEE " EOF TEST AREA 
MQEOT313 ALZHEIMER, PAUL " S W OF BRADY, MT 
MGE0T312 REVERE, LEE 
MGEOT049 LITTLE WARM SPR1NGS"9 Ml SE LODGE POLE 
MGEOT324 LOOGEPOLE WARM SPRINGS 
MGEOT048 BIG WARM SPRINGS"6 4 MINE ZORTMAN MT 
MGEOTOSI BIG WARM SPR1NGS"6 4 Ml NE ZORTMAN MT 
MGEOT052 KIRKALDIE, BRUCE*7 Ml SW LODQEPOLE MT 
MGEOT037 LARGE CAPACITY WELL"4 Ml SW WOLF POINT, MT 
MGEOT024 CITY OF WOLF POINT " WELL IN WOLF POINT 
MGEOTOZS SHERMAN HOTEL OF WOLF POINT 
MGEOT038 USGS TEST WELL * 1 MILE SOUTH POPLAR, MT 
MGEOT025 FOSS ELMER "5,8 Ml SEBROCTON 
MQEOT317 LANDTECHWATEH DISPOSAL SERVICE 
MGEOTS 15 THORNESS, RICK " 4 MILES NW OF BAINVILLE 
MQEOTIOO CLAWITER. MILT " 4MI N-4MI E BIG SANDY MT. 
MQEOTSOS SIMS SPRING 
MGEOT140 TEXACO INC " 1.7 Ml NWCENTRAL SCHOOL 
MGEOT252 MATOVAICH. MARTIN"17 MI E MALTA NEAR SACO 
MGEOTI 11 SLEEPING BUF REC AREA • 4MI NNW ASHFIELD 
MGEOT145 SHIHLE, WALTER " 3 Ml S FRESNO DAM. 
MGEOT106 PIMLEY, DON " 4 MI NW JOPLIN MT. 
MQEOTIOS CADY, ELWIN " 7.5 MI NW JOPLIN MT. 
MGEOT309 FRANCIS.CLARA 
MGEOTIOT WELSH, ORVILLE* 13 M I N - 3 M I E HINGHAM MT. 
MGEOTSIO EDWARDS, MARVIN / MIKE DUSTERHOFF 
MGEOT039 BIG WEST OILCO ' 2 M I N E MTN VIEW SCHOOL 
MGEOT104 HYGH, KEN " 22 Ml N - 5 MIWJOPUN MT, 
MGEOT142 BRADBURY, ALFRED " 11 Ml E WILD HORSE MT 
MGEOTI44 NAGEHUS, ORVILLE " 3 Ml N SIMPSON MT . 

MgCORRECTION 
Surlace Na - K -Ca N a - K - C a Log(sqrtCa/Na) Temperature R Delta T N a - K - C a N a - K - C a Quartz Quartz Chalcedony a -Cr is toba l i te B - Cristobalite Amorphous Pubiished 
Temp (B = 4/3) (B= 1/3) Corrected Coefl irsent (MgCorr . ) Corrected Uncorrected (no steam) (steam loss) Silica Estimates 
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97,10 
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116,70 
74,99 

120,37 
121 58 
99.61 
92.46 
84.39 

107.11 
97 92 
90.72 
83.08 
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ABSTRACT 

Montana's Geothermal Resources 

The Montana Bureau of Mines and Geology has updated its inventory of low-

and moderate temperature resources for the state and has assisted the Oregon 

Institute of Technology - GeoHeat Center and the University of Utah Research 

Institute in prioritizing and collocating important geothermal resource areas. 

The database compiled for this assessment contains information on location, 

f low, water chemistry, and estimated reservoir temperatures for 267 geothermal 

wells and springs in Montana. For this assessment, the minimum temperature for 

low-temperature resource is defined as 10° C above the mean annual air 

temperature at the surface. The maximum temperature for a moderate-temperature 

resource is defined as greater than 50° C. Approximately 12% of the wells and 

springs in the database have temperatures above 50° C, 17% are between 30° and 

50°C, 2 9 % are between 20° and 30°C, and 4 2 % are between 10° and 20° C. 

Low- and moderate-temperature wells and springs can be found in nearly all areas 

of Montana, but most are in the western third of the state. Information sources for 

the current database include the MBMG Ground Water Information Center, the 

USGS statewide database, the USGS GEOTHERM database, and new information 

collected as part of this program. 

Five areas of Montana were identified for consideration in future 

investigations of geothermal development. The areas identified are those near 

Bozeman, Ennis, Butte, Boulder, and Camas Prairie. These areas were chosen 

based on the potential of the resource and its proximity to population centers. 
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1.0 INTRODUCTION 

Previous Geothermal Assessments 

Two state-wide geothermal assessments have been conducted in the past. 

Allen (1980) collocated geothermal resources and cities for eight western states 

including Montana. Allen's study focused on resource temperatures greater than 

50°C and did not include low-temperature resources. Sonderegger and others 

(1981) produced a 1:1,000,000-scale map and associated table of geothermal 

resource areas in Montana based on a compilation of various published reports and 

theses. Although the compilation included temperatures below 50°C, these data 

were not stored in a digital format because electronic databases were not available 

then for retrieval or storage. These reports, however, provided a good basis for 

updating information which has now been stored in a digital format. 

Overview of Program 

The Montana Bureau of Mines and Geology (MBMG) entered into a 

cooperative agreement with the Oregon Institute of Technology GeoHeat Center 

(OIT-GHC) and the University of Utah Research Institute (UURI) to conduct several 

tasks related to Montana's geothermal resources. These tasks included: 

• preparation of a comprehensive digital geothermal-resources database 

containing temperature, location (latitude/longitude, 

Township/Range/Section/tract, and county) and chemistry (pH, TDS, and 

selected chemistry). The minimum temperature for a low-temperature 

resource was defined to be 10°C above the mean annual air temperature at 

the surface. 

• preparation of a 1:1,000,000-scale map of occurrences within Montana. 

The map was compiled in a digital format. 



• collecting samples from areas lacking information; analyses of the samples 

were conducted by UURI Earth Science Laboratory. 

• a final summary report describing all tasks and their results. 

• assisting OIT-GHC and UURI to prioritize low- and moderate-temperature 

resource areas. 

Funding for this program was provided by the Department of Energy through 

a task agreement with OIT GHC and UURI. The tasks performed under this 

agreement may be considered Phase I of the Low-Temperature Geothermal 

Resources and Technology Transfer Program. Phase II, if funded, will include a 

detailed study of priority sites. 



2.0 DATA SOURCES 

References Used and Selection Criteria 

Ground Water Information Center 

The criteria for selecting sites that were to be included in the database 

depended on the source of the data. For the initial search of the Montana Bureau 

of Mines Ground Water Information Center (GWIC) database, a minimum 

temperature of 13° Celsius was used (10° degrees above the lowest mean annual 

temperature officially reported anywhere in Montana) to ensure that all low-

temperature sites were included. This query produced approximately 600 records. 

Each record included any information that was available on location , site name, 

well depth, f low, temperature, and chemistry. These records were then transferred 

to a PARADOX database where more restrictive queries could be made that would 

eliminate records while allowing for a review of the eliminated records. For 

example, after sorting and separating the data into five geographic areas for which 

the mean annual air temperature was better defined and running a query based on 

that temperature, approximately 250 sites were eliminated, leaving approximately 

350 sites to be considered further. Each of the remaining 350 sites was assigned 

a 3-digit identification number with a prefix of MGEOT. The rejected records were 

reviewed for other geothermal indicators such as high chloride, silica, and/or 

arsenic concentrations and close proximity to known geothermal areas. 

GEOTHERM 

A digital version of the GEOTHERM database was obtained from the 

Department of Energy Geothermal Division. These data had been compiled in an 

earlier, region-wide inventory (Reed and others, 1983). Although no new records 

were added to the MGEOT database, the GEOTHERM records were compared to 

those in the MGEOT database for accuracy and completeness. Since there were 

few changes, it was not necessary to merge the databases; any necessary changes 

to the MGEOT database were made manually. 



Published Data 

The tables of geothermal wells and springs produced by Mariner and others 

(1976), Leonard and others (1978), and Sonderegger and others (1981), were also 

used to ensure the completeness and accuracy of the MGEOT database. Any 

additional sites'or information from these reports were entered manually into the 

database. The same approach was taken with other published sources. 

Twelve Master's theses were reviewed for additional information on 

geothermal resource areas. Many of the investigations focused on the geologic or 

geophysical aspects of a known geothermal area. Little chemistry data was 

gleaned from these reports; however, temperature and location of many sites were 

verified as a result of the review. 

Error and Duplicate Records 

The most common error encountered was high temperatures reported for 

wells and springs in areas where geothermal sources are known not to exist. The 

most probable cause for the high temperature is "warm-day" sampling or improper 

purging of shallow wells. These sites were eliminated based on the personal 

knowledge of the investigators or on data collected at that same site at another 

t ime. Another common error was in the units used for concentration data. Trace-

metals such as boron, arsenic, and lithium were often in error as a result of 

converting between parts-per-billion (fjg/L) and parts-per-million (mg/L). The 

original publication was used, if possible, to correct these. In other cases, a 

calculation of ionic balance was used to determine if a problem existed. 

With some exceptions, duplicate records in the form of data for two or more 

samples from the same site were eliminated and the most recent, most complete 

data were used. The exceptions were the site that had been re-sampled as part of 

this inventory (Symes Hotel, MGEOT352) and sites where samples had been 

collected several years apart. The intent was to provide information on changes in 

temperature and chemistry over time. The other exception were those sites where 



information was limited with respect to chemistry. In these cases, two data sets 

provided more useful information on the site. There is a total of 24 duplicate sites. 

Reference/Bibliography 

A reference is given for each record in the database. The reports published 

by Mariner and others (1976), Leonard and others (1978), and Sonderegger and 

others (1981) provided most of the information for previously identified geothermal 

areas. The GWIC database provided more recent data for previously identified 

sites. GWIC also provided information for areas near previously identified resource 

areas and for low-temperature sites in geothermal areas not previously identified. 

The references/bibliography listed in Section 8.0 also includes the theses and 

other publications that pertain to geothermal resource areas in Montana. As noted 

in Section 2.0, some of these references provided confirmation of location and 

temperature. Rautio and Sonderegger (1980) also provided a bibliography of 

geothermal resources in Montana. This is reproduced in this report as a useful 

supplement to the bibliography. 



3.0 DATA FORMAT 

Organization of Tables 

The data fields used in the database were recommended by program leaders 

at OIT-GHC and UURI, and agreed upon by state team members. The final version 

of the data was exported from the PARADOX database to a LOTUS-123 format. 

The spreadsheet enabled an evaluation of the distribution of sites, the calculation 

of reservoir temperature, and provided a means of graphical output. 

State Geothermal Resource Map 

The location (latitude/longitude), temperature, resource type (well or spring), 

and ID number of all sites in the database were imported from the spreadsheet to 

an ARC/INFO based Geographical Information System. The data were then plotted 

at 1:1,000,000 scale with county boundaries. Each data-point indicated the ID-

number, the temperature range (by color), and resource type (well or spring, by 

symbol) as well as location. This initial plot was used to verify the accuracy of the 

location, to give an indication of the density of sites in a given area, and to identify 

any sites that were plotted in areas where geothermal resources are known not to 

exist. The final map uses the same format and presents each of the individual sites 

listed in the database. A listing of selected fields for all sites is presented in 

Appendix I. The large number of sites in the Camas-Lonepine area made it 

impractical to plot the ID number for each site; these are repeated in a separate 

table in Appendix I. 

Procedures for using the data 

The database listing in Appendix I is sorted by location (ascending latitude). 

This format is also used in the listing of maximum temperatures based on selected 

geothermometers in Appendix II. The information for each site is listed with 

reference to the ID number on the 1:1,000,000-scale map. 

In the repetitive process of adding and deleting sites based on a multitude of 

criteria, it was found that maintaining the database in a PARADOX (or similar) 



format was best. This format enables searches using the an ID-number or location 

from the map or general information, such as site name, and is contained in a 

single database-table. This single table can be separated into several tables as the 

need arises. 
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4.0 FLUID CHEMISTRY 

Samples collected In this assessment 

Eight water samples were collected from five areas in Montana; seven of 

these sample sites had not been sampled previously or had only limited information 

prior to this investigation. The eighth site was selected to provide a comparison of 

data collected approximately 10 years apart. 

BOULDER 3 Springs 1 Well No previous chemistry 

GREEN SPRINGS 1 Spring No Previous Chemistry 

HOT SPRINGS 3 Wells 2 with no previous chemistry 

F i g u r e 1 Eight samples were collected from three areas of Montana. Seven of the sites had little 
or no chemistry data. 

Boulder Hot Springs, south of Boulder, MT 

The Boulder Hot Springs resort is approximately 3 miles south of the town of 

Boulder within the Boulder Hot Springs KGRA. Previous owners of the resort 

would not grant access for sample collection during previous investigations. The 



current owners, however, kindly allowed access, and each of the three springs 

near the resort were sampled (MGE0T349, MGEOT350, and MGE0T351). A 

fourth sample (MGEOT356) was collected from a well that had been intended as a 

drinking-water supply for the hotel, but produced "hot water" according to the 

owner. 

Symes Hotel, Hot Springs, MT 

The Symes Hotel uses a well for domestic water use. This well had been 

sampled in previous investigations, the sample date being 1980. The area has 

since undergone a moderate amount of development, and several additional wells 

have been completed in the area. Thus, this site (MGEOT352) was chosen to 

provide a comparison. 

Koepling Well (MGEOT355) and Ostranger Well (MGEOT 354) , north of Hot 

Springs, MT 

These wells are in the Little Bitteroot Valley 3 to 5 miles north of the town of 

Hot Springs. Although previously identified to be within a geothermal resource 

area, these wells had not been sampled in previous investigations. 

Green Springs Area (MGEOT353), southwest of Camas Prairie, MT 

Local residents identified 3 to 4 "hot" springs in the area south of the town 

of Camas Prairie. Nearby, Green Springs had been identified by Sonderegger and 

others (1981) as a geothermal area, but only limited data were available. 

Sample collection/analytical methods 

Water samples were collected from wells and springs in accordance with the 

Standard Operating Procedures provided by UURI (Kroneman, 1992). Each sample 

consisted of a 60-ml bottle filtered and preserved with 2 0 % HNO3, and 250-ml 

bottle filtered and preserved with 1 % HCL, and a 500-ml bottle filtered with no 
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preservative. Upon collection of each sample, specific conductance, pH, water 

temperature and air temperature were obtained at the sample source. Spring 

samples were collected as close as possible to the source. Wells were sampled 

after pumping or bailing a minimum of three casing volumes and after field-

parameters (pH, SC, Eh, and temperature) had stabilized to a range of less than 

10%. 

Samples were shipped within 48-hours of collection, via overnight delivery, 

to the UURI Analytical Laboratory in Salt Lake City, Utah. The samples were 

analyzed for major cations, major anions, and selected trace-metals. 

Reservoir Temperatures 

Several methods to estimate the reservoir temperature have been proposed; 

the most widely used are those using dissolved concentrations of silica (as SiOs), 

Na-K-Ca, Na-K-Ca with a correction for Mg, and Na-K and are summarized by 

Fournier (1981). These methods represent empirical, equilibrium equations for 

which the water temperature at the reservoir is calculated. As noted by the 

authors of the methods, these calculations should be interpreted in consideration of 

the geologic and hydrogeologic setting. 

Analytical Results 

The analytical results for selected analytes are presented in Table 1. These 

sites are also included in the listing in Appendix I, in the listing of temperatures 

from geothermometers in Appendix II, and in the MGEOT database. 



TABLE 1 
ANALYTICAL RESULTS 

1993 SAMPLING 

11 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

Temp 
(°C) 

54.0 

64.5 

74.0 

34.5 

33.3 

26.5 

17.2 

23.7 

Flow 
(L/m) 

3 4 0 * 

7 5 . 7 * 

7 5 * * 

2 0 0 0 * * 

TDS 
(mg/L) 

419.5 

401 .4 

421.1 

373.1 

297.2 

275.0 

290.9 

208.4 

pH 

8.89 

8.80 

8.89 

8.46 

9.66 

8.23 

8.05 

9.86 

Cl 
(mg/L) 

21.0 

22.0 

22.0 

16.0 

11.0 

10.0 

14.0 

12.0 

SO4 

(mg/L) 

76.0 

73.0 

80.0 

54.0 

30.0 

5.1 

3.8 

17.0 

* Flow measured with bucket/stopwatch * *F low estimated 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

F* 
(mg/L) 

11.8 

11.0 

11.1 

5.7 

5.6 

3.4 

5.4 

2.1 

Ca 
(mg/L) 

2.7 

3.2 

2.0 

4.09 

0.6 

4.5 

5.5 

0.8 

Mg 
(mg/L) 

0.4 

ND 

0.3 

ND 

0.7 

ND 

2.5 

1.2 

Na 
(mg/L 

122.0 

111.4 

118.2 

108.2 

89.4 

95.6 

109.3 

57.1 

K 
(mg/L) 

3.8 

6.1 

ND 

3.7 

2.2 

2.9 

ND 

2.1 

Fe * * 
(mg/L) 

ND 

0.31 

0.08 

0.09 

ND 

0.06 

0.39 

0.27 

The drinking water standard (primary) for fluoride is 4mg/L. 
* The drinking water standard (secondary) for iron is 0.3 mg/L; the aquatic life standard (acute) is 

Img/L . 
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TABLE 1 - Continued 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

MGEOT352 

MGEOT355 

MGEOT354 

MGEOT353 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

SYMES HOTEL 

WELL 138 

WELL 56 

GREEN SPRINGS 

SiOj 
(mg/L) 

93.2 

90.0 

98.5 

86.55 

73.08 

36.64 

12.96 

55.8 

As 
(mg/L) 

0.7* 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B 
(mg/L) 

0.6 

0.5 

0.5 

0.49 

0.2 

0.4 

0.3 

0.1 

Li 
(mg/L) 

0.23 

0.22 

0.23 

0.21 

0.04 

0.04 

ND 

ND 

* Because of the high As concentration, this spring was re-sampled and analyzed by MBMG. The 
second analysis indicated a concentration of 0.02ug/L As. 
ND = Not Detected 

Boulder Hot Springs 

The Boulder Hot Springs area lies approximately 3 miles south of the town of 

Boulder near the Interstate 15 highway. The area lies within the Boulder Batholith 

about 4 miles from its eastern edge. Until this investigation, only limited chemistry 

data and field parameters were publicly available for this area (Robertson and 

others, 1976, published limited chemistry and a reservoir temperature, but the 

location of the sample was not made clear). Other hot-springs and warm-water 

wells are known to exist in the area around Boulder; however, access was not 

gained either because the owner denied access or could not be contacted. 

The samples were collected from three springs that have been developed to 

supply the Boulder Hot Springs resort. At present, the primary use of the hot 

water is a naturally heated swimming pool. As renovation of the hotel continues, 

the water may also be used for space heating as was the case in the past. 

Samples were collected at the supply pipe at each spring-box. Water-f low, which 

was difficult to measure because of the structures, was measured at two of the 
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springs using a bucket and stopwatch; the f low of the middle springs could only be 

estimated. The combined f low of all three springs is on the order of 490 L/min. 

The field-temperatures of the springs vary by 20°C; the upper spring had the 

lowest temperature (54°C) and the middle spring, which was not being used, had 

the highest temperature (74°C). The variance in temperature suggests that the 

water supplying the springs is undergoing mixing. Conversely, the chemistry of the 

waters from each of the three springs is similar (all are strongly a sodium-

potassium type water) and the estimated reservoir temperature for each of the 

springs tend to agree regardless of the geothermometer used (Table 2). Thus, the 

variance in temperature may result from the way the spring was developed and fed 

to the spring boxes. 

TABLE 2 
Selected Geothermometer Temperatures* 

Boulder Hot Springs 

ID 

MGEOT349 

MGEOT351 

MGEOT350 

MGEOT356 

Site Name 

BOULDER (UPPER) 

BOULDER (LOWER) 

BOULDER (MIDDLE) 

BOULDER (WELL) 

Na-K-Ca 
(corrected) 

110°C 

120°C 

Na-K-Ca 
(uncorr.) 

134°C 

158°C 

141°C 

134°C 

Qtz 
(no steam) 

133°C 

131°C 

136°C 

129°C 

Qtz 
(steam) 

129°C 

128°C 

132°C 

126°C 

*Geothermometer temperatures for all sites are presented in Appendix II. 

The well , wi th a depth of 37.5 meters and a static-water-level of 0.85 

meters, is downhil l from the resort and the springs. The chemistry of its water 

(Table 1) is similar to that of the springs; and the geothermometer temperatures 

(Table 2) are in good agreement with those calculated for the springs. The water 

temperature (34.5°C) was 20°C lower than the spring with the lowest temperature. 

A small pond near the well had a temperature of 21 °C. 
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Hot Springs Area 

Three water samples were collected from the Hot Springs area: two from 

wells north of Hot Springs and one from a well in Hot Springs. As noted 

previously, temperature and chemistry data were not available for three of these 

sites, and the fourth, the Symes Hotel, had a sample collected in 1972 . 

The Koepling well and the Ostranger well are completed in the Lonepine 

aquifer approximately 1.5 miles apart and approximately 5 miles northeast of Hot 

Springs. The Symes Hotel is located in Hot Springs. 

Water temperature and the concentration of several of the dissolved 

constituents varies between the three wells (Table 1). The geothermometer 

temperatures (Table 3) also indicate a range of temperatures wider than would be 

expected for a system with little or no mixing. Donovan (1985) suggested that the 

chemistry (and geothermometers) reflected the relative position of the well in a 

deep-circulating f low system. 

TABLE 3 
Selected Geothermometer Temperatures* 

Hot Springs Area 

ID 

MGEOT352 

MGEOT355 

MGEOT354 

Site Name 

SYMES HOTEL 

KOEPLING 
(WELL 138) 

OSTRANGER 
(WELL 56) 

Na-K-Ca 
(corrected) 

35°C 

Na-K-Ca 
(uncorr.) 

131°C 

126°C 

Qtz 
(no steam) 

120°C 

48°C 

88°C 

Qtz 
(steam) 

118°C 

55°C 

90°C 

*Geothermometer temperatures for all sites are presented in Appendix II. 

A time-comparison of geothermometer temperatures for the Symes Hotel 

well (Table 3) suggests a 3 to 5°C drop in temperature, perhaps the result of 

continued development of ground-water resources in the area. None of this 
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development, however, has been of the geothermal resources. This area could 

easily provide for applications of heat-transfer technology. 

Green Springs 

Green Springs is approximately 12 miles south of Hot Springs and 

approximately 2.5 miles southwest of Camas Prairie. Green Springs consists of 3 

to 4 thermal springs feeding a wetlands/pond area. Elsewhere in the area, several 

small springs have been described by local citizens. A sample was collected from 

the largest of the springs at its source (Table 1). Although the site was 

documented by Sonderegger and others (1981), only a few chemical parameters 

were measured. The new data enabled a calculation of geothermometer 

temperatures (Table 4). 

TABLE 4 
Selected Geothermometer Temperatures' 

Green Springs Area 

ID 

MGEOT353 

Site Name 

GREEN SPRINGS 

Na-K-Ca 
(corrected) 

Na-K-Ca 
(uncorr.) 

140°C 

Qtz 
(no steam) 

107°C 

Qtz 
(steam) 

107°C 

*Geothermometer temperatures for all sites are presented in Appendix II. 

The differences between geothermometer temperatures suggests that mixing may 

be occurring and the difference in surface temperature and the geothermometer 

temperatures suggests either a high heat transfer or a slow circulation rate for this 

area. 
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Observations From Other Database Entries 

Incorporating low-temperature sites in the inventory produced a new 

perspective of geothermal resources in the state. Areas such as Butte became 

more important with respect to potential development. The same may be true for 

the area near the city of Great Falls in Cascade County where wells 1 28- to 366-

meters deep in the Madison Group produce water that ranges from 15 to 19°C; the 

water is used for irrigation and public water supply. Wells 274- to 396-meters 

deep in southern Treasure County and northern Big Horn County produce water 

whose temperatures range from 16.5°C to nearly 20°C. 

The lower temperatures used in the selection criteria also had the effect of 

enlarging some o f t h e areas identified by Sonderegger and others (1981). An 

example of this is in southern Broadwater County and northwestern Gallatin 

County where wells and springs had been identified in previous investigations. 

Updating the database provided additional information that may indicate a larger 

area for potential development. 
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5.0 DISCUSSION 

Resource Potential 

There are 291 records in the current database; these represent 267 

individual sites (wells and springs). Approximately 7 1 % of these sites exhibit 

water temperatures between 10 and 30° Celsius (Figure 2). 

DISTRIBUTION OF SITES 
STATEWIDE 

(42%) 10 to 20 ° C 

(29%) 20 to 30 
(12%)>50° C 

( l l%)40 to50°C 
(6%) 30 to 40 ° C 

F i g u r e 2 About 7 7 % of the geothermal sites in Montana have water 
temperatures less than 40° Celsius; 12% of the sites have temperatures greater 
than 50° Celsius. 
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Collocation of Resources and Users 

Montana's population centers are generally small ( < 50,000 people) and 

DISTRIBUTION OF SITES 
WEST OF 111 DEGREES LONGITUDE 

40 h 

10 to 20 2010 30 30 to 40 

Temperature Range (cJegrees Celsius) 
Number of Sites = 153 

Figure 3 The western third of the state has 153 sites. About a third of 
those (approximately 100)have temperatures greater than 30°C. 

widely distributed. The western third of the state has more of the larger population 

centers and a slightly higher overall population than the eastern two-thirds. 

The distribution of geothermal resources mimics, but does not correlate, to 

that of the population; 1 52 of the 267 sites occur in the mountainous area of the 

western third (generally west of 111° longitude) whereas 11 5 sites are in the plains 

area of the eastern two-thirds of the state. Similarly, the number of warm and hot 

springs is much higher in the west. 



19 

A comparison of the distribution within the western (Figure 3) and eastern 

(Figure 4) parts of the state shows that the western third has a larger number of 

sites wi th temperatures greater than 30°C. 

Collocation of population centers, albeit small, and geothermal resources are 

most likely to occur in the western third of the state. It should be noted, however, 

that deep wells into the Madison Formation in the eastern part of Montana have 

the potential to produce low- to moderate-temperature water as demonstrated in 

Treasure County and northern Big Horn County. 

DISTRIBUTION OF SITES 
EAST OF 111 DEGREES LONGITUDE 

CO 

'o 
a 

10 to 20 2010 30 30 to 40 

Temperature Range (degrees Celsius) 
Number of Sites = 115 

Figure 4 Most of the sites in the eastern third of the state, 
have temperatures greater than 3 0°C. 

About 20 sites 
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6.0 SUMMARY 

Each of the tasks outlined in the agreement between the Montana Bureau of 

Mines and Geology and the Oregon Institute of Technology / University of Utah 

Research Institute have been completed. The database described here represents 

the most current information on geothermal resources in the state of Montana. 

The database also contains the information collected from eight sites that lacked 

information prior to this inventory. A 1:1,000,000 scale map, which accompanies 

this report, shows the location, temperature group, distribution, and type of 

geothermal resources in the state. 

The distribution of geothermal resources and population in Montana suggests 

a good potential for development of these resources. Although Montana has only a 

few large population centers, smaller cities and towns near the resources could 

benefit from development. Although the low temperature of the resources (most 

are less than 50°C) restricts the type of development, small-scale direct-heat or 

heat-pump applications, aquaculture, and other development may be economical in 

some areas. 

Whereas the information presented in this report reflects the current 

knowledge and information on geothermal resources across the state, funding and 

time limitations would not permit an evaluation of each site. Individuals or groups 

with the intention of developing any of the sites or areas identified in this 

assessment should conduct a more thorough investigation and confirm the 

temperatures, chemistry, and f lows. 
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7.0 RECOMMENDATIONS 

Priority Areas for Phase II Studies 

The dominant consideration in selecting areas in Montana for future studies 

is the proximity of the resource area to transportation and population centers. 

Although there are several resource areas with a relatively high potential for 

development, limited past and/or current use and low population in the area likely 

prohibit development. The areas that have the highest potential and are nearest 

population centers (Figure 5) and transportation routes are as fol lows: 

Bozeman 

The Gallatin valley near Bozeman has experienced a steady population 

growth over the last decade. Data for the Bozeman Hot Springs just west of the 

city of Bozeman indicates a surface temperature of approximately 55°C and an 

estimated reservoir temperature of 80°C. The springs are currently used to heat a 

swimming pool at a commercial campground. Although little resource development 

has occurred in the area over the last ten years, the Gallatin valley was identified 

by Sonderegger and others (1981) as an area expected to contain geothermal 

resources suitable for development. Geophysical exploration and deep drilling 

would better define the source and extent of this resource area. 

Butte 

The Butte Mining District was extensively mined over a period of nearly 100 

years. At the cessation of underground mining in the early 1 980's, dewatering of 

the bedrock was discontinued and water-levels were allowed to rise. Soon after the 

mines were shut down, the area was listed in the National Priorities List and is 

designated as a Superfund site. The rising water, which has a low pH and a high 

dissolved-metals content, is of much to concern to local, state, and federal 

agencies, and it has been recognized that water-levels will need to be controlled by 

pumping to prevent discharge into the Clark Fork River drainage. 
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With respect to geothermal development, the Butte area offers several 

avenues for low-to-moderate temperature resources. The underground workings 

were notoriously hot areas to work in while operating and recent data collected 

from the mines show water temperatures ranging from 13° to 33°C. Monitoring 

wells completed in the bedrock aquifer at depths less than 183 meters indicate 

temperatures of 10 to 18°C, and water quality is quite good (for example, see 

MGE0T341 and MGE0T342). Diamond drill holes with depths up to 610 meters 

and open mine shafts may provide access to the deeper, warmer waters. An 

evaluation of depth, temperature, and potential applications of heat-pump 

technology is needed. 

Figure 5 Five areas have been selected as potential areas for additional 
studies relating to application of direct-use technology. 
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Ennis 

Several studies of the geothermal resources near Ennis have been conducted 

in the past; however, a deep drilling project is needed to fully understand the 

nature of this resource area. Recently, one of the areas in which wells were 

completed was offered for sale to the county government. Application of the 

information derived from previous studies to an investigation of potential direct-

heat applications may also be warranted. 

Boulder Hot Springs 

The Boulder Hot Springs is within a few miles of Interstate-highway 15 and 

the town of Boulder is only 1/2 mile from it. Larger cities, Butte to the south and 

Helena to the north, are within 30 miles. The surface temperatures at the three 

springs sampled range from 54 to 74°C, and f low is approximately 340 L/min. at 

the larger spring. The site is currently undergoing renovation. The likelihood of 

other geothermal resources in the area is high. An inventory of springs and wells 

throughout the valley and a deep drilling project is needed to better define this 

potential resource area. 

Camas Prairie 

There are several previously un-recorded springs in this area; one site was 

sampled recently (MGEOT353). Although the area is not near any of the larger 

population centers, there are some recreational facilities in the area. This particular 

area of Montana has been especially popular for cottage-industry development. A 

more complete well and spring inventory, coupled with a water-chemistry sampling 

program is needed to better define the occurrence and potential development in 

this area. 
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APPENDIX I 
DATABASE LISTING 

GEOTHERMAL RESOURCES OF MONTANA 

AND 

SEPARATE LIST OF 33 SITES 
IDENTIFIED ON MAP AS THE CAMAS-LONEPINE AREA 



MQEOT DATABASE 

ID Sitm n a m * 
MGEOratO TAHQHEE SULPHUR SPHINQ«6MI W W YEUOWSTONE 
MGEOT177 UPPER WESTSPHINQ-STAUOENMEYEHHANCH 
MGEOT 123 UPPERMOST SPRINQ-STAUDENMEVER RANCH 
MQE0T12« UPPER-EAST SPRINQ-STAUDENMEYER RANCH 
MGEOT12S LOWER WEST SPRINGS-STAUDENMEYER RANCH 
MaEOT127 LOWER EAST SPRINQ-STAUDENMEYER RANCH 
MQEOT124 UPPER WEST SPRINQ-STAUDENMEYER RANCH 
M a E 0 T I 2 l ANDERSONS PASTURE SPRINQ #1 
MGEOT 122 ANDERSONS PASTURE SPHINQ # 2 
MQEOTJ10 USFS- BAKERS HOLE* SMI N WEST YELLOWSTONE 
MQEOTIIJ SLOAN COW CAMP SPRINQ 
MQEOTI20 WESTFORKSWIMMINGHOLE 
MGEOTIig CURLEW CREEKWARM SPRINQ 
MQEOTI19 WALL CANYON WARM SPRINQ 
MQeOT28» WOLF CREEK HOT SPRING 
MGEOT12S LOWELL HILDRETH SPRING'IS MISWDILLON 
MQEOTOIS BEAR CREEK SPRINQS 
MGEOT132 VIQLANTEWARM SPRINQ 
MQEOTIM1 U DUKE HOT SPRINQS 
MGEOTOIZ BROWNS SPRINQS 
MGEOTOIO PULLER HOT SPHINQS 
MQEOTOIS TRUDAU SPRINQS 
MGEOT040 CHICO HOT SPRINGS 
MGEOT032 GROUNDWATER'4.7 Ml NEFT SMITH MT 
MQEOT074 BROWN CATTLE C O ' S.I Ml N. BIRNEY MT 
MGEOT278 JARDINE HOT SPRINQS 0.23 Ml E OF JACKSON 
MGEOT2M MBMQ GEOTH ERMAL TEST « THEXTON T X - 12 
MQEOTOZS JACKSON HOT SPRINGS 
MQEOT2S3 PRIVATE GEOTHERMALTEST'ENNIS HOT SPRINGS' 
MGEOT277 LAPHAM DOMESTC WELL I Ml NW JACKSON. MT. 
MQEOTt17 ENNIS HOT SPRINGS 
MGEOTOSO BROWN CATTLE CO • 9.5MI SW BRNEY DAY SCH. 
MQEOTOOl BEAVERHEAD ROCK SPRINGS 
MGEOTI33 APEX WARM SPRING 
MGEOT923 ELKHORN HOT SPRINGS 
MQEOT292 MARTIN, METH 
MGECrr32« NEW BILTMORE HOT SPRINGS 
MGEOTSOO NEWMAN. JOHN • JOUET, MT 
MQE0T2B0 ANDERSON SPRINQ 
MQEOTOOe ANDERSON'S SPRING 
MQEOT043 NORRIS HOT SPRINGS 
MGEOTOtS POTOSI HOT SPRINQS 
MGEOT1B7 QROSS. PETE * 4 Ml S PONY MT 
MQEOTSII MCFERRAN, EUGENE • BILUNQS, MT 
MGEOTI70 CARTER'S BRIDGE • 4 Ml SELIVINGSTON MT. 
MGEOTO 11 AVON WARM SPRINQ 
MQEOT2e4 BOZEMAN HOT SPRINGS • OWNER - CHARLES PAQE 
MGEOT260 BOZEMAN HOT SPRINQS • OWNER - CHARLES PAQE 
MQEOT2e5 BOZEMAN HOT SPRINGS ' OLD W E U 
MGeOT2«S BOZEMAN HOT SPRINQS • ORIGINAL SPRINQ 
MGEOTSSS BOZEMAN HOT SPRINQS 
MQEOT200 RANCA'MCLEOD 
MQEOT250 SCOTT FEED LOT 
MQEOT200 SCOTT FEED LOT 
MGEOT2S0 BLUEJOINTCREEKHOT SPRINO 
MQEOT002 BRIDGER CANYON WARM SPRINQ 
MQEOTS34 LOVEMELVINTHREEFORKS, MT 
MGEOTOSS GROUNDWATER '5.3 Ml W HARDIN MT 
MQEOTS32 SHPTON, HAROLD ' THREE FORKS MT 
MGEOT25S HERMAN, T.E. ' ROCKY RANCH 7.4 M W HARDIN 
MGE0TS44 QALLOQLY HOT SPRINQ 
MQEOT245 LOST TRAIL ' WARM AND HOT SPRINGS 
MQEOTOOS CAIN MIKE'0.0 Ml S VOLBERG 
MGEOTOIO HUNTERS HOT SPRINQS 
MQE0TS2S JORQENSON. JACK 'THREE FORKS MT 
MGE0TS4B RENOVA HOT SPRINQS 
MGEOTSSO WESTMORELAND • 0.1 M W SARPY SCHOOL 
MGEOTOOS USCOM RANCH ' 5.5 Ml NW OF N STACY SCHOOL 
MQEOTSSI TINOER. L MARIE ' THREE FOR KS MT 
MGEOTS27 WILCOX, RALPH'THREEFORKS MT 
MQEOTSSS RICHARDSON, DEIRDRE'THREEFORKS 
MGEOT347 MEDICINE HOT SPRINGS 
MQEOT002 WESTERN ENERQY'2 MIN COLSTRIP MT. 
MQEOT02O PIPESTONE HOT SPRINQS 
MGEOT002 FRED WETSTEON SPRINQ DEVELOP 
MGEOTSSO HART. FRANK'THREEFORKS, MT 
MQEOTOOS ANADARKO PROD'B Ml E F O S T B I M T 
MGEOTOSS UN-NAMED SPRINQ • 2» M NE OF FOSTER MT 
MGEOrtZB COWAN SPRING'SMI NWTHREE FORKS MT 

R> l«>nc« 
Sondaraggar M.al. l oa i 
MBMG-GWC 
Sondaraggwatal. 1961 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-QWC 
MBMQ-QWC 
MBMG-QWC 
Sondafaggar atal. ISOI 
Sondaraggar atal. tOBI 
Sondaraggar atal 1981 
MBMG-QWC 
Sondaraggar atal. 1981 
Laonardatal. 1S7B 
MBMG-QWC 
Sondaraggar atal. 1981 
Sondaraggar atal 1981 
Marinaratal. 1078 
Sondaraggar atal. 1981 
Laonard at.al. tS7e 
Sondaraggar atal. 1981 
Maitnaratal. 1970 
MBMQ-GWC 
MBMQ-QWC 
MBMG-QWC 
MBMQ-GWC 
Marinaratal. 1978 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
Sondaraggar at.al. 1S01 
Sondaraggar at.al. 1881 
Marinar atal. 1978 
MBMQ-GWC 
Marinaratal. 1978 
MBMQ-GWC 
MBMG-QWC 
Sondaraggar atal. i s e i 
Laonardatal. tS7e 
Marinar atal. 1978 
MBMG-QWC 
MBMG-QWC 
Sondaraggar atal. 1981 
Sondaraggar atal. 1981 
MBMQ-QWC 
MBMG-QWC 
MBMQ-GWC 
MBMG-GtmC 
Laonardatal. 1978 
MBMG-GWC 
Sondaraggar atal. 1981 
Sondaraggar atal. 1981 
Sondaraggar atal. 1981 
Sondaraggar atal. 1981 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-QWC 
Sondaraggar atal. tS81 
MBMG-QWC 
MBMG-GWC 
Marinar at.al. 1S78 
MBMG-QWC 
Laonardatal. 1978 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-QWC 
Marinaratal. 1970 
MBMQ-Qtmc 
Marinar at.al. 1978 
MBMQ-QWC 
MBMG-QWC 
MBMQ-owe 
MBMQ-GWC 

Typa 
SPRING 
SPRINQ 
SPRING 
SPRING 
SPRING 
SPRINQ 
SPRINQ 
SPRING 
SPRINQ 
WELL-FLOWING 
SPRING 
SPRINQ 
SPRING 
SPRINQ 
SPRING 
SPRINQ 
SPRING 
SPRINQ 
SPRING 
SPRING 
SPRINQ 
SPRING 
SPRINQ 
WELL 
W E U 
SPRINQ 
W E U 
SPRING 
W E U 
W E U 
SPRINQ 
W E U 
SPRING 
SPRINO 
SPRING 
SPRINO 
SPRING 
W E U 
SPRINQ 
SPRING 
SPRING 
SPRING 
SPRING 
W E U 
SPRINQ 
SPHINQ 
WELL 
W E U 
W E U 
SPRINO 
SPRING 
W E U 
W E U 
W E U 
SPRINO 
SPRINQ 
W E U 
W E U 
W E U 
WEU-FLOWING 
SPRING 
SPRINQ 
W E U 
SPRINQ 
WELL 
SPRINQ 
W E U 
W E U 
W E U 
W E U 
W E U 
SPRINQ 
W E U 
SPRINQ 
SPRING 
WELL 
W E U 
SPRING 

MBMQ-QWC SPRING 

nat analyta. A nagativa valua tor SWL (static 

Flow ( /n i ln )La8 tuda Loni^ tuda Tamp (dag c) 

ISO 
13080 
1890 0 

201.0 

38.0 
8330.0 

5000 
4100.0 

1090 
080.0 
500.0 

. 0.5 

28.8 
1000.0 

0 2 
380.0 

2840.0 
400.0 

15898 
280.0 

180.9 
280.0 
424.0 
1S7.0 
04.4 

01.0 
l l .S 

10000 

284.0 

45.0 
50.0 

849.0 
379.0 

2000.0 
4540 

2 2 
5000.0 

151.0 

0.1 

400.0 
188 

SOOO 

44.8775 
44.0968 
44.8088 
44 8988 
44.8968 
44.8088 
44.8966 
44.7025 
44.7030 
44.7080 
44.7688 
44.7663 
448730 
44 9763 
44 9838 
45.0275 
45.0353 
45.0S69 
45.09 SO 
45.1047 
43.17 17 
45.2350 
45 3370 
4S.3447 
45.3683 
45.3875 
45.3877 
45 3678 
45.3702 
453825 
45.3652 
45.3869 
45.3918 
45.4205 
45.4578 
45.4594 
45 4820 
45.4663 
45.5530 
45.5530 
45.5750 
45.5602 
45.6016 
45.8033 
45.8091 
45.8103 
456802 
458602 
456602 
45.6805 
45.6605 
45 8847 
45.66 19 
45.6838 
45.6963 
46.7073 
45.7269 
45.730S 
45.7350 
45.7360 
45.7495 
45.7497 
45.7533 
45.7572 
45.7736 
45.79 17 
45.8027 
45.6144 
45.82 19 
45.6269 
45.8300 
458458 
45.6663' 
458963 
45.9147 
45 9186 
45 948S 
45.9360 

1112180 
111.8760 
111.6760 
111.8780 
111.8780 
111.6780 
1116780 
111.8653 
111.6622 
i t toso t 
111.8467 
1116550 
111.5455 
1116506 
111.6155 
112.6452 
110.6653 
1119522 
t to 7737 
112.7306 
1121520 
112.1347 
110.6913 
107.8627 
106.5322 
1134033 
111.7247 
I IS 4030 
111.7252 
113.4222 
111.7786 
106.5330 
112.4512 
112.6911 
113.1087 
109.8758 
112.4750 
108.9600 
110.1422 
110.1422 
111.6633 
111.8987 
111.9002 
1064019 
110.5688 
112 5547 
111 1861 
111 1861 
111 1661 
111.1861 
111.1662 
110.1141 
108.1566 
106.1552 
114.3633 
110 97SS 
111.4997 
107.7311 
111.4625 
107.7347 
113.9395 
113 9394 
1057263 
110.2572 
111.4666 
112.1263 
107.0827 
105.9705 
111.4872 
111.4636 
111.4594 
114.0347 
106 8 194 
112 2426 
113.7608 
1114075 
107 4588 
107.0625 

45 9008 111.7227 

watar laval) Indlcatas haad abovA ^ o u 

16.0 
28.8 
26.0 
2 8 0 
31.0 
26.0 
29.0 
260 
23.5 
16.0 
29.5 
255 
230 
240 
60.0 
196 
24.0 
23.5 
6 5 0 
23.7 
444 
22.7 
42.0 
20.0 
155 
800 
87,0 
5 8 0 
87.0 
17.0 
610 
165 
27.0 
25.0 
46.5 
2 0 5 
5 3 0 
160 
250 
25.0 
50.0 
40.5 
37.5 
15.5 
2 8 0 
23.5 
5 9 0 
550 
540 
54.0 
5 4 6 
49.0 
43.0 
44.0 
29.4 
20.2 
15.9 
39.4 
169 
420 
46.9 
41.7 
16.0 
60.0 
16.0 
SO.O 
37.7 
15.5 
2 1 9 
165 
16.6 
45.0 
06 1 
570 
19.0 
15.0 
26.7 
29.0 

Statua/uaa 
STOCK 
STOCK 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
STOCK 
STOCK 
PUBUC SUPPLY 

OTHER 
UNUSED 
UNUSED 
STOCK 
DOMESTC 

UNUSED 

UNUSED 

OTHER 
STOCK 
DOMESTC 
RESEARCH 

INDUSTRIAUCOMM 
DOMESTC 
UNUSED 
STOCK 

IRRIQATION 

DOMESTC 

DOMESTC 
RECREATIONAL 

OTHER 
DOMESTC 
UNUSED 

RESEARCH 
RESEARCH 
RECREATIONAL 
RECREATIONAL 

UNUSED 
DOMESTC 
DOMESTC 

DOMESTC 
OTHER 
DOMESTC 
RECREATIONAL 

RECREATIONAL 
DOMESTC 

IRRIQATION 

INOUSTniAL 
STOCK 
DOMESTC 
DOMESTC 
DOMESTC 

UNUSED 

OTHER 
DOMESTC 
UNUSED 
STOCK 

2S.0 STOCK 

Satnpla 
SWL (M) Dapth (M) Oata CMohda man 

23 AUQ 1970 
02 OCT 1078 
03 OCT 1977 
04 OCT 1977 
03 OCT 1077 
04 OCT 1977 
03 OCT 1977 
03 OCT 1077 
03 OCT 1977 

5 6 18 75 22 AUQ 1079 
29 SEP 1977 
29 SEP 1977 
09 SEP 1977 
13 SEP 1977 
29 SEP 1978 
24 MAR 1978 

24 MAY 1978 

25 MAY 1978 

314.88 24 AUG 1960 
11 NOV 1975 
30 MAY 1961 

29139 SO JUN 1082 

371.88 08 JAN 1963 
30.46 31 MAY 1961 

18 AUG 1977 
OS 252 S8 01 MAR 1S74 

25 MAY 1S76 

22 SEP 1682 

70.3 225.55 07 AUQ 1S64 
08 OCT tS61 

25 JUN 1S7S 
S2.5 181.66 IS NOV 1984 

22 DEC 1S78 

164.39 16 DEC 1980 
140 21 17 DEC 1080 

6.9 16459 17 DEC 1980 
17 DEC 1980 

02 APR 1981 
25 NOV 1980 
25 NOV 1980 

18 59 11 MAY 1969 
1219.20 17 NOV 1980 

54.88 OS MAY 1989 
1203.96 25 NOV 1980 

OS AUQ 1964 
07 OCT 1980 

54.9 Ot JUL 1076 

16 76 20 MAY 1986 

- 0 5 24 AUG 1990 
121.9 228 80 21 JUL 1975 

32.92 03 MAY 1989 
22.25 19 MAY 1968 
17.88 10 MAY 1969 

170 7 2645.61 OS JUL 1S78 

06 MAY tS78 
12 16 78 04MAY1S6S 

78151 I 7 J U N t>74 
03 SEP 1S73 
26 AUQ 1S77 

170 
1600 

SS5 
9.80 
980 

goo 
17 00 
800 
275 

49 20 
1900 
16.15 

190 
45.00 

9100 
16.00 
10.00 
7.90 
455 
600 

116.00 
8 0 0 

111.00 
7.80 

900 

11.55 
200 
0.70 

46.00 
1520 
0.10 
1.00 

22.00 
8.00 
620 

30 80 

50 00 
50 30 
50 00 
49.70 
48.00 

2.00 
80 30 
72.00 

300 
1.00 

20.50 
400 

32 00 
4.30 
1.00 

5100 
1600 

34 00 
20.10 
13.15 
1680 

25 00 
700 

79 00 
20 00 

7S80 00 

Sidlat* lag/l Ruor ida 
1560 
1079 

116 0 
114 0 
114 0 

116 0 
8 8 
4.0 

118 

806 
430 

1910 

174.0 
1200.0 

3500 
1020 
410 

1250 
794 
455 

224.0 
450 

2030 
404 

710 

1350 
27.0 

2160 
1100 0 
28200 

1290 
1390 
130.0 
1400 
1680 
717 

1310 
ISSO 
1320 
ISOO 
1200 

1SS1 0 
119 0 
634 

5 0 
60.0 
18.4 

1980.0 
249 

2130 0 
120 

5 5 
110 

2000 
9960 

813 
404 

605 
SSO 

7369 
94 0 

SOO 

lag/l 
1 1 
16 

16 
1.6 
16 

18 
3.7 
3 1 
0 4 

144 
16.0 
0 7 

OS 
3 8 

2 2 
0 6 
0.9 
1.4 
2 0 
16 

100 
2.0 

lOS 
1.4 

2 3 

0 6 
2 6 
0 8 
S3 
0 2 
0 5 
0 4 
6.1 
6 2 
6 1 
5 8 

10 1 
102 
10 1 
SS 

120 
2 8 
7 1 
9 0 
SS 
0 5 
14 
4 0 
14 
3.1 
5 8 

4 0 
5 8 

3.0 
2 7 
t o 
2 2 

2 4 
140 
4 9 
5 3 

0 7 



MQEOT DATABASE 

ID Sita nama 
MQEOTRS WOLF CREEKHOT SPRINQ 
MGEOT343 WILUAMSBURQ SPRINQ 
MGEOTOSO OILWEUgENSLEEP FORMATION) 
MGE0T341 MONTANA RESOURCES MONITORING WELLC 
MGEOTS42 MONTANA RESOURCES MONITORING W E U D2 
MGEOTOSS HOWARD SPRINQ • 25 M SE OF BIGHORN MT 
MQEOT246 WENDT. FRED ' .75 Ml S GREGSON (FAIRMONT) 
MGE0T2ga MBMGRESEARCH W E U • FAIRMONT HOT SPRINGS 
MQEOTISS NELSON, HARVEY ' 5 Ml S BROADVIEW MT 
MGEOTOSI BRADBROOK • 10 M S BROADVIEW MT 
MGEOT279 FAIRMONT HOT SPRINGS. ANACONDA 
MGEOT247 SPANQLER. HAZEL ' 2 Ml E -NE GREGSON MT 
MaEOT2l4 HUNSAKER SPRING 
MGEOTISO MONT. HIGHWAY DEPT ' .75 Ml SEWACO MT. 
MGeOT213 PLUNKETLAKEWARM SPRINGS 
MGEOT237 SPRINQS FROM JOINTS IN MISS CYN'SW PLUNKET 
MGEOTISI MONTANA DEPT HIGHWAYS ' 2.5 Ml NE WACO MT 
MQEOT216 HUNSAKER, MAURICE 
MGEOTISS ANACONDA RED TRAVETINE MOUND-GEYSER 
MQE0T325 SLEEPING CHILD HOT SPHINQS 
MQEOT238 BRUCE N ' IRRIGATION W E U WITH BOOSTER 
MQEOT204 TOSTON WARM SPRINQ 
MGEOT218 TOSTON WARM SPRING 
MGEOT217 BRUCE. NORMAN 
MGEOT215 KIMPTON SPRING 
MQEOT 134 WARNER WARM SPRINQ 
MGEOT 172 STEELE WILUAM ' 12.5 Ml SE PINEVIEW MT. 
MQEOT284 MBMGTEST WEU'WARM SPRINGS STATE HOSPITAL 
MGEOTOOO WARM SPRINGS 
MQEOT233 WARM SPRINGS STATE HOSPITAL 
MQEOT23I WARM SPHINGS STATE HOSPrTAL 
MaEOT34S BOULDER HOT SPRINGS - UPPER SPRINQ 
MQEOTSSI BOULDER HOT SPRINQS - LOWER SPRINQ 
MGEOTSSO BOULDER HOT SPRINGS - MIDDLE SPRING 
MGEOT2S2 WAHM SPRINGS STATE HOSPITAL ' SPHINQ 
MGEOTieS M - B N O . 12 ' 5 Ml NE HAMILTON MT 
MGE0T171 GRIERSON, J .B. '25MI NE RANCHERSCEMETARY. 
MGEOTISO PRISON RANCH SPRING SITE NO. 4 
MGEOTIIS DEER LODGE PRISON RANCH W E U 
MQEOT044 BEDFORD SPRINGS 
MGEOT 101 GRIERSON. J.B. ' 23 Ml NW HYSHAM MT 
MQEOT275 MBMQ RESEARCH W E U ' WEED CHEEK- 1B 
MGEOT274 MBMGRESEARCH W E U ' WEED CREEK- IA 
MQEOT25S HANSER. B I L L ' 3 Ml SWTWO DOT MT 
MGEOT256 FOX INC ' 15 M I W - S W T W O DOT 
MGEOT2S7 HOMER. RAY ' TWO DOT WATER SUPPLY 
MQEOT2B6 HARLOWTON ' SOUTH MUNICIPAL WELL 
MQEOTOIS HILLBROOK FLOVinNG WELL 
MQEOT014 WALLS HOT SPRINQ 
MQEOTOOl ALHAMBRA HOT SPRINGS NORTH 
MGEOT276 T0WNSEND,HERB'2.5 Ml SW WHITE SULPHUR SPGS 
MGEOT2S0 RALPH JOHNSON,P.O.BOX 65,WHITE SULPHUR SPH 
MGEOT004 WHITE SULPHUR SPRINQS 
MGEOT262 WHITESULPHURSPRINQSBANKWEU 
MGEOT186 WATTS. JAMES * 16 Ml NE KINSEY MT 
MGE0T164 M - B NO 6 WELL'2.5 Ml SECORVAUISMT 
MGEOT007 BROADWATER HOT SPRINOS W E U 
MGEOT008 GLOEGE W E U 
MQEOTOOS (3ARRIS0N WARM SPRINGS 
MGEOT3S7 CHADWICK, GREG 
MGEOT208 USGS OBS W E U ' 4 Ml SW EAST HELENA MT. 
MGEOT336 MUELLER BUZZ 
MGEOT242 FLORENCETESTWELLA 
MGEOT32S SIVmTE MYSSE ' BOX SIS ' INQOMAR MT SS039 
MGEOT 167 CHERRY CK SHEEP CO. ' 1 SSMI SE HAGEN RANCH. 
MGEOT261 MOORE. THOMAS ' 6.5 Ml SW ANGEU MT 
MGEOT322 BYRN E WARM SPRINQ ' WEST OF BEARMOUTH 
MGEOTIIS NIMROO SPRINGS 
MGEOT026 BEARMOUTH SPRINGS 
MGE0TS3e GARRICK QALEN 
MGEaT345 LOLO HOT SPRINGS 
MQEOT069 MARYSVU.E DEEP W E U DEPTH 5750 
MGEOT170 CHERRYCREEK SHEEPCO'26 MIN VANANDA MT 
MOEOTt62 OLSEN, JONAS ' 9 Ml NW FUTWU.OW MT. 
MGEOT201 OLSEN JONAS ' 14 Ml NE N-BAR RANCH 
MQEOT 184 REYNOLDS, KEITH ' 6 Ml NE FLATWIUOW MT. 
MQEOT 163 HILL. FLOYD ' 7 Ml N FUTW1LL0W MT. 
MQEOT 180 M - B 4 (BUTLER CK) ' 6 Ml NW MISSOULA MT 
MGEOT2S4 KINO, JOE « SONS INC. ' S M I SSWWINNET MT 

Rafaranca Typa Flow g/min)La6Uida Lon i^ tuda Tamp (dag c) 
MBMQ-GWC SPRINQ 
MBMG-GWC SPRING 
Sondaraggar atal. 1961 W E U 
MBMG-QWC WELL 
MBMQ-QWC W E U 
MBMG-QWC SPHINQ 
Sondaraggar atal. 1961 WELL 
MBMG-GWC WELL 
MBMG-QWC W E U 
MBMG-QWC W E U 
MBMG-GWC SPRING 
MBMQ-GWC SPRINQ 
Sondaraggar atal. 1961 SPRINQ 
MBMQ-QWC W E U 
Sondaraggar atal. 1981 SPRING 
MBMQ-GWC SPRINQ 
MBMQ-QWC W E U 
Sondaraggar atal. 1981 W E U 
Sondaraggar etal. 1961 SPRINQ 
Marinaratal. 1976 SPRING 
MBMQ-GWC W E U 
MBMG-GWC SPRING 

Sondaraggar atal. 1961 W E U 
MBMG-GWC SPRINQ 
Sondaraggar atal. 1981 SPRINQ 
MBMG-QWC W E U 
MBMQ-GWC W E U 
Marinaratal. 1978 SPRING 
MBMG-GWC WELL 
MBMQ-QWC W E U 
MBMG/UURI SPRING 
MBMQ/UURI SPRING 
MBMG/UURI SPRINQ 
MBMQ-GWC SPRING 
MBMG-GWC WELL 
MBMQ-QWC W E U 
MBMQ-GWC SPRING 
Sondaraggar atal . 1961 W E U 
Sondaraggar atal. 1961 SPRINQ 
MBMQ-GWC W E U 
MBMQ-GWC WELL 
MBMQ-GWC W B J . 

Sondaraggar atal. 1981 WELL-FLOWING 
Sondaraggar atal . 1981 WEU-FLOWING 
MBMG-GWC W E U 
Laonard atal. 1976 W E U 
Laonardatal. 1076 SPRING 
Marinar atal. 1976 SPRINQ 
MBMQ-GWC WELL 
MBMG-QWC W E U 
Marinar atal. 1976 SPRINQ 
MBMQ-GWC W E U 
MBMG-GWC W E U 
MBMQ-GWC W E U 
Laonardatal . 1076 W E U 
Laonard atal. 1978 W E U 
Sondaraggar atal . 1961 SPRINQ 
MBMQ-QWC ' WELL 
MBMQ-GWC W E U 
MBMQ-GWC WELL 
Sondaraggar atal 1961 WELL 
MBMQ-GWC W E U 
MBMG-GWC W E U 
Sondaraggar atal . 1981 WELL-FLOWING 
MBMG-GWC SPRINO 
Sondaraggar etal . IS8t SPRING 
Sondaraggar a ta l . 1981 SPRING 
MBMQ-GV«C W E U 
Marinaratal. 1978 SPRING 
Sondaragger e ta l . 1981 W E U 
MBMG-GWC WELL 
M B M Q - o w e W E U 
MBMQ-GWC W E U 
MBMQ-QWC W E U 
MBMG-QWC W E U 
MBMQ-QWC W E U 

15 1 
1100 0 

15.0 
SOI 

8.9 

9463 
151.4 

S9 

5.0 
17.1 
11.0 

2000.0 
160.9 

0 5 

800.0 
2 3 
2.2 

340.0 
757 

68.0 
3 2 
0 5 

57.0 
5880.0 

2.5 

200.0 
SO 

2 0 0 
1438 
57.0 

110.0 
3800 
180.1 

1500 0 
5.1 
0.4 
1.8 

227.0 
40.0 

204.0 

1.1 

I t 
120.1 

I2I00.0 
4160.0 

100.0 

23.0 
1.9 
2.3 
0.8 
1.6 
1.1 

45.9838 
45.9916 
48.0082 
46.0066 
48.0181 
46.0233 
46 0322 
48.0383 
46.0363 
46 04 11 
46.0425 
46.0506 
46.0530 
46.06 SS 
46.0744 
46.0750 
46.0891 
46.1022 
46.1047 
46.1048 
46.1188 
46.1256 
461258 
46. ISSO 
461708 
46 1725 
461769 
46.1780 
461787 
46.1806 
461808 
46.1981 
46 lS8t 
46.tS61 
462000 
46.2636 
46.2B22 
46 3333 
46.3342 
46.3542 
46.3852 
46.3952 
48SS52 
46 4136 
46.4208 
48.4261 
46.4344 
46.4478 
464480 
46.4407 
46.5055 
46 5444 
46.5473 
46.5477 
46.5708 
46.5722 
46.5955 
46.5S5S 
46.8088 
46.816S 
46.6177 
46 6308 
46.6461 
46 68 19 
46.68 19 
46.8880 
46.7036 
46.7057 
46.7166 
46.7191 
46.7522 
46.7544 
46.7875 
46 8936 
46.6963 
46.9141 
48 9330 
46 9597 

111.6155 
1I2.S611 
10S3977 
112 4875 
112.4902 
107 1233 
112.8118 
112 60S4 
1086822 
109.1502 
112.8111 
112.7601 
111.5011 
107.7102 
111.5644 
1115833 
107 6811 
111.5230 
1127772 
114.0042 
111.5072 
1113S11 
111.3S11 
f 11.6033 
111.5655 
111.5855 
107.7360 
112.7S1S 
112 7942 
112.7&30 
112.7030 
112 0947 
112.0047 
112.0947 
112.8833 
114.0694 
107.3956 
112.8872 
112.6883 
111 5867 
107.6304 
107.7819 
107.7819 
110.1394 
110.1036 
110.0713 
109.8325 
111.9872 
111.9605 
111.9605 
110 9347 
110.9061 
110 9036 
110.906S 
105.6980 
114.0363 
112.1117 
112.1042 
112.7747 
111.9883 
111.9961 
112 1025 
114.0625 
107 2030 
107.2030 
106.3225 
113.4538 
113.4568 
113.3032 
112.0536 
114.5326 
112 3750 
106.9 194 
1065597 
108.6 122 
106.3602 
1083625 
114.0644 

MBMQ-QWC WELL 0 2 46 9677 1084S00 

Ihat analyla. A nagativa valua for SWL (static water level) indicates ha i i l abt^wa gtuuiid 

80.0 
17.4 
8S.0 
17.6 
160 
23.0 
23.0 
20.0 
180 
329 
61.5 
15.5 
24.3 
155 
17.0 
17.0 
18.5 
15.0 
21.7 
430 
18.0 
455 
15.5 
180 
16.0 
16.0 
10.0 
46.0 
77.0 
67,0 
54.0 
54.0 
64.5 
740 
7S0 
16.5 
21.0 
26.0 
26.0 
23.8 
158 
200 
17.0 
16.0 
190 
20.0 
158 
30.0 
556 
56.5 
465 
1S.3 
46.0 
433 
150 
16.3 
65.5 
19.4 
250 
15.0 
25.0 
150 
15.0 
370 
36.0 
82.0 
20.0 
20.5 
20.2 
15.0 
44.0 
06.7 
440 
27.0 
16.0 
24.5 
15.0 
160 

Statua/uaa 
STOCK 

RESEARCH 
RESEARCH 
STOCK 
DOMESTC 
RESEARCH 
DOMESTC 
STCXJK 
INDUSTRIAUCOMM 
STOCK 
UNUSED 
DOMESTC 
IRRIQATION 
IRRIGATION 
DOMESTC 
STOCK 
UNUSED 

IRRIGATION 
UNUSED 
INDUSTRIAUCOMM 
IRRIQATION 
UNUSED 
IRRIGATION 
STOCK 
RESEARCH 

RESEARCH 
RESEARCH 
RECREATION 
RECREATION 
RECREATION 
RESEARCH 
UNUSED 
STOCK 
OTHER 

DOMESTC 
RESEARCH 
RESEARCH 
STOCK 
STOCK 
PUBLIC SUPPLY 
PUBUC SUPPLY 

IRRIGATION 
IRRIQATION 

OTHER 
DOMESTC 
OTHER 

DOMESTC 
RESEARCH 
STOCK 
RESEARCH 
STOCK 
DOMESTC 
RECREATIONAL 
UNUSED 

DOMESTC 

UNUSED 
STOCK 
STOCK 
STOCK 
DOMESTC 
STOCK 
RESEARCH 

18.0 STOCK 

Sai mpfa 
SWL (M) Depth (M) Data CMorida mg/l Sulfata mg/ l Huor ida 

176.4 

306 
10.2 
45.7 
- 0 . 0 

45.7 

48.8 
21.3 

44.0 

35.9 

85.5 
4.0 

6 1 
6.1 

2 0 4 

S t 
6 4 3 
6 5 0 

4 6 
9 6 

2.0 

63.7 

SO 
111 
18.5 
2.1 

3 0 2 
- 0 . 3 

se.5 

1815 
9 0 2 

- 4 S 3 

0.6 
- 9 5 1 

29 SEP 1976 
22 AUQ 1991 

244.14 29 MAY 1991 
23622 31 MAY 1991 

25 JUN 1973 
91 44 08 OCT 1980 

160 75 26 AUQ 1983 
182 86 26 SEP 1978-

11 OCT 1974 
29 SEP 1981 
08 OCT 1960 
26 JUN 1979 

9114 23 SEP 1978 
17 JUL 1S7S 
10 NOV 1979 
23 SEP 1976 
12 JUN 1979 
23 JUN 1978 

too 58 02 MAY 1980 
07 MAY 1983 
2SJUN 1S79 
29 JUN 1979 
16 JUN 1979 
02 JUN 1976 

112.78 06 OCT 1978 
92 66 17 FEB 1982 

16 APR 1960 
04 APR 1960 

38. to 02 NOV 1993 
02 NOV 1993 
02 NOV 1993 
04 APR 1980 

338.33 SO JUL 1979 
329.16 07 OCT 1976 

27 MAR 1976 

S3 22 to AUQ 1976 
to MAR 1981 
11 MAR 1981 

255.12 31 I X T 1980 
216.41 31 OCT 1980 
274.32 31 OCT 1980 
280 72 25 MAY 1983 

76 20 21 JUL 1961 
53.34 

100.58 06 DEC 1961 
259 06 08 AUG 1979 
629.97 23 JUL 1970 

23.16 17 JUL 1990-
13 32 05 SEP 1979 
27.13 / /19 

25 AUQ 1980 
839.72 12 OCT 1986 
842.47 IS OCT 1976 

2529 84 20 NOV 1980 
SO JUL 1987 

53.84 19 JUL 1990 

2069.59 29 AUG 1S75 
1433. 17 14 OCT 1976 
353 57 28 SEP 1976 
166.12 IS AUQ 1979 
516.16 SO SEP 1978 
458.72 28 SEP 1978 
866 05 OS FEB 1979 
644 35 29 OCT 1980 

3.50 
580 

36.00 
4.00 

18.70 
58 00 

197.00 

21.00 
1100 
15.10 

6.90 
23.90 

960 
7.00 
BOO 

2170 
860 

50.20 
180 

12470 
6.00 
500 
7 10 
5 10 

21.00 
22 00 
22.00 

1030 
997.90 

300 
900 

92 00 
4S60 
34.70 

8 8 0 
440 
2.40 

18.10 
25 OO 
1100 
IOOO 
430 

627 00 
180 OO 
147 00 
6140 

579 
34 00 
1200 
3.00 

14.30 
59 00 
1600 
4.50 

40 10 
19.00 

2080.00 

3 0 0 
2.00 

73 20 
6.00 

5100 
24000 

165 
370 

1230 
11.30 
SSO 

57 20 

3360 
652 1 

1516 0 
17 4 

214 0 
15820 
1738 0 

48 S 
SOO 

1880 0 

8 8 9 
815 0 

34 1 
13620 

810 
1330 
500 

6500 
184 

1879.0 
6220 
670.0 
6650 
6680 

780 
730 
800 

196 
S4 

33.0 
1030 

1698.3 
952.0 

1017.0 
206 
314 
43.1 
879 

1700 
680 
890 
450 

13320 
SIOO 
2110 

0 4 
343 

1800 
840 

3350 

445 

20.1 
2960 
3090 

13600 

340.0 
163.0 

160 
1760 

24690 
2280 
275 0 
4770 
475 0 

139 
820 0 

mg/l 

1,2 
t o 
0 2 
11 

210 
16 
3 6 

0 6 
0 8 
14 

0 7 
3 0 
I S 
2 5 

14.0 
0 5 
0 7 

12 
0 2 

1.7 
3.0 
3 9 
57 
0 2 

11.6 
n o 
11.1 

0 4 
2 1 

7 5 
0 7 
2 5 
4 3 
3 8 
14 
0.5 
0 4 
12 
6 7 
6 9 
6 4 
0 4 
77 
7 4 
8 3 
1.7 
0 8 

110 
0 7 
t.S 

0 2 

3 1 
115 
108 
3.3 

0 8 
0 5 

8 4 
200 

3 4 
15 
0 8 
14 
0 9 
0 7 

IOO 



MGEOT DATABASE 

ID Site name 
MGEOT159 SHAW, B U O * I 7 Ml SW MOSBY MT. 
MGE0TI60 EAGER, REX* 2 Ml SWWINNETT MT. 
MGEOT 161 BRATTON, WAYNE ' 2 M I S E » n N N E T T M T . 
MQEOTSOS BURLY VISTA TRACTS 
MGEOT157 TEIGEN. PETER ' 9 Ml E QRASSRANQE MT. 
MGEOT 198 MATOVICH ' 4.5 Ml E QRASSRANQE MT 
MGEOTISI HOLE NO 2 M - B D R L U N Q PROJECT 
MGEOT240 MSU AG EXPERIMENT STATION ' MOCCASIN MT 
MGEOTISS BRADY, EARL'4 Ml NW V/INNETT, MT 
MGEOT203 GERDRUM. RONALD * 3 Ml NE GRASS RANGE MT. 
MQEOTtS2 CENEX*tS MINEWINNETTMT 
MGE0TI58 BASSETT, EARL* 7.5 Ml NW TEIGEN MT. 
MGEOT059 HEDMAN, J. * 40 Ml NE LEWISTOWN MT. 
MQEOTISS HARRIS FLOYD ' 11 Ml NW TBGEN MT 
MGE0TI94 FOX, DENNIS ' 7 Ml NW GRASSRANGE MT 
MQEOT2S9 LAURENCE HESS • 1 Ml N MOCCASIN MT 
MGEOT204 DELANEY, DOUQLAS'7 Ml NW (WILD HORSE UNPT) 
MGEOTOSO BROOKS WARM SPRING ' 2.5 Ml NW BROOKS MT 
MQEOTIOS DELANEY, D O U G U S ' I I MINWROY MT 
MGEOT154 MLLER RANCH * 14 Ml SEVALENTINE MT. 
MQEOT045 CARDINAL PET CO • 10 M E HILGER MT 
MGEOTISS BUSENBARK. MERUN' l Ml S VALENTINE MT' 
MQEOTOOS QUINN'S HOT SPRINQS 
MGEOT288 QUINN'S HOT SPRINGS ' JIM AND DONNA BROWN 
MGEOT 197 Y E A G E R ' 8 Ml EAST MOULTON, MT 
MQEOT079 FINLEY, R.S. ' l Ml NW ST. IGNATIUS 
MQEOT205 SnOKY. FRAN K ' 9 Ml EAST ROY, MT. 
MQEOT192 HORYNA J A M E S - 6 M I E R 0 Y M T 
MGEOTISI CORPS OF ENGINEERS SOUTH W E U AFTER PERFS 
MGEOTOSO BRYSON, HAROLD'I MIW MOIESE MT 
MQEOT070 YARQER, ROBERT ' 13 MIW CIRCLE MT 
MQE0T267 SANO COULEE WTR USERS BENCH W ABV SANO COU 
MQEOTIOS TAYLOR.JAMES ' 6 Ml E CHRISTINA MT 
MQEOT2ee CHARLES ENTSMINQER'TOWN OF NUMBER SEVEN 
MGEOT295 CUSTER. EVERETT' EDEN RT, GREAT FAUS. MT 
MGEOT297 TOWN OF TRACY 
MQE0T054 SLCGSVOLD, A K. ' 17 M SERITCHEY MT 
MGEOT2lt G O V E R ' 2 . 5 Ml TRAVIS SCHOOL 
MaEOT200 VLLAQE I N N ' 2 . 5 Ml NETRAVIS SCHOOL 
MQE0T2SS STONE, QENE 
MGEOT062 WEBB RES ' 17.5 Ml SE GERALDINE MT. 
MQEOTSSS HOLUND. JIM - GREEN SPRINGS 
MQEOT248 GREEN SPRINGS ' HOLLAND RANCH 
MGEOT 191 TACKE. ROBERT ' 2 Ml SW GREAT FALLS MT 
MQE0T198 PAUL MCHAEL(R0BINSON)'S.5M SWGREATFAUS 
MGEOT3ie BUTTECREEKSPRINQ ' SOUAREBUTTE 
MGEOTS19 BUTTECREEKSPRINQ - NORTH * SQUARE BUTTE 
MQEOT169 CHAMBB1UIN.CURTIS*2MIWLLER SCHOOL 
MQEOT32t MELTON. U R U E ' L O W E R AOUIFER 
MGEOTSM USGS - MELTON, LEON 
MQEOT2S8 SCHMIDT, LLOYD ' 3 5 Ml SE SQUARE BUTTE 
MQE0TI90 USGS OBS WELL ' .5 Ml SVALLEY SCHOOL 
MGEOTt99 EIDEL • 5 Ml S SUNSET MEMORIALCEMETAHY 
MGEOT078 WEBSTER, BONITA'BOX 443 RONAN MT 
MGEOTOSS OEMARSTOM J * 10 Ml W OF WINIFRED MT. 
MGEOT249 HOMESTEAD ACRES COUNTY WATER DISiniCT 
MGEOT2Sa HOMESTEAD ACRES COUNTY WATER DISTRICT 
MQEOT24t MCCOUUM,J IM • tO Ml NW MATHISON HANCH 
MQEOT078 CARR, FRANK'BOX 458 HOT SPHINQS MT 
MGEOT047 • RYFFEL BROS. ' SMI S t 3 Ml E HIQHWOOD 
MGEOT097 CHRISTIANSON. BOB'HOT SPRINGS MT. 
MGEOTS07 HOT SPRINGS CITY 
MGEOT068 TOWN OF HOT SPRINGS* MAIN WELL BY CHURCH 
MGEOT226 LEISTNER. U U R A ' C E N T R A L AVEHOT SPHINQS 
MQEOT291 SOUTH EAST OF CAMP AQUA 
MQEOT07I CORN HOLE' CAMAS HOT SPRINGS 
MGEOTOao HOT SPRINQS MONTANA 
MGEOT0t7 CAMAS HOT SPRINQS 
MQEOTS52 SYM ES HOTEL W E U 
MQEOT029 SYMES HOT SPRINGS WELL 
MGEOTOSI HOT SPRINQ GEOTHERM W E U - UNNAMED 
MGEOTSSS KOEPLING, DELBERT * W E U 138 
MGEOTS54 OSTRANGER, DAVE ' W E U 56 
MGEOT077 VERNER. ROSE'3.75 Ml W PABLO MT 
MQEOT096 IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT220 JACOBSEN, R ' HOT SPRINGS MT 
MGEOT176 KOPP. ARVID ' HOT SPRINQS, MT 
MGEOT042 SUN RIVER SPRINQS 
MaEOT2a7 MBMQ GEOTH ERMAL TEST WELL # fCAMPAQUA AREA 

Reference 
MBMG-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-QVnC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-QWC 
MBMG-GW/C 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
Sonderegger atal. 
Sondaraggar atal. 
MBMQ-QWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-QWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-QWC 
MBMQ-QWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-GV/C 
MBMG-QWC 
MBMG-GV/C 
MBMG-QWC 
MBMQ-GWC 
MBMG-QWC 
MBMQ-QWC 
MBMQ/UURI 
Sondafaggar at.al. 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMQ-QVnC 
MBMG-QWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMG-QWC 
MBMQ-QWC 
MBMQ-QWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-QWC 
MBMG-GWC 
MBMG-QWC 
MBMG-GWC 
MBMG-GVI/C 
Sondafaggar at.al. 
MBMQ-QWC 
MBMG-GWC 
MBMG-QWC 
Marinaratal. 1976 
MBMG/UURI 
Sonderegger at.al. 
MBMQ-QWC 
MBMG/UURI 
MBMQ/UURI 
MBMG-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
Sondareggaf atal. 
MBMQ-QWC 

Typa 
W E U 
WELL 
WEU 
WEU 
WEU 
WELL 
WELL 
WELL 
W E U 
WEU 
WEU 
WELL 
WEU-FLOWING 
WEU 
WEU 
W E U 
WEU 
SPRINQ 
WEU 
W E U 
WEU 
WELL 

1981 SPRINQ 
1981 WEU-FLOWING 

WEU 
WEU 
WEU 
WEU 
WELL 
WEU 
WEU 
WEU 
WELL 
WEU 
WEU 
WEU 
WEU 
WEU 
WEU 
WEU 
WEU 
SPRING 

1981 SPRING 
WELL 
WELL 
SPRING 
SPRING 
W E U 
WELL 
W E U 
WELL 
WELL 
W E U 
WELL 
WELL 
W E U 
WEU 
WEU 
W E U 
SPRINQ 
W E U 
W E U 
W E U 

1961 W E U 
W E U 
SPRINQ 
SPRINQ 
SPRING 
WELL 

1961 WELL 
WEU 
WEU 
WELL 
WEU 
WEU 
WEU 
W E U 

1961 SPHINQ 
WELL 

Flow 9/min)Lat t tuda Longi tude Tamp 
21.0 

2 3 
0.8 
6 8 
1.3 
OS 
1.1 
0 5 
0.8 
0.7 
2 6 
0 2 

305 
17 
0.4 
0 8 
1.2 

7.0 
264.0 

75.0 
0.8 

5 5 
24.S 

60 
34.1 

7648 

1.0 

3 7 

200 
6 5 

0.1 
10.1 

200.0 

78.0 

2890.0 
303 1 

46 9868 
47.0008 
47.0022 
47.0275 
47.0347 
470491 
47.0525 
47.0561 
47.0575 
47.0638 
47.0788 

47 1233 
47.14 18 
47.1577 
47.1711 
47 2056 
47.2105 
47.2191 
47 2333 
47.2466 
47.28 16 
47.2991 
47 3300 
47.3300 
47.3333 
47.3350 
47.3402 
47.3533 
47 36 11 
47.3730 
47.3830 
47.3972 
47.4005 
47.4038 
47.4081 
47.4133 
47.4211 
47.4308 
47.4355 
47.44 11 
47.4489 
47.45 IS 
47.45 13 
47.4605 
47.48 19 
47.4650 
47.4850 
47 4886 
47 4601 
47 4783 
47 4897 
475144 
47 52 SO 
47 5441 
47.5650 
47.5802 
47.5808 
47.5822 
47.5827 
47.5863 
47.5052 
47.6063 
47.8083 
47 6075 
47.6147 
47.6147 
47.8155 
47.8155 
47.6163 
47 6183 
47 8189 
47.8170 
47.8171 
47.6160 
47 6297 
47.6302 
47.63 11 
47.6325 
47.6347 

107 S158 
1083SS7 
1083244 
10S.36SI 
108.6100 
106.7063 
114.2616 
10SSS16 
1083575 
108.7750 
1080405 
1086758 
1085SS3 
108.7322 
1089486 
109.9363 
1087277 
109.4733 
1067604 
108.1394 
109.1666 
1084208 
114.7872 
114.7872 
109.1838 
114 1175 
108.7672 
108 8513 
114 3119 
114 2830 
1056597 
110.1763 
109.1400 
110.1547 
111.2805 
111.1533 
105.1347 
111.S052 
111.5016 
114.6500 
110.3044 
114 6476 
114.6476 
1113475 
111.3516 
110.2000 
110 2000 
107.4760 
114.4033 
114 4091 
110 1591 
104.7750 
1I1.46SS 
114 1583 
I09592S 
1113077 
111.3075 
108.7 163 
114.5063 
110.8802 
114 5302 
114.6736 
114.6744 
1146713 
114 6855 
114 6658 
114 6477 
114.8883 
114.6763 
114 6763 
114.8555 
114.8761 
114 6775 
114.2108 
114.6238 
114.5550 
114 5813 
112 8542 
114.5619 

(deg e) 
29.0 
15.5 
24.2 
4S.0 
17.9 
216 
15.0 
15.0 
15.8 
15.9 
16.0 
17.0 
210 
102 
20.8 
150 
230 
200 
21.3 
19.5 
26 7 
270 
433 
45.1 
130 
19.0 
19.0 
18.4 
150 
15.5 
250 
15.0 
21.0 
16.0 
155 
180 
21.1 
175 
16.5 
25.0 
20.0 
23.7 
260 
15.0 
17.0 
188 
170 
160 
180 
165 
216 
27 1 
16.0 
15,5 
17.0 
150 
ISO 
186 
21.S 
16.6 
225 
210 
185 
298 
51.5 
44.0 
43.0 
45.0 
SSS 
360 
ISO 
285 
17.2 
175 
195 
19.0 
1S.2 

Status/uaa 
DOMESTC 
DOMESTC 
DOMESTC 
DOMESTC 
DOMESTC 
STOCK 
UNUSED 
IRRIGATION 
STOCK 
DOMESTC 
INDUSTRIAUCOMM 
STOCK 
DOMESTC 
STOCK 
STOCK 
STOCK 
STOCK 
IRRIGATION 
STOCK 
STOCK 
UNUSED 
STOCK 

INDUSTRIAUCOMM 
STOCK 
DOMESTC 
DOMESTC 
DOMESTC 
UNUSED 
STOCK 
STOCK 
PUBUC SUPPLY 
STOCK 
DOMESTC 
DOMESTC 
PUBLIC SUPPLY 
STOCK 
DOMESTC 
PUBUC SUPPLY 
DOMESTC 
UNUSED 
UNUSED 

DOMESTC 
DOMESTC 
STOCK 
RESEARCH 
DOMESTC 
UNUSED 
UNUSED 

RESEARCH 
DOMESTC 
DOMESTC 
DOMESTC 
PUBLIC SUPPLY 
PUBLK; SUPPLY 
DOMESTC 
UNUSED 
DOMESTC 
UNUSED 
PUBUC SUPPLY 
PUBLIC SUPPLY 
DOMESTC 
RESEARCH 
RECREATIONAL 
RECREATIONAL 

DOMESTC 

UNUSED 
IRRIGATION 
IRRIGATION 
DOMESTC 
DOMESTC 
IRRIGATION 

Sample 
SWL (M) Dapth (M) Dale 

-35 2 
-42 2 

10.7 

47.2 
21.9 

-14.1 

914 
-28.2 
-56 3 
-14 .1 

ISS 
288 

11.4 
0.9 
8.7 
7 9 

36.6 
0.1 

33.7 
30.5 
457 

369 
9.6 

27.4 
SS.6 
6 7 

ISS 

35.4 
n t s 

550 16 
516 18 
643.74 
120.40 
310 SO 
312.72 
76857 
4S378 

297.16 

347.47 
336. IS 
572.72 
436.17 
527 6 1 
335.26 

42672 
603.20 

1392. S4 
- 4 5 8 837 84 

4420 
258 47 

IS 15 
636.42 
611.12 
56.39 
91.44 

6401 
43S.88 

56.39 

60.96 

54 86 
140.21 
101.19 
793.70 

168.25 
25989 

148.3 158.50 
20260 

33.4 I008S 
1756 5263S 

ISS 6706 
28.5 SS62 
0 3 13607 

27 43 
137.2 32657 
152.4 328.57 
710 49682 

84.12 

-0 .0 60 S6 
118 74 

2.7 118 74 
12802 

45 72 
6seo 
87 17 

01 OCT 1S78 
SO SEP 1S76 
01 OCT 1S78 
27 NOV 1S83 
26 SEP 1S78 
IS AUQ 1S79 
03 MAY 1079 
31 JUL 1960 
27 SEP 1978 
15 AUQ 1979 
21 SEP 1978 
28 SEP 1978 
07 MAY 1974 
25 SEP 1978 
16 AUQ 1979 
29 JUL 1980 
16 AUQ 1979 
17 AUQ 1973 
16 AUG 1979 
23 SEP 1976 
to APR t072 
20 SEP 1976 

18 JAN 1981 
17 AUQ 1979 
05 MAR 1978 
18 AUQ 1979 
19 AUG 1979 
05 MAY 1978 
01 JUL 1978 
23 JUL 1973 
19 JUN 1962 
19 AUQ 1979 
22 JUN 1962 
IS MAY 1983 
15 JUN 1983 
15 OCT 1973 
12 SEP 1979 
23 AUG 1979 
13 SEP 1983 
28 NOV 1973 
02 NOV 1993 

21 AUG 1979 
22 AUG 1979 
07 JUN 1985 
07 JUN 1965 
06 OCT 1978 
IS AUQ 1985 
IS OCT 1084 
10 JUL 1980 
12 AUG 1979 
23 AUQ 1979 
05 MAR 1978 
22 SEP 1976 
24 OCT 1960 
24 OCT 1980 
26 AUQ 1980 
04 MAR 1978 
04 AUQ 1972 
17 AUG 1976 
31 MAY IS84 
27 AUG 1S75 
05 OEC 1S7S 
IS AUQ 1982 
15 SEP 1975 
19 APR 1976 

02 NOV 19S3 

23 APR 1S76 
OS NOV ISSS 
03 NOV ISSS 
OS MAR 1976 
17 AUQ 1978 
04 DEC 1979 
08 SEP 1978 

CMor ida mg/ l 
1635 
18.60 
16.00 
080 

26 50 
8.40 

2.10 
9.00 
9 8 0 

18.45 
170 
3.60 
2 2 0 
1.20 
2 7 0 

30 20 

1280 
1825 00 

1880 
63 40 

300 
230 
620 
350 
260 
430 

65 BD 
36 95 

3.30 
12.30 
5.40 
400 

SO 10 
690 

29 00 
- 16.30 

1350 
2.50 
8 4 0 

1200 
SOO 

125.00 
145,00 

14 05 
6 6 0 

1060 
40 20 

250 
4S 10 

170 
1300 
1470 
ISSO 
I8S0 
6 0 0 

17.45 
3 10 
220 
760 
990 

9 0 0 
11.00 
9.00 
360 

1000 
1400 
750 

25.25 
27 00 

240 

Sulfata mg/ l Fluori i to 
337 0 
207.0 
495.0 

951 
5520 

900 
18 9 
530 

203.0 
1200 
3310 
117 0 
123.0 
2400 
1860 
872 

1410 

3420 

900 
19 

290 
288 

4500 
158 

2800 
415.0 

0 2 
10 

6707 
710 

6420 
1320 
215 0 
145.0 

1154 0 
360.0 
120.0 

66 
570 
17,0 
18,0 

575,0 
562.0 

1S370 
10 3 
58 

6S9 
73S0 

1220 0 
05 

5113 
2010 
210 0 

710 
6 1 

107 
121 
212 

36.0 
300 
400 
812 

5 1 
3 8 

178 
OS 
1.4 

65 
0 7 
2 4 
0 5 
OS 
0 9 

2 9 
2 3 
6 1 
67 
M 
23 
0 5 

- 6 1 
6 4 

2 0 
- 6 1 

2 2 
2 3 
2 6 

2 1 
0 8 
3 4 
IS 
0 2 
0 8 
0 I 
0 8 
0 9 

52 
57 

305 4 1 15 JAN 1981 

NOTE: A negative value for concentration Indlcatas tha dataclion limit lor that analyla. A nagativa value for SWL (sialic water level) indicatai naau aUuva giuii inlauilaps (wstais) 



MGEOT DATABASE 

ID Site name 
MQEOT22S KOPP, ARVIO • .25 Ml S CAMPAQUA MT 
MGE0T221 KEMP • .5 Ml SECAMPAQUA MT 
MQE0T286 JACKOU AP. 100 FT E OF CAMP AQUA BATH SPA 
MGE0T027 CAMP AQUA AREA TEST WELL 
MQE0T262 MBMQQEO. TEST W E U #1 'CAMPAQUA AREA 
MQEOT202 OLSEN. EDVI/1N ' 6 4 Ml NE WINIFRED MT 
MGEOT25I SMaSER, JAMES A. 'POWER MT 
MGEOT223 KEMP • 0 S Ml E CAMPAOUA MT 
MGEOT227 K E M P ' 2 5 MIN CAMPAQUAMT 
MQE0T224 KEMP RR WELL (RUNAWAY) * 5 Ml N CAMPAQUA 
MGEOT173 KEMP, ANNA ' HOT SPRINGS, MT ' 
MGEOTOO I KEMP, ANNA' 5 Ml N HOT SPRINGS, MT 
MGEOT174 HUGHES, RAY ' HOT SPRINGS, MT 
MQE0T219 BAXTER, C * 1.5 MIN CAMPAQUAMT 
MGEOT 175 BAXTER, CHARLES ' HOT SPRINQS, MT 
MQEOT223 LUCKY HOWSER RANCH ' S Ml SELONEPINE MT 
MQEOT 149 MATOVICH,JOHN ' 2S Ml SW SUN PRAIRIE MT 
MGEOT222 GAIL PATTON RANCH * I Ml SWLONEPINE MT 
MQEOT075 LON EPINE OBSERVATION W E U 
MGEOT 1 to STREIT, GEORGE • 4MI E- tMI S FT BENTON MT. 
MQEOT243 V/HITMAYER ASSOC • 4.5MI SE SUN PRAIRIE SCH 
MQEOTIOS CLARK, B R A D ' 2 5 Mi EFT. BENTON MT. 
MGE0TI14 LANDUSKYPLUNGESPRINGS 
MaEOT072 UNOUSKY, l'e.5 Ml S HAYS, MONTANA 
MQEOT048 BLACKCOULEE • E OF TEST AREA 
MGEOTSIS ALZHBMER, PAUL ' SW OF BRADY, MT 
MQEOT3I2 REVERE. LEE 
MGEOT040 UTTLE WARM SPHINQS*9 Ml SELODQEPOLE 
MGE0T324 LODQEPOLE WARM SPRINQS 
MGEOT048 SIG WAHM SPRINQS*8.4 Ml NE ZORTMAN MT 
MQEOTOSI BIG WARM SPRiNGS*6.4 Ml NE ZORTMAN MT 
MGEOT052 KIRKALOIE. BRUCE*7 Ml SW LODQEPOLE MT 
MGE0T0S7 U R G E CAPACITY W E U ' 4 Ml SWWOLF POINT. MT 
MGEOT024 CITY OF WOLF POINT ' W E U IN WOLF POINT 
MaEOT023 SHERMAN HOTEL OF WOLF POINT 
MGEOTOSS USGS TEST W S i . • I MLE SOUTH POPLAR, MT 
MGEOT025 FOSS ELMER * 5 6 Ml SEBROCTON 
MGE0TSI7 UNDTECH WATER DISPOSAL SERVCE 
MGEOTSIS THORNESS. RICK ' 4 MILES NW OF BAINVILLE 
MQEOTIOS CUWITER, MLT ' 4MI N-4MI E BIQ SANDY MT. 
MQEOTSOS SIMS SPRING 
MQEOT140 TEXACO INC ' 1.7 Mi NWCENTRAL SCHOOL. 
MGEOT252 MATOVAICH, MARTIN'IT Ml E MALTA NEAR SACO 
M G E O T I I l SLEEPING BUF REC AREA ' 4MI NNW ASHFIELD 
MGEOT145 SHRLE, WALTER ' 3 Mi S FHESNO DAM. 
MGEOT 106 PIMLEY, DON ' 4 Ml NW JOPUN MT. 
MQEOTIOS CADY. ELWIN ' 7.5 Ml NWJOPUN MT. 
MGEOT309 FRANCIS,CURA 
MQEOT107 WELSH, ORVILLE ' IS Ml N-SMI E HINGHAM MT. 
MGEOTS 10 EDWARDS, MARVIN / MIKE DUSTBIHOFF 
MGEOTOSO BIG WEST OILCO ' 2 Mi NE MTN VIEW SCHOOL 
MGEOT 104 HYGH. KEN ' 22 Ml N - 5 Ml W JOPUN MT. 
MGEOT142 BRADBURY, ALFRED ' 11 Ml E WILD HORSE MT 
MQEOTU4 NAQEHUS, ORVILLE ' 3 Ml N SIMPSON MT. 

Reference 
MBMQ-GWC 
MBMG-GWC 
MBMG-QWC 
Sonderaggar at.al. 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-QWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
Sonderegger etal. 
Sonderegger at.at. 
MBMQ-QWC 
MBMG-GWC 
MBMQ-GWC 
Sonderegger atal. 
Sondaragger at.al. 
MBMQ-QWC 
MBMQ-GWC 
M B M Q - a W C 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMG-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-QWC 
Sondaragger etal. 
MBMQ-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-QWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-QWC 
MBMG-GWC 

Type 
W E U 
W E U 
W E U 

1081 WEU-FLOWING 
W E U 
W E U 
WELL 
W E U 
W E U 
W E U 
W E U 
W E U 
WELL 
W E U 
WELL 
WELL 
WELL 
W E U 
W E U 
W E U 
W E U 
W E U 

1961 SPHINQ 
1981 SPRING 

SPRINQ 
WELL 
W E U 

IS8I SPRING 
IS81 SPRING 

SPRINQ 
SPRINQ 
SPRING 
W E U 
WELL 
W E U 
W E U 
W E U 
W E U 
W E U 
W E U 
SPRINQ 
W E U 
W E U 

1981 WELL 
W E U 
W E U 
W E U 
W E U 
W E U 
WELL 
WELL 
WELL 
WELL 
W E U 

Flow f / f f l ln) L a l t u d a Loni^ tuda Temp (deg c) 
too 
SO.O 

416.5 
ISOO.O 

750 
0.1 

20.0 
94.8 
400 

0 4 

94.9 
35 1 

0 6 

0 6 
1.0 

11000.0 
23760 

58.8 

45424 
10200.0 

10383.7 
100.1 

es 
9.4 

0 9 
2 8 

0.9 
9.1 

0.4 

3.2 

2 8 
0 8 

47.8361 
47.6372 
47.64 11 
47 6422 
47.6422 
47.8425 
47.6427 
47 643S 
47.6436 
47 6452 
47.6472 
47 65 16 
47 6536 
47.6619 
47 6700 
47 6736 
476630 
47 8860 
47.7141 
47.8030 
4761S4 
47 82S7 
47.8432 
47.8763 
47.S069 
47.9097 
47.9261 
47.8691 
47 9938 
47.9955 
47.9958 
47.9963 
46.0313 
48 0647 
46 0936 
48 0950 
48.11 16 
48.1463 
46.20 13 
46 23 13 
46.3325 
48.48 19 
48.4847 
464852 
48.5583 
46 5994 
466747 
466675 
48.7405 
48.7894 
46 6397 
48.8783 
48.9130 
46.9686 

114 5750 
114.5611 
114.5700 
114.5713 
114.5713 
109 3113 
111.5630 
114.5636 
114.5741 
114 5668 
114.5701 
114 5636 
114.5813 
114 5838 
114 5880 
1146027 
1080702 
114 6538 
114.8477 
110 5769 
107 6294 
n o 1706 
1085987 
108 8572 
110 8566 
111.9400 
111.9533 
I06.3S83 
108.4443 
108.4466 
1064508 
108.4491 
1057422 
1056433 
1056363 
1052050 
1047975 
104 1SSS 
1042452 
110.0286 
105.4552 
1092083 
107 5275 
107 5327 
1099288 
110.8166 
110 7955 
1044552 
110.3447 
112.4555 
112.0869 
110.8813 
110 1058 
110 2 102 

32.8 
26.8 
51.0 
SO.O 
43.7 
220 
16.0 
30.6 
38.9 
32.5 
344 
24.0 
256 
20.3 
228 
236 
160 
166 
165 
13.0 
156 
20.0 
240 
20.3 
266 
250 
25.0 
26.1 
SO.O 
30.6 
260 
24.5 
51.0 
18.3 
17.2 
13.9 
161 
179 
15.0 
160 
150 
35.5 
42.0 
413 
17.5 
150 
250 
2 9 0 
160 
250 
460 
2 1 0 
15.5 
15.5 

Statua/uaa 
IRRIGATION 
IRRIGATION 
INDUSTRIAUCOMM 
RESEARCH 
RESEARCH 
STOCK 
STOCK 
IRRIGATION 
IRRIGATION 
IRRIQATION 
DOMESTC 
STOCK 
IRRIGATION 
IRRIGATION 
IRRIGATION 
DOMESTC 
STOCK 
DOMESTC 
DOMESTC 
STOCK 
STOCK 
DOMESTC 
DOMESTC 
IRRIGATION 
UNUSED 
DOMESTC 
DOMESTC 
DOMESTC 

DOMESTC 
IRRIQATION 
IRRIGATION 
OTHER 
DOMESTC 
DOMESTC 
OTHER 
STOCK 
INDUSTRIAUCOMM 
DOMESTC 
DOMESTC 

INOUSTniAUCOMM 
RECREATIONAL 
RECREATIONAL 
DOMESTC 
DOMESTC 
DOMESTC 
IRRIGATION 
DOMESTC 
DOMESTC 
UNUSED 
DOMESTC 
STOCK 
STOCK 

Sample 
SWL (M) Depth (M) 

1.8 

137.2 

183 
71 1 
22 9 
332 

1524 
152 

0.3 

107 
6 1 

- 6 1 

527 
54.9 
24.4 

7 6 
41.8 

36 1 

12.2 
21.3 

73.15 
79.25 
79.55 

96.76 
49500 
369.72 

7620 
62.30 
76.20 
7163 

7925 

91.44 

95 71 

618.3 t 
58369 
148 61 

53 34 

32.00 
33528 
30023 

20848 

14.94 
72.24 

1027 48 
97538 
971.70 

85.53 
8S.S4 
30 48 

62.48 
2436 

14935 

59.74 

Date CMor ida mg/l 
29 NOV 1979 
05 OEC 1979 
04 JUN 1982 

18 OEC 1980 
19 AUQ 1979 
24 OCT 1980 
02 OEC 1979 
29 NOV 1979 
02 DEC 1979 
07 SEP 1978 
02 JUL 1976 
06 SEP 1S76 
02 OEC 1S7S 
08 SEP 1S76 
30 NOV 1979 
IS SEP 1978 
08 OEC 1979 
04 MAH 1976 
16 JAN 1977 
13 SEP 1980 
15 JAN 1977 
16 AUQ 1973 
23 SEP 1975 
03 AUQ 1072 
14 JAN 1985 
14 JAN 1985 
18 AUG 1973 

16 AUQ 1973 
04 OCT 1973 
28 NOV 1973 
22 OCT 1963 
10 OCT 1947 
10 OCT 1947 
07 SEP 1963 
05 OCT 1947 
25 MAY 1965 
01 MAY 1985 
14 JAN 1977 
10 SEP 1983 
21 AUQ 1978 
27 OCT 1980 
10 MAY 1977 
02 SEP 1978 
05 DEC 1976 
05 DEC 1976 
29 SEP 1984 
12 JAN 1977 
18 NOV 1964 
24 SEP 1965 
04 OEC 1976 
07 SEP 1978 
04 SEP 1978. 

1600 
34.80 
34 00 
33 00 
35 30 

2850 00 
76500 

SS50 
31.30 
30 90 
2310 
28 25 
1090 
19.00 
220 
780 

56 80 
210 
630 

94 00 
920.00 
14600 

10.00 
I38S 

276.00 
25.20 
12.40 
59 00 
57.00 
57 00 
38 00 
50 00 

1650 00 
2050 00 

920 
116-00 
242.00 

9.50 
15800 

4.20 
307.00 
183.00 
10530 
16260 
164.00 

16.00 
65 60 
47.00 
44.00 

600 
14 50 

Sulfata mg/l Ruor ida 
I S 
0 6 
0 8 
4.0 
0 7 
2 0 

ISS 
0 6 
I S 
0 6 
2 1 
1.2 
1 8 
2 1 
8 9 
SS 

5210 
12 0 
122 

1184.0 
1020 

1174,0 
620.0 
6710 

6230 0 
846.0 

61.2 
1144 0 
1060.0 
1062.0 
6500 
6930 
522.0 

19 
58 

2810 
58 

- 0 2 
6400 
617.0 

348 
58 

2120 0 
2147.0 

8650 
2866 0 
1080.0 
1400.0 
16570 
1010.0 

190.0 
0 1 

6230 
3120 

mg/l 
78 
4 2 
5 0 
3 9 
43 
2 0 
15 
4 5 
76 
5 0 
4 6 
6 1 
4 4 
4 8 
3 2 
S4 
37 
12 
OS 
SO 
27 
12 
I S 
14 
0 4 
0 6 
0 5 
1.4 
1.1 
1.1 
OS 
0 7 

10 
10 

OS 
4 8 
5 2 
OS 
I S 
0.1 
8 5 
I S 
2 9 
1.8 
0 4 
6 1 
OS 
0 4 
6 3 

OS 
2 3 
28 

NOTE. A nagativ* value for concentration i n H i f t « . t h« H»t»^».% »».» t^,. ***** -»• • ) * - * «»3-«w. . . u . ^ ^ ^ â aw ^T• • ' ' i n 1^̂ .,̂ ) ( n j o , | „ f m j . K ^ W j p u n d aurfyce (metwe). 



MQEOT DATABASE 

ID Sita name 
MQEOT20S TARGHEE SULPHUR SPRINQ'SMI W W YEUOWSTONE 
MGE0T177 UPPER WEST SPRINQ-STAUDENMEYER RANCH 
MGEOT123 UPPERMOST SPRING-STAUDENMEYER HANCH 
MQEOT128 UPPER-EAST SPRINQ-STAUDENMEYER RANCH 
MQEOT 125 LOWER WEST SPRINGS-STAUDENMEYER HANCH 
MQEOT 127 LOWER EAST SPRINQ-STAUDENMEYER RANCH 
MGEOT124 UPPER WEST SPRINQ-STAUDENMEYER RANCH 
MQEOT121 ANDERSONS PASTURE SPRING #1 
MQEOT122 ANDERSONS PASTURE SPRING #2 
MGEOT210 USFS' BAKERS HOLE' SMI N WEST YEUOWSTONE 
MGEOTIIS SLOAN COWCAMP SPRINQ 
MGEOT120 WESTFORKSWIMMINGHOLE 
MGEOTIIS CURLEW CREEK WAHM SPRINQ 
MGEOT 119 W A U CANYON WARM SPRING 
MGEOT229 WOLF CREEK HOT SPRING 
MQEOT12S LOWEUHILORETH SPHING'15 Mi SWDIUON 
MGEOTOIS BEAR CREEK SPHINGS 
MQE0TIS2 VIQLANTEWARM SPRINQ 
MGEOT041 U DUKE HOT SPRINGS 
MGEOT0I2 BROVmS SPRINGS 
MGEOTOIO PUUER HOT SPRINGS 
MGEOTOtS TRUDAU SPRINGS 
MGEOT040 CHICO HOT SPRINQS 
MGEOT032 QROUNDWATER'4.7 Ml NE FT SMITH MT 
MGEOT074 BROWN CATTLE C O ' 3 . 1 Ml N. BIRNEY MT 
MGEOT276 JARDINE HOT SPRINGS 0.25 Ml E OF JACKSON 
MQEOT26S MBMG GEOTH ERMALTEST ' THEXTON T X - 12 
MGEOT02S JACKSON HOT SPRINGS 
MQEOT2S3 PRIVATE GEOTHERMALTEST'ENNIS HOT SPRINGS' 
MGEOT277 LAPHAM DOMESTC W E U I Mi NW JACKSON, MT. 
MGEOTI17 ENNIS HOT SPHINQS 
MGEOTOSS BROWN CATTLE CO ' S S M I SW BRNEY DAY SCH. 
MGEOTOSI BEAVERHEAD ROCK SPRINGS 
MQEOTISS APEX WARM SPRING 
MGEOT323 ELKHORN HOT SPRINQS 
MGEOT292 MARTIN, KIETH 
MGEQTS28 NEW BILTMORE HOT SPHINQS 
MGEOT308 NEWMAN. JOHN 'JOUET , MT 
MQEOT280 ANDERS(}N SPRINQ 
MQEOTOOS ANDERSON'S SPRING 
MGEOT043 NORRIS HOT SPRINGS 
MGEOTOIS POTOSI HOT SPHINGS 
MQE0T1S7 QROSS, PETE ' 4 Mi S PONY MT 
MGE0TS11 MCFERRAN, EUGENE ' BILUNGS, MT 
MGEOT179 CARTER'S BRIDGE ' 4 Mi SEUVINQSTON MT. 
MQEOTOII AVON WARM SPRING 
MGEOT264 BOZEMAN HOT SPRINGS * OWNER - CHARLES PAGE 
MQE0T2Se BOZEMAN HOT SPRINGS ' OWNER - CHARLES PAGE 
M QEOT2S5 BOZEMAN HOT SPRINGS * OLD WELL 
MGE0T2es BOZEMAN HOT SPHINGS ' ORIGINAL SPRING 
MQEOTSSS BOZEMAN HOT SPRINGS 
MQE0T269 RANCA'MCLEOD 
MQEOT259 SCOTT FEED LOT 
MQEOT260 SCOTT FEED LOT 
MGEOT230 BLUEJOINTCREEKHOT SPRINQ 
MGEOT002 BRIDGER CANYON WARM SPRING 
MGEOT334 LOVEMELVIN'THREE FORKS. MT 
MGEOTOSS GROUNDWATER *5.S Ml W HARDIN MT 
MQE0T3S2 SHPTON. HAROLD * THREE FORKS MT 
MGEOT258 HERMAN. T.E * ROCKY RANCH 7.4 M W HARDIN 
MGEOT344 GALLOGLY HOT SPRING 
MGEOT245 LOST TRAIL * WARM AND HOT SPRINQS 
MGEOTOSO CAIN MIKE'S.S MIS VOLBERG 
MGE0T018 HUNTERS HOT SPHINGS 
MQEOT328 JORQENSON, JACK ' THREE FORKS MT 
MGEOT348 RENOVA HOT SPHINQS 
MGEOTSSO WESTMOHEUND ' 9.1 M W SARPY SCHOOL 
MGE0T09S USCOM RANCH ' S S M I NW OF N STACY SCHOOL 
MQEOTSSI TINDER.L MARIE'THHEEFORKSMT 
MQEOT327 W/ILCOX. RALPH ' THREE FORKS MT 
MGE0TS3S RICHARDSON. DBRDRE • THREE FORKS 
MQE0T347 MEDICINE HOT SPRINGS 
MGeoT092 WESTERN ENERGY • 2 Ml N COLSTRIP MT. 
MQEOr020 PIPESTONE HOT SPRINQS 
MQEOT082 FRED WETSTEON SPHINQ DEVELOP 
MGEOTSSO HART, FRANK'THREE FORKS. MT 
MGEOT06S ANADARKO PROD'S Ml E FOSTER MT 
MGEOTOSS UN-NAMED SPHINQ ' 29 M NE OF FOSTER MT 
MGEOT 126 COWAN SPHING'9Mi NW THREE FOR KS MT 

r balance Lab ph So mmoha Tda mg/l HcoS mg/l All ialinlly 
-10.57 8 03 S05.5 31641 63 3 

0.31 6.20 607.0 395.15 249.0 

Sample type Calc ium mg/l Magneaium mg/l SoiSum mg/ l Potaaaium mg/l Iron mg/l Silica ( i io2) mgA Ataanic 

0.32 
022 
0.55 

-0.06 
620 

-0.38 

- 0 09 
0.83 
0.17 

- 0 4 9 

-0.20 
-0.70 

1.99 
227 

0.64 
0.54 

- 0 84 

-OSS 

-1.03 

- 0 99 
0.32 

1.29 
065 

643 
1.73 
O i l 
673 

- 6 4 1 
0.96 
0.82 

2 0 6 
-1.55 
- 0 43 

0.18 

-0.39 

0.77 
-0 .71 

634 

0.31 

0.75 

- 2 3 1 

7.44 
7.48 
7.52 

747 
7.76 

10.10 
7.88 

608 
8.81 
7.44 
9.50 
7.74 
6 5 0 
7.40 
7.70 
8.40 
7.40 
6.00 
8.53 
7.73 
7.69 
8.77 
7.84 
7.63 

6.28 
7.20 
7.78 
8.94 
7.87 
8.80 
7.72 
7.87 
7.84 
7.80 
SSO 
8.38 
7.38 

8.90 
9.41 
9.41 
9.43 
9.29 
9.50 
7.58 
8.93 
8.78 
8.22 
7.70 
7.92 
7.80 
8.07 
7.78 
9.12 

SSO 
9.10 

7.30 
7.87 
8.81 
7.84 

8.09 
SSO 
7,45 
8.70 

8.75 

825.5 
628.3 
6172 

827.0 
310 8 

3208 

1097.0 
4929 
7220 

817.7 

825.0 
1020.0 
987.3 

1338.0 

1442.0 
953.3 

992.0 

S19.S 

886.1 

6184.0 
5240 
4140 

474.4 
1864.0 

715 1 
7168 
713 9 
7119 

2221.0 
2001.0 
2521 0 

3SS.5 
3040.0 

5S3.S 
32S4 0 

1472.0 

1837.6 
1140.0 
656.6 

754.1 

ISOO.O 

22150.0 

400.S5 
400.37 
3SS.24 

400.75 
256.64 

262 
179.02 

703.4 1 
33167 

4807 

403.41 
2230 

460 
1160 
540 
342 

48S.3 
S1S.1 

855.43 
1030 15 

SSS 
SSSSS 
575.1 

600.38 

340S2 
180 

443.87 
1S70 

4S3S.66 
328 33 

270 
851 
333 

388.78 
1140.2 

4344 
45886 
46234 
455.41 

436 
1S83 42 
126S IS 
IS63SI 

17S 
275 

317.3 
2935.17 

36S.54 
3061.8S 

ISO 

666.02 
384 

655 
1528.37 
70S.0S 
421.53 

485.04 
322 

1SS4.S 
SSO 

13237.2 

2510 
2510 
249.0 

247.0 
1520 

104.0 

493.0 
1570 
2170 

1820 

319.0 
519.7 
615 0 
4490 

404.0 
556.0 

5310 

140.0 

1708 

4880 
179.6 

67.3 
1096.0 

525 
55 1 
5S.7 
625 

1163 
10160 
1189 0 

284 7 
180.0 
2849 
150.1 

6940 

808 
636.7 
SS4.0 

360.0 

1625 

0 0 

215 

299 

511 
425 
172 

614 

85 

232 

88 
363 

87 

113 

67 
209 

89 

227 

310 

126 

106 

Dissolved 

Dissolved 

Dissolved 

Dissolved 

Dissolved 

Dissolved 
Dissolved 

Dissolved 
Disaolvad 

Dissolved 

Dissolved 

Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Diaaolvad 
Dissolvad 

Disaolvad 
Dissolvad 
Dlsao^ed 
Dissolved 

Dissolved 

Dissolved 

Dissolved 
Dissolvad 
Dissolvad 

Dissolved 

Dissolved 

729 
67.S 
675 
69.0 
680 
660 
87.0 
685 
71.0 

11.2 
0 9 

ISO 
12.5 
6.6 
8 0 

880 

64.5 
320.0 

560 
76.0 
35.0 

OS 
1.0 

tO.3 
5.2 

10-0 
5.0 

27.3 

2.2 

62.0 
1.9 

945 
290.0 

20.1 
736 
47.0 
19.0 
10.0 
13.2 
0.9 

129.0 

2 3 
2 7 
13 
5.1 
7.0 

454.0 
1.2 
12 
2 6 

54.8 
82.1 

885.0 
59.0 

889.0 
3 0 
3.0 
SS 
0 9 

51.0 
3000 

2.8 
485 

58.5 
1.9 

213.0 
2.8 
4.5 

870 
400 
145 

27.3 
25.0 
245 
252 
240 
246 
240 
24.0 
24.0 

6 0 
0.1 

2S0 
1.3 
1.7 

27.0 
58.0 

190 
300 
8 8 
0 4 
0.4 
3 0 
0 2 
3.7 

16.2 
0 1 

33.4 
73.0 
12.9 
22.3 
230 

3.2 
0 1 
0.1 
OS 

35.4 

-0 .0 
- 0 0 

6 8 
2 4 

7 6 1 
0 2 
0.2 
0.1 

22.7 
13.8 

138.0 
26.4 

1430 

- 0 . 1 
6 6 
0 1 

13.0 
44.6 
0 9 

13.0 

147 
0.1 

250 
0 1 

290 
408 

8 8 

7.1 
26S 
2 5 8 
26 I 
2S0 
276 
27S 
277 
26S 
480 
8 8 0 

4 8 
33.0 

2600 
104.0 
26.3 

6 7 

SSOO 
70.0 
3 5 0 

166.0 
250.0 
228.0 
331.0 
240.0 
3140 
192.0 

2430 

234 
46.0 

17 
1600 

1520 0 
1.4 
2 0 

190.0 
91 0 
94.6 

4710 
7.3 

115 0 
ISOO 
144.0 
1350 
1300 

134 
5120 
5590 

3 8 0 
4.0 

2 3 4 
140 
27.0 
148 
43.0 
428 

374.0 
8 5 0 

1500 
48.3 

291.0 
748 

8 4 8 
BOO 

131.0 
98.0 
SS.6 

3160.0 
2 8 6 
416 

4.5 
6 9 
8 8 
7 4 
77 
7.4 
7 2 
7.3 
73 
7 0 
1.1 
19 
12 
6 0 
16 
4 3 

0 01 
602 
0.01 

- 0 01 
- 0 0 1 
-OOI 

002 
- 0 0 1 

001 
0 01 
0.17 

-0.01 
111 
008 

- 0 0 1 
- 0 01 

NOTE: Anegetlva value for concentration IndlcatM tha detection limit for that analyla. A negative value for SWL (etatle water level) Indlcatea head above tf 6Unti un lace (metera) 

240 
111 
6 8 
0.9 

. 1.3 
6 5 

152 
100 
14.9 
9.0 

1.4 

3.2 
0.7 
1.7 

240 
2 7 
1.4 
13 

110 
16 
1.7 
0.4 
4.1 

2 4 
2 5 
2 8 
2 8 
3.1 

11.5 
12 
1.1 
0 3 
1.4 
4.5 

24.0 
5 2 

28.4 
0.7 
0 7 
14 
6 8 

130 
530 

1.4 
11.3 

12.0 
1.4 

658 
1.9 
2 3 

169 
14 
3 6 

023 
0.04 
0 0 2 
022 

0 01 
663 

005 

-0.01 

-0.00 

- 0 0 0 
-OOO 

0 01 
0 15 

- 6 0 1 

0 0 1 
- 0 0 0 

000 
003 

070 
022 
008 

OOO 
150 

- 0 00 
032 

0.01 
022 

023 
005 

-0.00 

-OOO 

229 

-0.01 

008 
- O O I 

0 12 

14 4 
206 
20 1 
227 
214 
233 
206 
214 

21 
799 
500 
137 
197 
417 
507 
175 

155 
49 

10 I 
4SS 
107 
52 

106 
162 

1S8 
55 

167 

11.5 
122 

76 

19 4 

712 
70 2 
70 3 
69.3 

57 
306 
19 4 

20 
54 

8 2 
32 1 

18 
507 
172 
437 
437 

7 1 

ug/I 
151 

37 
21 

532 
224 

227 
37.0 

SO 
3 0 

260 

45.0 

116.0 
ISOO 
760 

123 
16 

S 



MQEOT DATABASE 

ID Sita name 
MQEOTI78 WOLF CREEK HOT SPHINQ 
MaEOT343 WILUAMSBURQ SPRINQ 
MGEOTOSO OIL W E U (TENSLEEP FORMATION) 
MGEOT341 MONTANARESOURCES MONITORING W E U C 
MQEOTS42 MONTANA RESOURCES MONITORING W E U 02 
MGEOTOSS HOWARD SPRING ' 25 M SE OF BIGHORN MT 
MaEOT246 WENDT, FRED • .73 Ml S QREQSON (FAIRMONT) 
MGEOT298 MBMGRESEARCH WELL ' FAIRMONT HOT SPRINQS 
MQEOT 165 NELSON, HARVEY ' 5 Ml S BROADVIEW MT 
MGEOTOSI BRADBROOK * 10 M S BROADVIEW MT 
MGEOT279 FAIRMONT HOT SPRINGS, ANACONDA 
MGeOT247 SPANGLER, HAZEL • 2 Ml E - N E GREGSON MT 
MGEOT214 HUNSAKER SPRING 
MGEOTISO MONT. HIGHWAY DEPT * 75 Ml SEWACO MT 
MGEOT213 PLUNKET U K E WAHM SPRINGS 
MGEOT237 SPHINQS FROM JOINTS IN MISSCYN'SW PLUNKET 
MGEOTISI MONTANA DEPT HIGHWAYS ' 2.5 Mi NE WACO MT 
MQEOT2IS HUNSAKER, MAURICE 
MGEOTISS ANACONDA HED TRAVETINE MOUND-GEYSER 
MGEOT325 SLEEPING CHILD HOT SPRINOS 
MaEOT2SS BRUCE N * IRRIQATION WELL WITH BOOSTER 
MQE0T294 TOSTON WAHM SPRING 
MGEOT218 TOSTON WARM SPRING 
MGEOT217 BRUCE, NORMAN 
MQEOT215 KIMPTON SPRING 
MGEOT 134 WARNER WARM SPRING 
MQEOTt72 STEELE. WILUAM ' 12 5 Ml SEPINEVIEW MT. 
MGEOT284 MBMGTEST WELL'WARM SPRINGS STATE HOSPITAL 
MGEOT009 WARM SPRINGS 
MQEOT2S3 WAHM SPRINGS STATE HOSPITAL 
MQEOT2SI WARM SPRINGS STATE HOSPITAL 
MGEOTS49 BOULDER HOT SPRINGS - UPPER SPRINQ 
MGEOTS5I BOULDER HOT SPRINQS - LOWER SPRING 
MGEOT350 BOULDER HOT SPRINGS - MIDDLE SPRING 
MGEOT232 WAHM SPRINGS STATE HOSPITAL ' SPRINQ 
MGEOTISS M - B NO. 12 * 5 Ml NE HAMILTON MT 
MQE0T171 GRIERSON, J.B.'2 SMI NE RANCHERSCEMETARY. 
MGEOT ISO PRISON RANC H SPRING SITE NO 4 
MGEOTIIS DEER LODGE PRISON RANCH WELL 
MQEOT044 BEDFORD SPHINGS 
MQEOT 101 QRIERSON. J B. • 23 Mi NW HYSHAM MT 
MQEOT275 MBMGRESEARCH WELL ' WEED CHEEK- IB 
MGEOT274 MBMGRESEARCH WELL ' WEED CREEK- IA 
MGEOT255 HANSEH, B I L L ' S M I S W T W O O O T M T 
MGEOT25S FOX INC * 1.5 M I W - S W T W O DOT 
MQEOT257 HOMER, RAY * TWO DOT WATER SUPPLY 
MGEOT296 HARLOW/TON • SOUTH MUNICIPAL W E U 
MGEOTOIS HILLBROOK FLOWING WELL 
MGEOTO 14 WALLS HOT SPRING 
MGEOTOOl ALHAMBRA HOT SPRINGS NORTH 
MGEOT278 TOWNSEND.HERB*2.5 Mi SW WHITE SULPHUR SPGS 
MGEOT290 RALPH JOHNSON.P.O.BOX SS.WHITE SULPHUR SPR 
MGEOT004 WHrTE SULPHUR SPRINGS 
MQEOT262 WHITE SULPHUR SPRINGS BANK WELL 
MGEOTISS WATTS, JAMES * 18 MINE KINSEY MT 
MQE0T184 M - B NO 8 WELL*2.5 Ml SECORVALLIS MT 
MQEOT007 BROADWATER HOT SPRINGS WELL 
MGEOTOOS GLOEGE W E U 
MGEOTOOS GARRISON WARM SPRINGS 
MGEOT337 CHADWICK. GREG 
MGE0T20a USOS OBS W E U * 4 Ml SW EAST HELENA, MT. 
MGEOTSSS MUEUER BUZZ 
MGEOT242 FLORENCETESTWELLA 
MQE0T329 SIVB1TE MYSSE * BOX 315 * INGOMAR MT 50039 
MGEOT167 CHERRYCK SHEEP CO.* 1.SSMI SEHAGEN RANCH. 
MGEOT26I MOORE THOMAS * 6.5 Ml SW ANGEU MT 
MGEOT322 BYRNEWARM SPRINQ * WEST OF BEARMOUTH 
MGEOTIIS NIMROD SPRINGS 
MGEOT02S BEARMOUTH SPHINGS 
MGEOTSSS GARRICK GALEN 
MGEOTS45 LOLO HOT SPRINGS 
MGEOTOSO MARYSVLLE DEEP W E U DEPTH 3750 
MGEOT 170 CHERRY CHEEK SHEEPCO*26 Mi N VANANDA MT 
MGEOT 162 OLSEN, JONAS * 9 Mi NW FUTWLLOW MT. 
MGEOT20t OLSEN JONAS * 14 Mi NE N-BAR RANCH 
MQEOT 164 REYNOLDS, KEITH * 6 MI NE FUTW1LL0W MT. 
MGEOT 163 HILL. FLOYD ' 7 Ml N FUTWILLOW MT. 
MGEOT 180 M - B 4 (BUTLER CK) ' 6 Mi NW MISSOUU MT 
MQEOT2S4 KING, JOE » SONS INC. ' 5 Ml SSWWINNET MT 

1 dev balance Lab ph Sc mmoha Tds mg/l HcoS mg/l Alkal ini ty Sample type Calcium mg/l Magnaaium mg/l S o d u m mg/l Potassium mg/l Iron m g ^ Silic 
Dissolvad 0.0 - 0 01 

10 9 5.3 6 1 2 3 0 09 

-0.48 
0.58 
0.02 

- 0 99 
- 0 40 

0.74 
0.90 

0.79 
-0.51 

055 

- 0 82 
- 0 55 
- 0 54 

027 

0.02 
- 0 44 

- 0 06 
-OSO 

077 
-SSS 

046 
-1.04 
-0.82 
-0.30 
-0.26 

0.68 
-0.23 

1.05 
2.04 
2.64 

-0.42 
OSS 

-0.12 
-0.S5 

0.72 
1.58 

-0.77 
-O.IS 

0.2S 

- 0 82 

- I . S 8 
0.71 

-1.07 
-5.S8 

SOI 
0 2 3 
0.08 
0.19 
1.20 
0.63 

- 2 54 
OSS 

5.65 
6.36 
8.42 
a.so 
8.2S 
8.56 
7.34 

7.71 
7.78 
607 

8.48 
650 
8.21 
7.31 
8.10 
7.88 
7.54 

7.05 
8.43 

7.98 
7.54 
S.4S 
7.03 
7.34 
8.89 
SSO 
8.89 

7.37 
7.97 

898 
720 
8.09 
9.82 
8.93 
9.22 
9.39 
9.35 
6.94 
8.90 

7.23 
789 
8.63 
8.80 
7.62 
9.0S 
7.31 

7.40 
7.30 

7.78 

8.80 
8 19 
8.08 
7.28 

7.83 
789 

9.30 
8.S2 
7.2S 
8.04 
8.41 
638 
8.23 
7.88 
841 

2810 
558.37 

994.7 
2527.59 

173.34 
478.32 

2954 21 
3144.31 

294.23 
349.87 

2806 74 

29955 
1416.54 
24465 

2306.75 
445 

434.57 
258.63 

137426 
125.16 

3293.74 
1178.78 

IS 10 
1273.39 
1258.29 
419.48 
401.44 
421.14 

338.3 
2385.98 

172 
SSO 

3201 72 
2022 05 
2002.53 

691.12 
489.59 
443.51 
55833 

1060 
651 
909 

237 25 
5700.36 

1950 
1296.66 
605.43 
22297 

598 
403 
358 

802.0 453.89 

735.5 
1230.7 
S2S70 
243 I 
8290 

3921 0 
3726.0 

4330 
5689 

3775.0 

497.3 
2120.0 

3658 
2624.0 

851.3 
421 1 

17960 
2033 

4563.0 
1497.0 

1S82.0 
1534.0 
4S4.0 
430.0 
428.0 

497.1 
4171.0 

45080 
3202 0 
3054.5 
1165.0 
8360 
755.0 
9099 

409.7 
7878 0 

21890 
1303.0 
289.8 

3549 
3105 0 
3108.0 
9988.0 

10040 
5062.0 
1005 0 
710.8 

1670 0 
1808 0 
919.5 

3278 0 

207.85 
2104.12 
2137.33 
5SI8.7S 

830 
420 

224 
872.39 

4245 78 
858 12 
585.82 

1117 44 
1078.47 
707 83 

2050 04 

30.0 
31.8 

4900 
1088 
909 

6020 
455.0 

1562 
3250 
3790 

183.0 
504.0 
1790 
439.0 

1940 
200.1 

30.7 
1010 

3620 
283.5 

2900 
301.8 

2900 
6130 

162 

256 

161 
158 
153 

Dissolvad 
Dissolved 

Dissolvad 
Dissolvad 
Dissolvad 
Dissolved 

Dissolved 
Dissolvad 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 
Total Recovers 

Oisso^ed 
Dissolved 
Dissolved 
Oiasolvad 
Dissolvad 

Dissolved 
Dissolvad 

8S.3 
130.0 
56.0 
20.7 

9.5 
4.7 

446.0 
4 0 

33.2 
712 
14.2 
38.5 
48.0 
16.8 
216 

4700 
6.2 

536 
46.6 
48.7 

279.0 
258 
258 
190 

1980 
2200 
218.0 
218.0 

27 
3 2 
2 0 

2256 
682 

4.3 

6387 
2S4S 
463.0 
8040 
368.0 
3120 
383.0 

IS2.5 
25SS0 

7SI.0 
70S0 
113.0 

316 0 

164.5 
17S50 
16260 
2S3.0 

264.0 
346.0 
SSO.O 
233.0 
436.0 
4020 
851.0 
8260 

788 
489 
484 

193 
289 
59 

168 
220 

Dissolved 
Diaaolvad 
Dissolvad 
Dissolved 
Dissolvad 
Dissolvad 
Dissolved 

Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 

Dissolvad 
Dissolvad 
Dissolved 
Dissolvad 
Dissohred 
Dissolved 

570 
21.8 

2 4 
2 0 
1.1 
OS 
1.1 
2 0 

32.0 
160 
16.0 
48.0 

2.5 
44.0 
410 

1-0 
20S 
ISO 
78.0 
77.0 

3.5 
3940 
137.0 
12B.0 
890 

18 
7 7 

4560 
282 
792 

59 
66 

10.4 
63 

17.1 
47.4 

2360 
10 
0.2 
14 

117 0 
OS 
9.9 

16.B 
5.0 

23.5 
23.0 
111 
125 
87.0 

0 2 
185 
188 
20.2 

SO 
7.2 
0.6 
4 8 

23.1 
22.0 
245 
24.5 
04 

-0.0 
OS 

2 3 1 
11.8 
OS 
0 1 
0.1 

220 
110 
0.7 
I S 
0 2 

- 0 . 1 
0.1 
0 1 
9 8 
3.5 
35 

191 
3.4 

120 
9 5 
0.2 
5.3 
0 8 

16.0 
39.0 

S1.5 

02 
0 5 
06 

652 
35.3 
360 
260 

0 1 
0.4 

101.0 
11.5 
39.0 

1.6 
1.8 
5.4 
2.9 

245 
37.8 

4200 
29 1 

1630 
1004.0 
352.0 
165.0 
SSS 
223 

914 0 
22.4 
22.7 

4770 
44.4 

147.0 
110.0 
557 
16.1 
13.6 

12S.0 
9 3 
5.4 

1074.0 
124.0 
1200 
114 0 
128.0 
1220 
1114 
118.2 
121.4 
207 

S560 
456 
46.0 

1050 0 
7000 
6740 
2S00 
IS70 
178.0 
2230 
340.0 
210 0 
2200 

lO.S 
2130.0 

4800 
4330 
S4O0 

25.1 
1800 
36.0 
24.0 

3 0 8 

61.3 
643.0 
8710 

18840 
122 
180 
8.0 

52.0 
208.0 
705.0 
tso.o 

' 535 
3840 
3880 
2370 
728 0 

10.0 
184 
8 3 
2 8 
9 3 
1.7 

4S8 
4 4 
7S 

11.4 
2 4 
2 4 
27 
1.7 
2.5 

106 
2 8 
47 
2 5 
3 6 
9 5 
0 6 
OS 
3 6 

244 
260 
31.5 
32.9 

3.6 
6.1 
4.1 

23.8 
4.4 
2 8 
0 5 
0 5 

4.1 
18 
I S 
OS 
6 4 
6 5 
0 2 

9 61 
1970 
002 
022 

- 0 00 
0.02 
004 
0.01 
0.02 
058 
002 

- 0 01 
0 01 
0.02 
121 

-0 .01 
-0.00 
-0 .01 

0.03 
0.01 

-0 .01 
0.02 

21.40 

10 60 
036 

- O O I 
0 31 
008 
008 
003 
006 

-0 .01 

O.OS 
003 
O05 
0 01 
0.01 
0.05 
0.01 

200 
100 
SS 
20 

190 
20.0 
175 
06 
4.9 
59 
34 
5.2 
0.0 
4.7 

2.0 
16 
2 4 

115.0 
3 3 
3 4 
16 

104 
786 

4 9 
7 1 
2 8 
9 1 
9 0 

0 01 
0 01 

0.10 
003 
0 51 

2.70 
002 
0-03 
006 

-0.00 

002 
076 
0 01 
0 12 
0.15 
0 12 
6.90 
0 93 

(sio 2) mgA 

9 7 

51.6 
566 

S9 
43 1 
3 8 

9 
176 
808 
568 
233 

Arsenic ugA 
8 0 
19 

2 0 
100 

3 3 

8 8 

3.4 

7 5 
299 
227 

SO 
484 
184 
196 
319 
17.1 

18 

6 0 
4 1 

1.3 
0 9 

377 
SS8 
9S2 

90 
S8S 
556 
SSS 
124 
458 
45 8 

14S 
07 

- 6 5 
- 6 5 
23.0 

7 5 
125 

132 
102 

28 
162 

4.S 
218 
204 
506 
207 

21 

72 
SSS 
2 I S 
IS 1 
9 8 

13 5 
13 

919 
12 6 

NOTE: A nagaUva valua lor concentration l r . y t . . t . . t t , . ^ . . t . . . . . . „ . .» t . . . . . . , . , . . 1 ^ * . i — j * s y ^ . . - i . , ^ •••• auM | i ii ,• . , . i - . i j i . . * . . , ^ , i . . , .4 -» . . . . . - ^nunr i «i ir t ice (malffs) 



MQEOT DATABASE 

ID Site name 
MGEOT 159 SHAW, BUD ' 1.7 Ml SW MOSBY MT. 
MGEOTISO EAGER, R E X ' 2 Ml SW WINNETT MT. 
MGEOTISI BRATTON, WAYNE ' 2 Ml SE WINNETT MT. 
MGEOTSOS BURLY VISTA TRACTS 
MGEOT 157 TBGEN, PETER ' 9 Mi E GRASSRANGE MT. 
MQEOTigs MATOVICH * 4.5 Ml E GRASSRANGE MT 
MQEOTIBl HOLE NO 2 M-BDRLLINO PROJECT 
MQEOT240 MSU AG EXPERIMENT STATION * MOCCASIN MT 
MGEOTISS BRADY, EARL'4 Mi NW W/INNETT, MT 
MGEOT203 GERDRUM, RONALD ' 3 Ml NE GRASS RANGE MT. 
MGEOT152 CENEX'15 MINEWINNETTMT 
MQEOTISS BASSETT, EARL* 7.5 Ml NW TEIGEN MT. 
MGEOTOSO HEDMAN, J. * 40 Ml NE LEWISTOWN MT. 
MQEOTISS HARRIS FLOYD * 11 Ml NW TEIGEN MT 
MQEOT 194 FOX, DENNIS • 7 Mi NW GRASSRANGE MT 
MQE0T2S9 UUHENCE HESS* I M I N MOCCASIN MT 
MQEOT204 DEUNEY, DOUGUS-7 Ml NW (WILD HOHSE UNIT) 
MGEOTOSO BROOKS WARM SPRING * 2 5 Ml NW BROOKS MT. 
MQEOT 195 DEUNEY, DOUGUS * 11 Ml NW ROY MT 
MQEOT154 MLLER RANCH * 14 Ml SEVALENTINE MT. 
MQEOT045 CARDINAL PET CO * 10 M E HILQEH MT 
MGEOTISS BUSENBARK. MERUN*1 Ml S VALENTINE MT* 
MQEOTOOS QUINN'S HOT SPRINQS 
MGE0T268 QUINN'S HOT SPRINGS * JIM AND DONNA BROWN 
MQEOT 197 YEAGER • 8 Ml EAST MOULTON, MT. 
MGEOT079 FINLEY, R.S.*1 Mi NW ST. IGNATIUS 
MOEOT205 SROKY, FRANK • 9 Ml EAST ROY, MT 
MQEOT 192 HORYNA JAMES* 6 Mi EROYMT 
MGEOTISI CORPS OF ENGINEERS SOUTH W E U AFTER PERFS 
MQEOT09O BHYSON, HAROLD'I Ml W MOIESE MT 
MGEOT070 YARGER, ROBERT ' 13 Mi W CIRCLE MT 
MGEOT267 SAND COULEE WTR USERS BENCH W ABV SAND COU 
MGEOT19S TAYLOR, JAMES ' 6 Mi ECHRISTINA MT 
MGE0T288 CHARLES ENTSMINQER'TOWN OF NUMBER SEVEN 
MGE0T295 CUSTER, EVERETT' EDEN RT, GREAT FALLS, MT 
MGEOT207 TOWN OF TRACY 
MGEOT054 SLCGSVOLD, A. K. ' 17 MSERITCHEYMT 
MGE0T2I I GOVER * 2 5 M i T H A V i S SCHOOL 
MQEOT200 V L U G E INN ' 2.5 Mi NETHAVIS SCHOOL 
MGEOT299 STONE, QENE 
MQEOT0B2 WEBB RES ' 17 5 Mi SE GERALDINE MT. 
MGEOTSSS HOLUND. JIM - GREEN SPRINGS 
MQEOT246 GREEN SPRINGS ' HOLUND HANCH 
MGEOT 191 TACKE, ROBERT ' 2 Ml SW GREAT FALLS MT 
MQEOTISS PAUL, MCHAEL(ROBINSON)'S.SM SWGREATFAUS 
MGE0TS18 BUTTECREEKSPRINQ ' SOUAREBUTTE 
MGEOT31S BUTTECREEKSPRINQ-NORTH'SOUAREBUTTE 
MQEOTISS C H A M B m u i N , CURTIS ' 2 M I W U E R SCHOOL 
MQEOT32t MELTON, U R U E ' L O W E R AQUIFER 
MGEOTSM USGS - MELTON. LEON 
MQEOT238 SCHMIDT, UOYD * 3 5 Ml SE SQUARE BUTTE 
MGEOTISO USGS OBS W E U * .5 Ml S VAUEY SCHOOL 
MGEOTISS EIDEL*.5 MIS SUNSET MEMORIALCEMETAHY 
MQEOT07S WEBSTER, BONiTA*BOX 443 RONAN MT 
MGEOTOSS DEMARS,TOM J * 10 Ml W OF WINIFRED MT. 
MGEOT24S HOMESTEAD ACRES COUNTY WATER DISTRICT 
MQEOT2S0 HOMESTEAD ACRES COUNTY WATER DISTRICT 
MQEOT241 MCCOUUM, JIM • 10 Ml NW MATHISON RANCH 
MaE0T07S CARR. FRANK*BOX 458 HOT SPRINGS MT 
MGEOT047 • HVFFEL BROS. * SMI S * 3 Ml E HIQHWOOD 
MQEOT0S7 CHRISTIANSON, BOB'HOT SPRINGS MT. 
MGEOT307 HOT SPRINQS CrTY 
MGE0T0S6 TOWN OF HOT SPRINGS' MAIN W E U BY CHURCH 
MGEOT228 LBSTNER, U U R A • CENTRAL AVEHOT SPRINGS 
MQEOT2S1 SOUTH EAST OF CAMP AQUA 
MGE0T071 CORN HOLE' CAMAS HOT SPRINQS 
MGEOTOSO HOT SPRINQS MONTANA 
MGEOTO 17 CAMAS HOT SPRINGS 
MGEOT352 SYM ES HOTEL W E U 
MGEOT02S SYMES HOT SPRINGS W E U 
MGEOTOSI HOT SPRING GEOTHERM W E U - UNNAMED 
MGEOTSSS KOEPUNG, DELBERT ' W E U 138 
MGEOT3S4 OSTHANQEH. DAVE ' W E U 58 
MGEOT077 VERNER. ROSE'3.75 Ml W PABLO MT 
MGEOTOSS IHHIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT220 JACOBSEN, R ' HOT SPRINGS MT 
MGEOT176 KOPP, ARVID ' HOT SPRINGS, MT 
MGEOT042 SUN HIVER SPRINGS 
MOEOT267 MBMQ GEOTHEHMALTEST WELL # fCAMPAQUA AREA 

Std dev balance Lab ph Sc 
-0.02 
-0.77 

0.37 
0.40 
0.46 

-0.64 
-0.S2 

614 
031 

-0.15 
O.SS 

- 0 2 1 
-0.17 
-1.02 
- 1.07 
- 0 55 

630 

-0.93 
0.57 
0.77 

-0.63 

0 71 
1.05 
0.32 

-0.05 
1.08 
0.30 

-0.B7 
-1.06 

631 
-0.82 

0.41 
0.4S 
0.23 

- 6 5 7 
-0.04 

OSI 
0 8 1 

- 0 88 
- O i l 

-0.55 
-OSS 

-0.41 
-1.07 

006 
O.IB 

-13.71 
-1.24 
-0.15 

0.8S 
-0.03 
-0.8S 
- 0 89 

O.OS 

0.58 
0.78 

-0.48 
- 0 63 
-OSS 

-0 .01 

-0.67 
6.04 

-0.07 
-0.54 
-0 .76 
- 6 87 
-0.2S 

8.40 
6.27 
630 
7.51 
7.56 
7.96 
7.68 
789 
8.30 
8.72 
663 
8.29 
813 
619 
814 
7.78 
8.29 

8.41 
8.02 
652 
8.45 
6.90 
8.70 
8.29 
7.82 
912 
S IS 
617 
7.80 
8.38 
7.89 
9.01 
7.94 
7.48 
7.S7 
7.84 
7.95 
618 
9.78 
9.01 
9.86 
9.20 
7.57 
7.67 

8.43 
7.34 
S 18 
78S 
612 
7.00 
7.91 
7.51 
7.76 
8.35 
6.07 
7.SS 

7.83 
7.SS 
8.74 
S48 
S.34 

646 
B.6S 
S.80 
7.08 
8.23 
8.05 
608 
7.51 
8.06 
612 
7.20 

mmoha Tda mg/l 1 
15120 
11340 
1658.0 
802.1 

1571.0 
592.3 
679.6 
443.S 

1125 0 
780.0 

1481.0 
8430 
7250 

1167.0 
615.5 
576.5 
8820 

1373.0 
7535.0 
1017.0 
2587.0 

208.1 
1510.0 
510.6 

1274.0 
1566.0 
1101.0 
BSO.B 

18160 
78S.2 

2032.0 
5S6.3 
808.0 
623.8 

2770.0 
1557.0 
12S5.0 
2382 
482.7 
1S5.0 

1775 0 
1628.0 

3833.0 
3992 
3674 
910 0 

16560 
3162.0 
288.4 

1463.0 
613.0 
777.0 

330.2 

622.3 
253.6 
245.6 
3835 
381.8 

280.0 

341.3 
2660 
312.0 
726.8 
471.8 
592.9 
404.8 

082 632 SSSS 

hat analyte. A nagativa valua for SVn. (state 

99534 
727.86 

1128 06 
355.09 

1138.23 
36971 
439.76 
25892 
715.94 
503.98 
953.62 
400.64 
432 21 
747.06 
434.82 
330.32 
532.05 

877.78 
4429 66 

577.63 
1608.34 

224 
185.88 
B857 

2S3.17 
82B. 12 

1036.58 
84615 
553.36 

1260.00 
45357 

1S4S.5S 
3S3.46 

557.4 
407.36 

2402.48 
1048.74 
798.12 

161.7 
28919 
208.38 

280 
1280.1 

1375.40 

2587 91 
2596 1 
21558 
524.17 

1284.72 
2362.2 
173 21 
10494 
90S.S7 
501.93 
96279 
195.26 

574.62 
17215 
15607 
28858 
270.89 

399 
297.18 

367 
220.43 
275.02 
290.91 
438.13 
28329 
375.48 
244 8 1 

690 

HcoS mg/l Alkalinity 
5090 
4290 
4110 
280.6 
411.0 
287.0 
4900 
2150 
4440 
334.0 
428.0 
251.0 
2SS0 
4290 
1880 
2760 
3090 

374.0 
1630.0 
487.0 

163S.0 

512 
SSS.O 
3223 
SSIO 
398.0 
5740 
553.8 
410.4 
444.0 
389.0 
246.9 
255.0 
2362 

1014 0 
5740 
6600 

3 2 
1570 

3480 
3850 

6400 
2449 
1916 
365 0 
2320 
651.0 
1883 
SS04 
250.0 
2230 
807.0 
ISSS 

S66S 
14S.S 
127.8 
848 

loss 

101.0 

4723 
284.5 
324.0 
2210 

71 

73 
125 

18S 
131 
158 

236 
278 

409 72 3910 

Dissolvad 
Dissolvad 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolvad 
Dissolved 
Dissolvad 
Dissolved 
Dissolved 
Dissolvad 

Dissolvad 
Dissolved 
Dissolved 
Dissohed 

Dissolved 
Dissolvad 

Tolal Recovers 

Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolvad 
Dissolved 
Dissolved 

Dissolved 

Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolvad 
Dissolved 
Dissolved 
Dissolvsd 
Dissolved 
Olssohed 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 

Dissolved 
Dissolved 
Dissolvad 
Dissolved 
Dissolvsd 
Dissolved 

Dissolved 

um mg/ l 
9 S 
6.0 
6.S 

734 
1620 
51.2 

9.7 
51.5 

8S 
24.7 

2.1 
S.6 
3 2 

160 
60.6 . 
547 
lO.S 

114.0 
S8 
SS 
7.1 
1.4 
S.S 
2 7 

10.7 
72.0 

1.1 
I S 

24 6 
35.8 
32.2 
51 7 

2.4 
7S6 

100.0 
62.2 

3620 
57.B 
24.0 

0 8 
47.0 

0 8 

1820 
2240 

36.6 
322 
102 
111 
122 
456 

210.0 
112.0 
2S6 

ISSS 
88.0 
832 

12 
32.3 
570 
200 
172 
15.2 
OS 
OS 
1.1 
10 
OS 
6 8 
1.2 

164 
4 5 
9 5 

337 
37,0 

9 5 
8.8 

19.8 

Magneaium mg/l ! 
0 9 
2 0 
2.0 

29.9 
748 
20.9 

I.l 
144 
3 1 

10.6 
0 4 
4.6 
19 
7.3 

179 
206 

5.6 
39.0 
4.0 
2.1 
1.6 
0 3 
0.2 

- 0 . 1 
SO 

168 
0.1 
0.4 

10.1 
152 

142.4 
699 

0 2 
28.7 
38.1 
29 1 

268.0 
34.2 

8 2 
- 0 1 
13.6 

1.2 

75.4 
71.1 

7.S 
8.4 
2.0 
11 
5 2 

142 
151.0 
114.0 

109 
57.5 
36 1 
390 
0.2 

13.0 
19.0 
9.4 
4 0 
9 6 

- 6 1 
- 6 1 

0.3 
0.1 
6 1 
6 7 
0.2 
5.2 

-0 .2 
2.5 

38.1 
l l .S 
1.0 
18 

as 

5 o d u m r a g / l Potaaal 
3830 
2670 
367.0 

5.7 
se.1 
50.1 

1710 
16.3 

2520 
148.0 
S47.0 
1300 
1545 
251.0 

604 
336 

1780 
3 6 

SOSO 
1770 0 
2 IS0 
8880 

3S0 
393 

3220 
12.2 

304.0 
366.0 
2210 
1670 
1900 

17.2 
4760 

11.4 
30.7 
124 
32.0 

264.0 
2740 

509 
360 
57.1 

1320 
1240 
23.9 
265 

8890 
835 
814 

128 0 
43.4 

5230 
176 
94.5 
284 
27.7 

401.0 
199 
520 

113 0 
320 
330 
92.3 
65.8 
63.0 
635 
85.0 
894 
91.0 
43.2 
956 

1093 
685 
480 

139.0 
86.1 

129 0 

um mg/ l 1 
2 1 
2 7 
2.7 
4-4 

112 
4 7 
2 0 
4.3 
9 4 
3.5 
13 
2 4 
1.7 
2 7 
3 0 
5 2 
2 8 
1.4 
2 4 
5.3 
5.4 
2 1 
15 
1.3 
2 5 
0.7 
OS 
12 
8 8 
3 6 

106 
2 9 
1.2 
2 5 
4.4 
2.3 
7 6 
7 5 
7.5 
0 8 
5 7 

13.5 
134 
3 6 
2 9 
2 5 
6 6 
12 
7.7 
7.1 

119 
10 
4.1 
4.4 
4.8 
1.0 
14 
9 8 
3.5 
3.1 
3 0 
6 0 
1.7 
1.8 
1.8 
1.7 
2 2 
1.7 
9 6 
2 9 

- 6 6 
3 1 
9 9 
2 1 
1.9 

9 6 

iron mg/l Silica 
035 
002 
OSS 
042 
083 

- 0 01 
035 
168 
082 
0.54 
617 
157 
135 
0 21 
027 
147 
0.28 

-0 .01 
044 
0.10 
40S 

-100 00 

003 
0.01 

-0 ,01 
002 
0 13 
305 
2.04 

- 0 01 
0.01 
0.08 

- 0 00 
000 
0.02 
0 01 
1.57 
023 

- 0 00 
0 01 

337 
2.22 
003 
0 0 1 
0 16 
683 

- 0 0 0 
0 33 
1S2 
0.14 

- 6 0 1 
003 
OSS 
0 21 
005 

- 0 01 

0.02 
007 
0 17 
061 

-OOO 
- 0 0 1 

0 01 

-0.D2 

007 
006 
OSS 
0 01 
580 
628 
OSS 

0 16 

(SK2) mg/l Ars 
13 6 
11 B 
142 
6.7 
S8 

102 
188 
S l 

146 
l i s 
135 
S7 
S6 

l i s 
12 1 
8 3 

10 3 
107 

11 
163 

1.3 
165 
766 
73.5 
lOS 

11 
16 

16.6 
SB 

16 6 
122 
7 5 

11.5 
12.3 
14.1 
l i s 
132 
208 
108 
384 
10 3 

206 
181 
188 
8 2 

15 5 
21 1 

11 
IS8 
106 
16 8 
7S 

10 6 
10 2 

I I 
162 

2S 
175 
26 1 

22 
67 

6S8 
56 
SS 
76 

7308 
66 

326 
36 64 
12BS 

14 8 
21 S 

35 
14 3 

388 

• n I c ug/I 

0 6 

0 2 
OS 

17 

11 
0 3 
0 6 
0.4 

2 0 

- 2 0 

- 10 
- 1 0 

- 0 5 

- O S 
- 0 5 

ISS 
1000 

2 6 



MQEOT DATABASE 

ID Sita name 
MQEOT226 KOPP, ARVID * 25 Ml S CAMPAQUA MT 
MGE0T221 KEMP*.9 Ml SECAMPAQUA MT 
MQEOT28S JACKOU AP. 100 FT E OF CAMP AQUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST W E U 
MQEOT262 MBMQ GEO. TEST WELL # 1 * CAMPAQUA AREA 
MQEOT202 OLSEN, EOWIN • 8.4 Mi NE WINIFRED MT 
MGEOT251 SMH.SER, JAMES A * POWER MT 
MGEOT22S KEMP * 0.3 Ml ECAMPAQUA MT 
MGEOT227 KEMP * .25 Ml N CAMPAQUA MT 
MQEOT224 KEMP RR WELL (RUNAWAY) * .5 Ml N CAMPAOUA 
MGEOTI73 KEMP, ANNA * HOT SPRINGS, M T ' 
MGEOTOSI KEMP, ANNA* 5 Ml N HOT SPRINGS, MT 
MGEOT174 HUGHES. R A Y ' H O T SPRINGS, MT 
MGE0T21S BAXTEH.C ' 1 5 M I N CAMPAQUAMT 
MGEOTI7S BAXTER, CHARLES'HOT SPHINGS, MT 
MGEOT22S LUCKY HOWSEH RANCH ' 3 Mi SELONEPINE MT 
MGEOTI49 MATOVICH,J0HN ' 23 Ml SW SUN PRARIE MT 
MGEOT222 QAILPATTON RANCH ' I Mi SW LONEPINE MT 
MGEOTOTS LONEPINE OBSERVATION WELL 
MGEOTI 10 STREIT. GEORGE * 4MI E - IMI S FT BENTON MT. 
MGEOT24S WHITMAYER ASSOC * 4.5Mi SE SUN PRAIRIE SCH 
MQEOTIOO C U R K , BRAD ' 25 Ml EFT. BENTON MT. 
MGEOT114 UNOUSKY PLUNGE SPHINQS 
MaEaT072 UNOUSKY, I'B.S Ml S HAYS. MONTANA 
MGEOT046 BUCKCOULEE ' E OF TEST AREA 
MGEOTSIS ALZHEIMER, PAUL ' SW OF BRADY. MT 
MQEOT312 REVERE, LEE 
MGEOT649 LITTLE WARM SPHiNQS'9 Mi SELODQEPOLE 
MGEOTS24 LODQEPOLE WARM SPRINQS 
MGEOT048 BIQ WARM SPHiNGS'8.4 Ml NE ZORTMAN MT 
MGEOTOSI BIG WAHM SPRINGS'6.4 Mi NE ZOHTMAN MT 
MGEOT052 KIRKALDIE. BRUCE'7 Mi SWLODGEPOLE MT 
MGEOT037 URGECAPACrTYWEU'4 Mi SWWOLF POINT, MT 
MGEOT024 CITY OF WOLF POINT • W E U IN WOLF POINT 
MQEOT023 SHERMAN HOTEL OF WOLF POINT 
MQEOTOae USGS TEST W E U ' 1 MLE SOUTH POPUR, MT 
MGEOT02S FOSS ELM ER ' 5.8 Ml SE BROCTON 
MQEOT317 UNDTECH WATER DISPOSAL SERVCE 
MGEOTSIS THORNESS, HICK • 4 MILES NW OF BAINViUE 
MQEOTIOS CUWITER, MLT ' 4MI N -4MI E BIG SANDY MT. 
MQEOTSOS SIMS SPRINQ 
MGEOT140 TEXACOINC ' 17 Ml NWCENTRAL SCHOOL 
MGEOT2S2 MATOVAICH, MARTIN'17 Mi E MALTA NEAR SACO 
M G E O T I I l SLEEPING BUF REC AREA ' 4MI NNW ASHFIELD 
MGEOT145 SHRLE, WALTER ' 3 Mi S FRESNO DAM. 
MQEOTIOS PIMLEY, O O N * 4 Ml NWJOPUN MT. 
MQEOTIOS CADY, ELWIN ' 7 . 5 Ml NWJOPUN MT. 
MGEOTSOO FHANCiS,CUHA 
MGEOT 107 WELSH, ORVILLE ' IS Ml N - SMI E HINGHAM MT. 
MGEOTSIO EDWARDS, MARVIN/ MIKE DUSTBIHOFF 
MQEOT039 BIG WEST OILCO ' 2 Ml NE MTN VIEW SCHOOL 
MQEOT 104 HYGH, KEN ' 22 Ml N - 5 Mi W JOPUN MT. 
MGEOT 142 BRADBURY, ALFRED • 11 Ml E WILD HORSE MT 
MGEOT144 NAQEHUS, ORVILLE ' 3 Ml N SIMPSON MT. 

Std dev belence 
-0.98 

0.99 
OSS 

2.03 
- 2 48 

0.37 
638 

- 6 3 8 
052 

-0.67 
049 

- 0 2 1 
- 0 6 9 
-0.54 
- 0 9 5 

0.90 
- 0 69 
-0.25 

0.23 
- 9 1 5 
-0.59 

-0.07 
1.20 
0.42 
O.SS 
0.53 

051 
-OSO 

086 
S22 

- 6 2 5 
- O I S 

0.67 
- 1 8 0 
-0.25 
-0.2S 
-1.33 

0.O4 
-0.76 

653 
07S 

-0.56 
- 6 1 0 

O.SS 
- 6 7 3 

085 
0.87 

27 SB 
0.77 
1.67 
607 

Lab ph Sc 
6 7 1 
7.69 
8.53 
6.40 
8.21 
809 
7.63 
8.28 
838 
8.40 
663 
618 
9.16 
8.48 
9.43 
7.90 
8.50 
789 
7.93 
7.38 
8.90 
8.45 
6 10 
7.88 
8.24 
7.78 
7.85 
6.08 
8.16 
6.06 
798 
7.14 
7.80 
7.80 
630 
780 
6.50 
638 
7.62 
8.36 
7.65 
8.29 
8.35 
7.36 
637 
8.02 
7.59 
7.85 
6.09 
824 

8.72 
6 IS 
ess 

mmoha Tito mg/ l 1 
472.4 
8SS.7 
651.2 

855.6 
6117.0 
SSB6.0 

868.4 
593.7 
835.6 
633.6 
6172 
4706 
537.0 
442.3 
446.7 

2496.0 
2897 
398.8 

2882.0 
4649.0 
3737.0 

1724.0 
14300.0 

1678.0 
7448 

2062.0 

19800 
1430.0' 
1800.0 
1960.0 
8510.0 
7080.0 
ISSO.O 
1950.0 
2428.0 
2028.6 
3076.0 

465.6 
3236.0 
40460 
39190 
3736.0 
6323.0 
5938.6 
S28e.O 
4544.0 
3044.0 

1484.0 
2708.0 
1850.0 

304.15 
40919 
413.14 

420 
390.02 

9325. IB 
1981 g i 
419 84 
394 4 1 
364.72 
39526 
361.08 
336 76 

345.3 
273 0 1 
276.24 

1637.93 
1748 

24003 
2252.84 
2846.37 
2608.24 

960 
1368.89 

13094 
1219 1 
439.94 

1754 58 
1630 

1626 32 
1096.15 
1433.87 
123447 
355221 
3862.2S 

871.89 
1114.87 
142S. 18 
1445.27 
2011.26 

26028 
1S18.58 
SS33B7 
341S.S7 
2500.21 
476208 
4245 74 

2808 
324S73 
2077.47 

483.06 
B13.88 

164948 
1099.12 

HcoS mg/l Mkallnlfy 
2370 
3480 
3270 

3430 
608.0 
807.0 
3540 
314.0 
3280 
326.0 
331.8 
260.0 
2670 
1880 
2550 
8450 
164.0 
2SSB 
020.0 
S8B0 
702.0 

170.5 
461-0 
328.0 
4020 
101.0 

610 
1530 
1480 
6270 
544.0 
4820 
541.0 
8840 

1121.0 
SB60 
S12 0 
2636 

1551.0 
112 5 
1510 

1005.0 
586.0 

S065.0 
651.0 
842.0 
5B6.0 
427.0 
B41.0 
7300 
6520 

351 

101 

81 

Sampis typa 
Dissolvad 
Dissolvad 
Dlaso^ed 

Dissolvad 
Dissolved 
Dissolvad 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

OissoNed 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 

Totai Recover 
Dissolved 
Dissolved 
Dissolved 

Dissolved 

Dissolved 
Dissolved 
Dissolved 

Diaaoivad 
Oiasolvad 
Dissolved 
Dissolved 

Dissolved 
Dissolved 

Dissolved 

Disaolvad 

Diasolvad 
Disaolvad 

Dissolved 
Dissolvad 

Calcium mg/l 
2 1 
4 0 
2S 
3.2 

12.6 
10.0 
23.8 

93 
4.8 
4.4 
9 6 
5.7 
4.6 
3.3 
5.6 
5.7 
2.4 

28.4 
3S.8 

2070 
11.6 
1S4 

181.0 
250.S 

a 32S.0 
118.6 
42S 

28S.6 
286.0 
2880 
187.0 
242.0 

ISO 
24.0 
54.0 

8 8 
2 3 

706 
25.4 
4B5 

2S 
521.0 
4SO0 

8 2 
26.0 
27.0 

SISO 
17.4 
7.1 

320 
6 8 
7 8 
55 

Magnesium mofl 
OS 
0.7 
0.2 
OS 
2.4 
3.3 
SS 
0.4 
1.0 
6 4 
6 6 
0.6 
0 7 
6 4 
0.7 
0 7 
OS 
7B 

11.6 
1806 

3.2 
160 
65.0 
866 

508.0 
566 
228 

110.0 
SSO 
BS.O 
SSO 
SSO 

36.6 
5.2 

31.6 
2.6 
0.8 

626 
13.0 
233 

6 7 
1560 
174.6 

2.5 
11.2 
13.2 

IS26 
4.8 
1.8 

376 
OB 
1.6 
1.3 

Sodum mg/l 
117.0 
147.7 
1520 
152.0 
127.0 

2141 0 
7500 
1544 
144.0 
1420 
150.0 
139.0 
127.0 
134 0 
101.0 
1050 
608.0 

2 3 8 
328 

253.0 
1078.0 
8850 

2 4 0 
35.2 

3250.0 
1930 
8 9 4 
72.0 
750 
750 
5 2 5 
6 7 0 

4020 
1330.0 
1500.0 
214.0 
4630 
5950 
337.0 
710.0 

17.1 
6000 
2540 
293.0 
9220 

1570.0 
18000 

1380 
1093 0 
713 0 

365.0 
8400 
394.0 

Potasaluff l ffl^ 
15 
2 8 
9 1 
4.0 
9.3 
4 7 

106 
2 6 
2.8 
2 1 
3 4 
3 7 
2.7 
17 
2 3 
I S 
t.S 
2 2 
1.7 

344 
6 7 
3.3 
6.7 
6 1 

248 
3.2 
17 

13.3 
ISO 
130 
8 5 

11.1 

190 
1.8 
4 7 
5.2 
1.4 
5 5 
7.1 
17 
4 5 

25 1 
254 

2 5 
S.S 
4.4 
8 2 
3 4 
1.1 

IO 
2 8 
1.8 

l iB i i mg/ l Sillea ( S K 2 > 
022 
028 

- 0 00 

o n 
0 12 
008 
OIS 
085 
0 12 
002 

o n 
003 
609 
0.20 
017 
0.07 
630 

- 6 0 1 
609 
0-04 
0.03 

0.01 

482 
236 
016 

- O O I 
- O O I 
- 0 01 

160 
OIS 
005 
067 
0.10 
0.08 
617 
008 

- 0 0 0 
035 
046 
0.03 
002 
606 
0.05 
002 
005 
003 
572 
003 
6 0S 
0 01 

mall 
324 
349 
432 
422 
353 
124 
7 6 

43 6 
414 
366 
365 
32.9 
293 
28S 

21 
19 5 
165 
15 9 
182 
11.8 
105 
7 5 

178 
147 
6 1 
8 3 
6.3 
16 

16.3 
163 
145 
14.1 

13 
13 

9.9 
16 

197 
244 
214 
19 7 
295 
17 1 
17 1 
7.4 
7.5 
IS 

19 1 
9 8 
6 4 

6 7 
7 3 

9 

Araanic ugfl 
2 4 

146 
0 2 

0 6 

56 
07 
9 9 
IO 

87 
4 2 

23 0 
277 

7 0 

0 2 

2 9 

NOTE: A negative valua for concentration incficalea the detection Hmlt for that analyle fTTitOfT'" J i l i i i tiir f ' l " ^ (i ' 'Y-" • " - * T - ' tval) inrf"•-*•• **t^d above oround lurface (metera). 



MQEOT DATABASE 

ID Sita name 
MGEOT209 TAHGHEE SULPHUR SPRING'OMI W W YELLOWSTONE 
MGEOT 177 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGEOri2S UPPERMOST SPRING-STAUDENMEYER RANCH 
MGEOT 128 UPPER-EAST SPRING-STAUDENMEYER RANCH 
MGEOT 125 LOWER WEST SPRINGS-STAUDENMEYER RANCH 
MGEOT127 LOWER EAST SPRINQ-STAUDENMEYER RANCH 
MQEOT124 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGE0TI2I ANDERSONS PASTURE SPRING #1 
MGEOT122 ANDERSONS PASTURE SPHINQ «2 
MQEOT210 USFS' BAKERS HOLE* SMI N WEST YELLOWSTONE 
MGEOTIIS SLOAN COW CAMP SPRINQ 
MGEOT120 WESTFORKSWIMMINGHOLE 
MGEOTIIS CURLEW CREEK WARM SPRING 
MGEOTI 19 WALL CANYON WAHM SPRING 
MGEOT229 WOLF CREEKHOT SPRING 
MQEOT129 LOWEU HILDRETH SPRING*I5 MISWDILLON 
MGEOTOIS BEAR CREEK SPHINGS 
MQEOT132 VIGLANTE WAHM SPRING 
MQEOT041 U DUKE HOT SPRINGS 
MGE0T012 BROWNS SPRINGS 
MGEOTOIO PUUER HOT SPRINGS 
MGEOTOIO TRUDAU SPHINGS 
MGEOT040 CHICO HOT SPRINGS 
MQEOT0S2 GROUN0WATEH*4.7MINEFT SMITH MT 
MGEOT074 BROVm CATTLE CO* 3.1 Ml N. BIRNEY MT 
MQEOT276 JARDINE HOT SPRINGS 0 25 Ml E OF JACKSON 
MQEOT289 MBMQ GEOTH ERMAL TEST * THEXTON TX- 12 
MGEOT028 JACKSON HOT SPRINGS 
MGEOT293 PRIVATE GEOTHERMALTEST'ENNIS HOT SPRINGS' 
MGEOT277 UPHAM DOMESTC WELL 1 Mi NW JACKSON, MT 
MQEOT117 ENNIS HOT SPRINGS 
MGEOTOSS BROWN CATTLE C O ' 9 SMI SW BRN EY DAY SCH 
MGEOTOSI BEAVERHEAD ROCK SPRINGS 
MGEOTISS APEX WAHM SPRING 
MGEOT323 ELKHORN HOT SPRINGS 
MGEOT292 MARTIN, WETH 
MQEOT32S NEW BILTMORE HOT SPRINGS 
MGEOTSOe NEWMAN. JOHN 'JOUET, MT 
MGEOT2S0 ANDERSON SPRING 
MGEOTOOS ANDERSON'S SPRING 
MGE0T043 NORRIS HOT SPRINGS 
MGEOTOIS POTOSI HOT SPRINGS 
MGEOT 187 GROSS, P E T E ' 4 MIS PONY MT 
MQEOTSII MCFERRAN, EUGENE ' BIUINGS, MT 
MGEOT 179 CARTER'S BRIDGE ' A M I SE LIVINGSTON MT 
MGEOTOII AVON WARM SPRING 
MGEOT284 BOZEMAN HOT SPRINGS * OWNER - CHARLES PAGE 
MGEOT268 BOZEMAN HOT SPRINGS * OWNER - CHARLES PAGE 
MQEOT265 BOZEMAN HOT SPHINGS * OLD W E U 
MQEOT26S BOZEMAN HOT SPRINGS * ORIGINAL SPHINQ 
MGEOTSSS BOZEMAN HOT SPRINGS 
MGEOT2S9 RANCA* MCLEOD 
MGEOT259 SCOTT FEED LOT 
MQEOT260 SCOTT FEED LOT 
MGE0T2S0 BLUEJOINTCREEKHOT SPRING 
MGEOT002 BHIDGER CANYON WARM SPRINQ 
MGEOT334 LOVEMELViN*THHEE FORKS, MT 
MQEOT033 GROUNDWATER*5 3 MIW HARDIN MT 
MGEOTSS2 SHPTON. HAROLD * THREE FORKS MT 
MQEOT25a HERMAN. T E. ' ROCKY RANCH 7.4 M W HARDIN 
MGE0T344 GAUOGLY HOT SPHINQ 
MGEOT245 LOST TRAIL ' WAHM AND HOT SPRINQS 
MQEOT089 CAIN MIKE'S.S Ml S VOLBERG 
MQEOTOIS HUNTERS HOT SPRINGS 
MOEOTS28 JORGENSON.JACK'THHEEFORKSMT 
MGE0T348 RENOVA HOT SPRINGS 
MGEOTSSS WESTMORELAND ' S, I M W SARPY SCHOOL 
MGEOTOSS USCOM RANCH * 5.5 Ml NW OF N STACY SCHOOL 
MQEOTSSI TINDER.L MARIE* THREE FORKS MT 
MQEOTS27 WILCOX. RALPH * THREE FORKS MT 
MQEOTSSS RICHARDSON, DEIRDRE * THREE FOR KS 
MGEOTS47 MEDICINE HOT SPRINGS 
MGEOT0S2 WESTERN ENERGY * 2 Ml N COLSTRIP MT. 
MaEOT020 PIPESTONE HOT SPRINGS 
MaEOT0S2 FRED WETSTEON SPRINQ DEVELOP 
MGEOTSSO HART, FRANK * THREE FORKS, MT 
MGEOT063 ANADARKOPRO0*6Mi E F O S T m MT 
MGEOTOSS UN-NAM ED SPRING * 29 M NE OF FOSTER MT 
MGEOT 126 COWAN SPHING*9MI NW THREE FOR KS MT 

Boron ug/I 1 
60.0 

120.0 
0 2 

0.5 

0.7 

O l 
600 

- 2 0 0 
680.0 

0.8 
62O0 

600 
0.9 

O l 

SOO 

110.0 

260.0 
2500 
2600 
280O 

6 2 

1650.0 
2290.0 

2200 
140.0 
190.0 
4200 

O l 
50.0 

0.7 

0.5 
281.0 

390.0 

730.0 
6 1 

OS 

nat analyla. A 

LltNum ugi l H,S 
30.0 

150.0 
0.9 

1.0 

6 8 

290.0 
230.0 

6.6 
220.0 
2SO.0 

0.9 
8.0 

1.1 

-2 .0 

0.5 
58.0 

300 

38.0 
38.6 
36.0 
37.0 

110.0 
65.0 
740 

110.0 

130.0 
280.0 

90.0 

3.3 

309.0 

180.0 

I9O.0 
0.8 

800.0 
as 

-IO.O 

Local ion 
ISS 04E 27 AACA 
ISS02W 17 CBD 
tSS02W 17 CBD 
ISS02W 17 CBD 
ISS 02W 17 CBD 
13S02W 17 CBD 
ISS 02W 17 CBD 
ISS 2W 1BAC 
ISS 2W tSAC 
ISS OSE 15 ABAB 
12S IE I9C0A 
12S01E 16CB 
l i s OIE 13 DBC 
10S01E07CAB 
lOSOlE 9 BBBB 
09S l o w 29 AAAC 
9S 9E 19CAA 
09S OSW 22 BOOO 
8S8E32CDBA 
6S SW 30DCB 
8S SW lAACC 
7S 4W 70CAD 
6S SE ICDCD 
05SS1ES5CCC2 

OSS 15W2SCBAA 
OSS OIW 28 DCA 
5S 15W25CBBB 
05S01W28 0BAA 
OSS 15W23CABA 
OSS OIW 21 BB 
OSS 42E 22 DBBC 
SS 7W 22ABBD 

County 
GALUTIN 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
BEAVERHEAD 
GALUTIN 
MADISON 
MADISON 
MADISON 
MADISON 
MADISON 
BEAVERHEAD 
PARK 
MADISON 
PARK 
BEAVERHEAD 
MADISON 
MADISON 
PARK 
BIGHORN 
ROSEBUD 
BEAVERHEAD 
MADISON 
BEAVERHEAD 
MADISON 
BEAVERHEAD 
MADISON 
ROSEBUD 
MADISON 

OSS OSW 11 AADADCBEAVERHEAD 
4S 12W 2SACA0 

4S 7W 28BDA 
04S22E2SCCOB 
SS 13E2SABA 
SS ISE 2SABAB 
SS IW 14DAB 
SS 2W SCACC 
OSS 02W OS CBOD 
OSS 27E 04 BCOD 

ION SW 24BBC 
02S 04E 14 DAD 
02S 04E 14 DAD 
02S04E 14 DAO 
02S 04E 14 DAD 
2S 4E 14D0BAA 

2S ISE IS BCB 
2S ISE 15 BC 
2S 2SW 1ABB 
IS SE 34BCD0 
0 1 S 0 2 E 2 B / U ^ 
01SS2E23BD 
e i S 0 2 E 2 1 D B D B 
01SS2E I4CCDD 

BEAVERHEAD 
SWEET GRASS 
MADISON 
CARBON 
SWEET GRASS 
SWEET GRASS 
MADISON 
MADISON 
MADISON 
YELLOWSTONE 
PAHK 
POWELL 
GALUTIN 
GALUTIN 
GALUTIN 
GALUTIN 
GALUTIN 
SWEET GRASS 
YELLOWSTONE 
YEUOWSTONE 
RAVALU 
GALUTIN 
GALUTIN 
BIG HOHN 
GALUTIN 
BIGHORN 

OIS ISW ISBCCCA RAVALU 
OIS tSW 15 BCC 

IS 12ESCCA0 
01S02E0SDCC 
01N4W32DBC 

OIN 46E 28 ABCB 
61N02E22CAB0 
01N02E22CA 
OIN 02E 22 ABBB 
OIN 20W 12CCA 
62N41ES4BA0C 
2N SW aSBDDD 
62N 17W IB ABB 
62N 02E 17 DDCC 
02N 34E 2 CACD 

RAVALU 
CUSTER 
PARK 
GALUTIN 
JEFFERSON 
TREASURE 
CUSTER 
GALUTIN 
GALUTIN 
GALUTIN 
RAVALU 
ROSEBUD 
JEFFERSON 
RAVALU 
GALUTIN 
BIG HORN 
BIGHORN 

02N 0 IW 04 AAAD JEFFERSON 



MGEOT DATABASE 

ID Site nama 
MGEOT178 WOLF CREEK HOT SPRING 
MGEOTS43 WIUIAMSBURQ SPRING 
MGEOTOSO O I L W E U (TENSLEEP FORMATION) 
MGE0TS41 MONTANA RESOURCES MONITORING W E U C 
MGEOT342 MONTANA RESOURCES MONITORING WELL D2 
MGEOTOSS HOWARD SPRING * 25 M SE OF BIGHORN MT 
MGEOT246 WENDT. FRED * .75 Mi S GREGSON (FAIRMONT) 
MQE0T2S6 MBMGRESEARCH W E U * FAIRMONT HOT SPRINGS 
MQEOT 165 NELSON. HARVEY • 5 Ml S BROADVIEW MT 
MGEOTOSI BRADBROOK • to M S BROADVIEW MT 
MGEOT27B F/URMONT HOT SPRINGS, ANACONDA 
MGEOT247 SPANGLER, HAZEL * 2 Mi E-NE GREGSON MT 
MGEOT214 HUNSAKER SPRINQ 
MGEOTISO MONT HIGHWAY DEPT * .75 Mi SEWACO MT. 
MGEOT2I3 PLUNKET U K E WAHM SPRINQS 
MQEOT237 SPRINGS FROM JOINTS IN MISS CYN'SW PLUNKET 
MGEOTISI MONTANA DEPT HIGHWAYS ' 2 . 5 Mi NEWACO MT 
MOEOT21S HUNSAKER, MAURICE 
MQEOTISS ANACONDARED TRAVETINE MOUND-GEYSER 
MGEOTS2S SLEEPING CHILD HOT SPRINGS 
MGEOT2S6 BRUCE N * IRRIGATION W E U WITH BOOSTER 
MQEOT2S4 TOSTON WARM SPRING 
MQEOT2I8 TOSTON WARM SPRINQ 
MQEOT217 BRUCE. NORMAN 
MGEOT2I5 KIMPTON SPRING 
MQEOTlSa WARNER WARM SPRINQ 
MGEOT172 STEELE, WIILUAM ' 12.5 Ml SEPINEVIEW MT. 
MQEOT284 MBMGTEST WEU'WARM SPRINGS STATE HOSPrTAL 
MGEOTOOS WARM SPRINGS 
MGEOT233 WARM SPRINGS STATE HOSPITAL 
MGEOT231 WAHM SPRINGS STATE HOSPITAL 
MQEOT34B BOULDER HOT SPHINQS - UPPER SPRINQ 
MGEOT351 BOULDER HOT SPHINGS - LOWER SPRING 
MGEOTSSO BOULDER HOT SPRINGS - MIDDLE SPRING 
MGEOT232 WARM SPRINGS STATE HOSPITAL ' SPRINQ 
MGEOT 185 M - B NO. 12 • 5 Ml NE HAMILTON MT 
MQEOTI71 QRIERSON, J B.*2.SMI NE RANCHERSCEMETARY 
MGEOTISO PRISON RANCH SPRINQ SITE NO. 4 
MGEOT113 DEER LODGE PRISON HANCH W E U 
MQEOro44 BEDFORD SPRINQS 
MGEOTIOI GRIEHSON, J . B . ' 2 3 Ml NW HYSHAM MT 
MQEOT27S MBMGRESE/VRCH W E U ' WEED CHEEK- IB 
MGEOT274 MBMGHESEARCH W E U * WEED CHEEK- IA 
MQEOT255 HANSER. BILL ' 3 Ml SWTWO DOT MT 
MGEOT2S8 FOX INC ' 15 Ml W - S W T W O DOT 
MQEOT257 HOM ER, RAY • TWO DOT WATER SUPPLY 
MGEOT2S6 HARLOVI/TON ' SOUTH MUNICIPAL WELL 
MQEOTOIS HILLBROOK FLOWING W E U 
MGE0T014 W A U S HOT SPRINQ 
MGEOTOOl ALHAMBRA HOT SPRINGS NORTH 
MGEOT278 TOWNSEND,HEHB'25 Ml SW WHrTE SULPHUR SPGS 
MGEOT290 RALPH JOHNSON,P.O.BOX 85,WHiTE SULPHUR SPH 
MGEOToa4 WHITE SULPHUR SPRINQS 
MGEOT282 v m r r E SULPHUR SPRINGS BANK WELL 
MGEOneS WATTS, JAMES • 16 Ml NE KINSEY MT 
MQEOT 184 M - B NO 8 WEU'2 .5 Ml SECORVAUISMT 
MGEOT007 BROADWATER HOT SPRINGS WELL 
MQEOTOOS GLOEGE W E U 
MQEOTOOS GARRISON WARM SPRINGS 
MGEOT337 CHADWICK GREG 
MGEOT206 USGS OBS W E U ' 4 Ml SW EAST HELENA MT. 
MGEOTS36 MUELLER BUZZ 
MQEOT242 FLORENCETESTWELLA 
MGEOT329 SiVBITE MYSSE ' BOX 315 ' INGOMAH MT 59039 
MQEOT 167 CHERRY CK SHEEP C O ' 1 SSMI SE HAGEN RANCH. 
MGEOT261 MOORE, THOMAS • 6.5 Ml SW ANGEU MT 
MGEOT322 BYRN E WARM SPRING ' WEST OF BEARMOUTH 
MGEOTIIS NIMROD SPHINGS 
MGE0T02S BEARMOUTH SPRINGS 
MGEOTSSS QAHRICK GALEN 
MQE0TS4S LOLO HOT SPRINGS 
MGEOT069 MARYSVLLE DEEP WELL DEPTH 5750 
MGEOT 170 CHERRYCREEK SHEEP C0*2S MIN VANANDA MT 
MGEOT162 OLSEN, JONAS ' 9 Mi NW FUTWLLOW MT 
MGE0T201 O L S E N J O N A S ' 14 Mi NE N-BAR HANCH 
MGEOT164 REYNOLDS, KEITH ' 6 Mi NE FUTWIUOW MT 
MGEOT 163 H I U . FLOYD • 7 Ml N FUTWILLOW MT 
MGEOT 180 M-B4(BLrTLEHCK) ' 6 Ml NW MISSOUU MT 
MGEOT254 KING. JOE S SONS INC. * 5 Mi SSWWINNET MT 

Boron ug/1 Uthium u g ^ H,S 
70.0 

3500 12.0 

-100.0 
-100.0 

70.0 
240.0 
930.0 

460 
340.0 

600 
100.0 

110 0 
120.0 

160.0 

OS 
180.0 
70.0 

120.0 
380.0 
-20 .0 

110.0 
0.1 

170.0 
OS 
OS 
OS 

110.0 

140.0 

280.0 
160.0 
100.0 
2500 

OS 
0 2 
0 2 

- 2 O 0 
23200.0 

S.l 
7900 0 
6740 

6 8 
6 1 

13.0 
33.0 

390 
800.0 
110.0 
960.0 
650.0 

280 
10.0 

110.0 
32.0 
200 
600 
25.0 

200 
39.0 
47.0 
760 
5.0 

70.0 
370.0 

4300 
450.0 

0.2 
0.2 
0.2 

4000 
too 

140.0 
70.0 

70.0 
600 
53.0 
98.6 
55.0 
52.0 
18.0 

- 2 0 
2020.0 

1150.0 
29.0 
50.0 

1320 0 

2820.0 
1400 

17.0 
1400 
180.0 

1880.0 
30.0 

200.0 
128.0 
310.0 
SSOO 

30.0 
290.0 

Local ion 
lOSOlE 9 BBBB 
OSN OSW 23 COBO 

OSN 07W 17 DAD 
OSN 07W 17 AAC 

OSN 10W 11 BABD 
OSN l o w 02 CAO 
OSN 23E 4 CBBC 

SN l o w 2BDCA 
04N OOW 31 CDAC 
4N 2E 32DBDB 
04N 32E 35 BABA 
4N IE27AA 
04N OIE 27 ABDD 

4N 2E ISACAC 
04N 11W 13 AADA 
4N 19W 7DC0D 
04N01E 10 BCBB 
04N OSE 08 DAD 
04N OSE OS DAD 
4N 1E4A0DC 

OSN OIE 22 DBB 
OSN S2E 20 AAAC 
OSN l o w 24 ABAD 
SN IE 22 DBBC 
SN l o w 24ABBD 
SN 10W24A 
OSN 04W lOCBA 
OSN 04W lOCBA 
OSN 04W lOCBA 
OSN low 24 ABBD 
OSN 20W 14 BBBB 
06N SSE 07 BAAC 
07N l o w 29 BC 

7N 1E23BAAD 
07N SSE 08 DBD 

OBN 13E3I AACC 
OSN 1SE28CADD 
OSN ISE 27 ADAD 
OSN ISE 22 CDDA 

SN SW 1SACAA 
OSN OSE 28 OCC 
OSN OSE 13 ADAA 
SN 7E 18BB 
OSN OSE 13 AAAA 
OSN 48E 04 BBBA 
OSN ISW 8 BAAC 
ION 4W 2eACA 
ION 4W 28AC 
10NSW ISACB. 
ION OSW 18 CDDD 
ION OSW 18 CCDC 
ION 04W 10 CCC 
ION 20W 12BBBA 
U N SSE 28 BAC 
UN SSE 26 BAC 
t l N 4 3 E 2 t C 0 C A 
1 IN 15W 14 CAC 
U N ISW t4CDAA 
I I N 14W 12CD 
n N 0 4 W 12 CDD 
11N23W7ADCC 
I2N OOW 32 ABDC 
12N S8E 27 AD 
ISN 2SE OS CD 
ISN 24E 12 DDA 
13N26Eei DA 
I4N 28E SS AO 
I4N 20W 24 ADBC 
14N 26E 20 ABCC 

County 
MADISON 
SLVER BOW 
STLLWATER 
SLVER BOW 
SLVER BOW 
TREASURE 
SLVER BOW 
SLVER BOW 
YEUOWSTONE 
STLLWATER 
SLVER BOW 
SLVER BOW 
BROADWATER 
YEUOWSTONE 
BROADWATER 
BROADWATER 
YELLOWSTONE 
BROADWATER 
DEER LODQE 
RAVALLI 
BROADWATER 
BROADWATER 
BROADWATER 
BROADWATER 
BROADWATER 
BROADWATER 
YELLOWSTONE 
DEER LODQE 
DEER LODGE 
DEER LODGE 
DEER LODGE 
JEFFERSON 
JEFFERSON 
JEFFERSON 
DEER LODQE 
RAVALLI 
TREASURE 
POWELL 
POW EL 
BROADWATER 
TREASURE 
YEUOWSTONE 
YEUOWSTONE 
WHEATUND 
VWEATUND 
WHEATUND 
WHEATUND 
JEFFERSON 
JEFFERSON 
JEFFERSON 
MEAGHER 
MEAGHER 
MEAGHER 
MEAGHER 
CUSTER 
RAVALU 
LEWIS AND C U R K 
LEWIS ANO C U H K 
POWELL 
LEWIS ANO C U H K 
LEWIS AND C U R K 
LEWIS ANO CLARK 
RAVALU 
ROSEBUD 
ROSEBUD 
ROSEBUD 
GRANITE 
GRANITE 
GRANITE 
LEWIS AND C U R K 
MISSOUU 
LEWIS AND CLARK 
ROSEBUD 
PETROLEUM 
FERGUS 
PETROLEUM 
PETROLEUM 
MISSOUU 
PETROLEUM 

NOTE; A negative valua for concentration Indicates tha detection limit for Thnt snr'Y*^ * "-n^TJ-T—^"-f-" * * " ! I I I I I I II In l i i i l ) i i i i l rsTss hasri sh^va g rp " " ^ - i r f i ce /q i y ta f s ) 



MGEOT DATABASE 

ID Sita nama 
MGEOTISS SHAW, B U D * t 7 Mi SW MOSBY MT. 
MGEOTISO EAGER, REX * 2 Ml SW WINNETT MT. 
MGEOTIBI BRATTON, WAYNE * 2 Ml SE WINNETT MT. 
MGE0T305 BURLY VISTA TRACTS 
MQEOT1S7 TEIGEN. PETER • S Ml E QRASSRANQE MT. 
MGEOTISS MATOVICH * 4.5 Mi E GRASSRANGE MT 
MGEOTISI HOLE N 0 2 M - B DRLLINQ PROJECT 
MGEOT240 MSU AG EXPERIMENT STATION * MOCCASIN MT 
MGEOTISS BBADY,EARL*4 Ml NW WINNETT, MT 
MGEOT20S GERDRUM, RONALD * 3 Ml NE GRASS RANGE, MT. 
MQEOT152 CENEX' ISMINEWINNETTMT 
MGEOTISS BASSETT, EARL * 7.5 Ml NW TEIGEN MT. 
MGEOT059 HEDMAN, J. ' 40 Ml NE LEWISTOWN MT. 
MQEOT156 HARRIS FLOYD • I I Mi NW TBQEN MT 
MGEOT 194 FOX. DENNIS * 7 Ml NW GRASSRANGE MT 
MGEOT239 UUHENCE HESS * 1 Mi N MOCCASIN MT 
MGEOT204 DEUNEY, D 0 U G U S * 7 Mi NW (WILD HORSE UNTT) 
MGEOTOSO BROOKS WARM SPRINQ * 2.5 Ml NW BROOKS MT. 
MGEOT195 DEUNEY, OOUGUS * 11 Ml NWROYMT 
MQEOTISA MLLER RANCH ' 14 Ml SEVALEhTTINE MT 
MQEaT045 CARDINAL PET CO ' 10 M E HILGER MT 
MGEOTISS BUSENBARK. MERUN' l Ml S VALENTINE MT' 
MGEOTOOS QUINN'S HOT SPRINGS 
MGE0T268 QUINN'S HOT SPRINGS ' JIM ANO DONNA BROWN 
MGE0TIS7 YEAGER ' 8 Ml EAST MOULTON, MT. 
MQEOT079 FINLEY, R.S. ' l Ml NW ST. IGNATIUS 
MGEOT205 SROKY, FRANK* 9 Ml EAST HOY, MT. 
MGEOT192 HORYNA, JAMES* 6 Ml EROYMT 
MGEOT IS 1 CORPS OF ENGINEERS SOUTH WELL AFTER PERFS 
MGEOT090 BRYSON, HAROLD* 1 MIW MOIESE MT 
MGEOT070 YARGER, ROBERT * 13 Mi W CIRCLE MT 
MQEOT287 SAND COULEE WTR USERS BENCH W ABV SANO COU 
MGEOT 193 TAYLOR, JAMES * 6 Ml ECHRISTINA MT 
MaE0T2S8 CHARLES EKTTSMINQER'TOWN OF NUMBER SEVEN 
MQEOT295 CUSTER, EVEHEn* EDEN HT, GREAT FAUS, MT 
MGEOT297 TOWN OF TRACY 
MQEOT054 SLCGSVOLD. A. K. * 17 M SERITCHEY MT 
MGE0T211 GOVER * 2.5 Ml TRAVIS SCHOOL 
MGEOT200 V L U G E INN * 2 5 Mi NETRAVIS SCHOOL 
MGEOT299 STONE GENE 
MGEOT062 WEBB RES * 17 5 Ml SE GEHALDINE MT. 
MGEOTSSS HOLLAND, JIM - GREEN SPRINGS 
MGEOT248 QREEN SPRINGS ' HOLUND HANCH 
MGEOTIBI TACKE. ROBERT ' 2 Ml SW GREAT FALLS MT 
MQEOT196 PAUL. MCHAEL(ROBINSON)'S SM SWGREATFALLS 
MGEOTSIS BUTTE CHEEK SPRING'SQUARE BUTTE 
MGEOTSIS BUTTECHEEK SPRING - NORTH • SQUARE BUTTE 
MGEOTISS CHAMBS1UiN,CUHTIS*2MIWLLER SCHOOL 
MQEOT321 MELTON, U R U E * LOWER AQUIFER 
MGEOT314 USQS - MELTON, LEON 
MQEOT23S SCHMIDT,UOYD * 3.5 Ml SE SQUARE BUTTE 
MGEOTISO USGS OBS W E U * . 5 MIS VAUEY SCHOOL 
MQEOTISS EIDEL*.5 MIS SUNSET MEMORIALCEMETAHY 
MGEOT07B WEBSTER, BONITA'BOX 443 RONAN MT 
MGEOTOSS DEMARS.TOM J ' 10 Mi W OF WINIFRED MT. 
MGEOT249 HOMESTEAD ACHESCOUNTY WATEB DISTRICT 
MQE0T2S0 HOMESTEAD ACHES COUNTY WATER DISTRICT 
MGEOT241 MCCOUUM. JIM ' 10 Ml NW MATHISON RANCH 
MGEOT07e CARR, FRANK'BOX 456 HOT SPRINGS MT 
MGEOT047 * RYFFEL BROS. * SMI S 4 3 Ml E HIQHWOOD 
MQEOT097 CHRISTIANSON, BOB*HOT SPHINGS MT. 
MGEOTS07 HOT SPRINGS CITY 
MGEOTOSS TOWN OF HOT SPRINGS* MAIN WELL BY CHURCH 
MGE0T228 LBSTNER. U U R A ' CENTRAL AVEHOT SPRINGS 
MQE0T29I SOUTH EAST OF CAMP AQUA 
MaEOT071 CORN HOLE' CAMAS HOT SPRINGS 
MQEOTOaO HOT SPHINGS MONTANA 
MGEOT0I7 CAMAS HOT SPRINQS 
MQE0T352 SYMES HOTEL W E U 
MGEOT029 SYM ES HOT SPRINGS WELL 
MGEOTOSI HOT SPRING GEOTHERM WELL - UNNAMED 
MGEOTSSS KOEPLING, DELBERT ' WELL 138 
MGE0TSS4 OSTRANGER. DAVE ' WELL 58 
MQEOT077 VERNER. ROSE'3.7S Mi W PABLO MT 
MGEOTOOS IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT220 JACOBSEN, R * HOT SPRINGS MT 
MGEOT 178 KOPP, ARVID * HOT SPRINQS, MT 
MQEOT042 SUN RIVER SPRINGS 
MQEOT287 MBMG GEOTHEHMALTEST WELL # 1'CAMPAQUA AREA 

Boran ug/I UtMum ugA H,S 

40O 

B60 

80.0 
1700 
109.0 
220.0 

270.0 
970 

- 2 0 O 
-20.0 

1590 

250.0 
ISS.O 

70.0 
140.0 

SOO 
1200 
240.0 
1200 
90.0 

12O.0 

80.0 
800 

800 
160.0 

- 2 0 0 
241.0 

220.0 
ISOO 
1500 
630.0 

70.0 

4600 
350.0 

0.3 
0.2 

0 4 
03 

6440 
S9O0 

SOOO 

200.0 
1760 
230.0 

29.0 
220.0 

910 
- 10.0 

33.0 
200.0 
1150 
150.0 
1200 

2800 
69.0 
SSO 

123.0 
20.0 

1460 
290.0 

- 2 0 
120.0 

- 10 0 
. 28.0 

54.0 
150.0 

42.0 
550 
ISO 
67.0 
19.0 

70.0 
221.0 

12.0 

300.0 
277.0 

9 0 
4.0 

-2 .0 
12.0 

1000 
47.0 

251.0 
-10.0 
110 0 
5 8 0 
530 
35.0 

-10.0 
20.0 
20.0 
13.0 

18.0 
51.0 

7 4 
0.0 

0 0 
-OO 

-10.0 
300 
61.0 
200 

730 

Locatton 
14N30E09DACD 
14N 26E 02 CAO 
14N27E05DBB 
15N 19E30CCD0 
15N25ES0BBC 
15N24E20BDB 
ISN 2 I W 17 DCCC 
15N I4E 16 DCDD 

ISN 2SE 14 BCA 

16N 24E 28 AAC 
16N 25E 18 DDB 
16N 24E 7 CC 
16N 22E 05 DDB 
17N 14E28DAAD 
17N 23E 25 ABB 
17N 16E 19 DBOB 
17N 2SE 15 DBA 
17N28E09DB 
ISN 20E 34 BCAC 
I8N2SE2SAAA 
ISN 25W 9CDADA 
IBN 25W 09 DCBB 
ISN 20E 18 BBB 
ISN 20W 10 ADD 
ISN 2SE 10 ABA 
18N22E0I AAC 
I 9 N 2 I W S 1 D A B 
19N21W28CCA 

19N oae 14 DADA 
ION 20E 23 BCB 
I9N04E tSAADO 

ISN OSE 07 CBBO1 

ISN 02E 5 ACBC 
19N 02E 3 ABAA 
19N 24W 04 AADB 
20N H E 35 BCDA 
21N24W04ADB 

20N OSE 27 BCBB 
20N OSE 28 AACD 
20N 12E 27 BBAC 
20N 12E 27 BBAC 
20N S3E 26 BA 
20N 22W 20 ABCB 
20N22W21CBDA 
20N I2E IS BCDB 
20N 54E 1 DCDD 
20N 02E 3 BAAD 
21N20WS3 AAA 
21N 17E30BDBA 
2 IN OSE 14 AABC 
21N0SE 14 AABC 
21N23E ISCBBB 
21N23W 14 ACB 
21N0aE I I C B 
21N23W 10 BOD 
21N24W04 0BDA 
2 IN 24W 04 DBDA 
21N24W04 DABD 
2 1 N 2 4 W 0 3 B B B 
2 I N 2 4 W a 3 B B B 

2 IN24W3BBDB 
21N24W04ADB 
21N24W4ADCA 

22N 24W 13DA0D 
22N 23W 17BBC 
2 2 N 2 0 W S 1 C 0 D 
22N 24W 36 BBB 
22N 23W SS BABB 

22N 10W28CAB 
22N 2SW 2S DADD 

County 
PETROLEUM 
PETROLEUM 
PETROLEUM 
FERGUS 
PETROLEUM 
FERGUS 
MISSOUU 
JUDITH BASIN 
PETROLEUM 
FERGUS 
PETROLEUM 
PETROLEUM 
PETROLEUM 
PETROLEUM 
FERGUS 
JUDITH BASIN 
FERGUS 
FERGUS 
FERGUS 
PETROLEUM 
FERGUS 
PETROLEUM 
SANDERS 
SANDERS 
FERGUS 
U K E 
FERGUS 
FERGUS 
U K E 
U K E 
MCCONE 
CASCADE 
FERGUS 
CASCADE 
CASCADE 
CASCADE 
DAWSON 
CASCADE 
CASCADE 
SANDERS 
CHOUTEAU 
SANDERS 
SANDERS 
CASCADE 
CASCADE 
CHOUTEAU 
CHOUTEAU 
GARFIELD 
SANDERS 
SANDERS 
CHOUTEAU 
DAWSON 
CASCADE 
U K E 
FERGUS 
CASCADE 
CASCADE 
FERGUS 
SANDERS 
CHOUTEAU 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
U K E 
SANDERS 
U K E 
U K E 
LEWIS ANO CURK 
SANDERS 

NOTE: A negativa value for concentration inciicates the detection limit for that analyte. A negative value for SWL (static water level) Ir^dicates head above ground surface (meters). 



MQEOT DATABASE 

ID Site name 
MGEOT226 KOPP, ARVID * 25 Mi S CAMPAQUA MT 
MGEOT221 KEMP'SMISECAMPAQUAMT 
MGEOT288 JACKOU AP IOO FT E OF CAMP AOUA BATH SPA 
M GEOT027 C AMP AQUA AR EA T EST W E U 
MGEOT2e2 MBMGGEO TEST W E U «1 'CAMPAOUA AREA 
MQEOT202 OLSEN, EDWIN ' 8.4 Mi NE WINIFRED MT 
MaEOT251 SMB.SEH, JAMES A. 'POWER MT 
MGEOT22S KEMP ' OS Ml E CAMPAQUA MT 
MQEOT227 KEMP ' 25 Ml N CAMPAQUA MT 
MGEOT224 KEMP RR WELL (RUNAWAY) ' S Ml N CAMPAQUA 
MGEOT 173 KEMP, ANNA ' HOT SPRINGS, MT • 
MGEOTOSI KEMP. ANNA* 5 Mi N HOT SPRINQS, MT 
MQEOT174 HUGHES, HAY "HOT SPRINGS, MT 
MGEOT21S BAXTER,C * ISMINCAMPAQUAMT 
MGEOT 175 BAXTER, CHARLES * HOT SPRINGS, MT 
MGEOT22S LUCKY HOWSER RANCH * 3 Ml SE LONEPINE MT 
MGEOT14S MATOVICH,JOHN * 23 Ml SW SUN PRARIE MT 
MQEOT222 QAILPATTON R A N C H ' 1 Mi SWLONEPINE MT 
MGEOTOTS LON EPINE OBSERVATION W E U 
MGEOT110 STREIT. G E O R G E ' 4 M I E - I M I SFT BENTON MT. 
MQEOT243 WHITMAYER ASSCX: ' 4.5MI SE SUN PRAIRIE SCH 
MQEOTIOS CURK, BRAD ' 25 Ml EFT. BENTON MT. 
MQEOT 114 UNOUSKY PLUNGE SPRINGS 
MGEOT072 UNOUSKY, 1*6 5 Ml S HAYS, MONTANA 
MQEOT046 BLACKCOULEE * E OF TEST AREA 
MGEOTSIS ALZHBMER. PAUL * SW OF BRADY. MT 
MGEOT3t2 REVERE, LEE 
MGEOT04S LITTLE WAHM SPHiNGS*9 Ml SE LODGE POLE 
MaEOTS24 LOOGEPOLE WARM SPRINGS 
MGEOT04S BIG WARM SPRINGS*S 4 Mi NE ZOHTMAN MT 
MGEOT051 BIQ WARM SPRiNGS'S.4 MINE ZORTMAN MT 
MGEOT052 KIRKALOIE. BHUCE*7 Ml SWLODGEPOLE MT 
MQEOT037 LARGECAPACITY WELL*4 Mi SWWOLF POINT, MT 
MGEOT024 CITY OF WOLF POINT ' WELL IN WOLF POINT 
MGEOT023 SHERMAN HOTEL OF WOLF POINT 
MGEOTOSS USGS TEST WELL ' 1 MLE SOUTH POPUR, MT 
MQEOT025 FOSS ELMER ' SB Mi SE BROCTON 
MGEOTSI7 UNDTECH WATER DISPOSAL SERVCE 
MGEOTSIS THORNESS. RICK ' 4 MILES NW OF BAINVILLE 
MQEOTIOS CUWITER, MLT ' 4Mi N-4Mi E BIG SANDY MT. 
MQEOTSOS SIMS SPRING 
MGEOT140 T E X A C O I N C I 7 Mi NWCENTRAL SCHOOL 
MaEOT252 MATOVAICH, MARTIN'17 Ml E MALTA NEAR SACO 
M G E O T I I l SLEEPING BUF REC AREA ' 4MI NNW ASHFIELD 
MQEOT145 SHRLE, WALTER ' 3 Mi S FRESNO DAM. 
MQEOTIOS PIMLEY, O O N ' 4 Mi NWJOPUN MT. 
MGEOT 105 CADY, ELWIN ' 7.5 Ml NWJOPUN MT. 
MGEOT309 FHANCIS.CURA 
MQEOTI07 WELSH, ORVILLE' 13 Ml N-SMI E HINGHAM MT. 
MGEOTSIO EDWARDS, MARVIN/ MIKE DUSTBIHOFF 
MQEOT039 BIG WEST OILCO ' 2 Ml NE MTN VIEW SCHOOL 
MGEOT 104 RYGH, KEN ' 22 Ml N - 5 Ml W JOPUN MT. 
MGEOT 142 BRADBURY, ALFRED ' 11 Mi E WILD HORSE MT 
MQEOT144 NAGEHUS, OHViUE ' 3 Ml N SIMPSON MT. 

>n ug/I 
914.0 
968.6 
540.0 

0 8 
550.0 
12IO 

1000.0 
934.0 
9100 
8850 
8700 

710.0 
8490 
540.0 
5110 

91.0 

5 ISOO 
5070.0 

97O.0 
2520.0 

2200 
110O.0 

2890.0 
950.0 

1170.0 

490.0 

UtMum UQl H,S 
SSO 
80.0 
78.0 

59.0 
1260 
450.0 

60.0 
. 81.0 

74.0 
IOOO 

800 
650 
40.0 
240 

110.0 
-8 .0 

- 1 0 0 

170.0 

2100.0 

1400 

140.0 

96.0 
650 
70.0 

300.0 
260.0 

160.0 

130.0 

760 

1600 
80.0 

Locatton 
22N23W29CACA 
22N2SW2aCBBB 
22N 23W 29 ACAB 
22N 2SW 29 AC 
22N 23W 29 BADD 
22N 19E 32 ABBC 
22N01E22DDAC 
22N 23W 29 AADB 
22N 23W 29 BAAC 
22N 2SW 20 DCDB 
22N 23W 20 ODBC 

22N 23W IS DDAD 

22N 23W IS BBBB 

22N 24W 10 ABAB 

24N OSE 26 DDAA 
24N 32E 29 AAAC 
24N I2E 22 AAAD 
24N 24E 12CO0A 
25N 24E 32 DBAD 

25N OSW 24 BBCB 
25N OSW 14 BAAB 

26N 25E 24CAB0 
26N 25E 24 BCD 
2eN 2SE 24 BCD 
26N 25E 24 BDBC 
2SN 46E 02 DCD 
27N 47E 22 BBBB 
27N 47E 15 BDCA 

27N 54E 07 BACA 

29N ISE 34 ABCB 

32N 19E 38 COCA 
32N 32E 35 DCBC 
32N 32E 35 CDB 
32N 14E 04 CCBC 
S3N07E21 DADC 
S4N 07E 27 DAAB 

SSN 11E31 DCCC 
SSN 07W 24 DCDD 

SSN OSE 13 ADDO 

37N 12E 16 BBDD 

County 
U K E 
U K E 
U K E 
U K E 
U K E 
FERGUS 
CASCADE 
U K E 
U K E 
U K E 
U K E 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
PETROLEUM 
SANDERS 
SANDERS 
CHOUTEAU 
VALLEY 
CHOUTEAU 
BUINE 
PHILUPS 
CHOUTEAU 
TETON 
TETON 
BUINE 
BU INE 
BUINE 
BUINE , 
BUINE 
ROOSEVELT 
ROOSEVELT 
ROOSEVELT 
ROOSEVELT 
RICHUND 
RiCHUNO 
ROOSEVELT 
CHOUTEAU 
ROOSEVELT 
BUINE 
PHILUPS 
PHILUPS 
HILL 
UBEHTY 
LIBERTY 
SHERIDAN 
HILL 
GUCIEH 
TOOLE 
UBERTY 
HILL 
H I U 

NOTE: Anegatvavalue for concentration indicates the detection limit for that anatyte. A negative value for SWt- (static water level) I f lg t : i lB l head abme y ound ewfeoe (mele«e>-



CAMAS-LONEPINE AREA (33 Sites) 

ID Site nama 

MGEOT017 CAMAS HOT SPRINGS 
MGEOT029 SYMES HOT SPRINGS WELL 
MGE0T068 TOWN OF HOT SPRINGS' MAIN WELL BY CHURCH 
MGE0T071 CORN HOLE'CAMAS HOT SPHINQS 
MGEOT079 LONEPINE OBSERVATION WELL 
MGEOT078 CARR, FRANK'BOX 496 HOT SPRINGS MT 
MGEOT080 HOT SPRINGS MONTANA 
MGEOTOOl KEMP. ANNA* 5 Ml N HOT SPRINGS, MT 
MGEOT098 IRRIGATION EQUIPMENT SALES'HOT SPHINQS 
MGEOT 173 KEMP, ANNA ' HOT SPHINQS. MT * 
MGEOTI74 HUGHES, HAY * HOT SPRINGS, MT 
MGEOTI76 KOPP, ARVID * HOT SPHINGS, MT 
MGEOT219 BAXTER,C * ISMINCAMPAQUAMT 
MGEOT220 JACOBSEN. R * HOT SPRINGS MT 
MGEOT221 KEMP* .5 Mi SE CAMPAQUAMT 
MGEOT222 GAIL PATTON RANCH * 1 Mi SWLONEPINEMT 
MGEOT223 LUCKY HOWSEH RANCH * 3 Ml SELONEPINE MT 
MQEOT224 KEMP RR WELL (RUNAWAY) • .5 Ml N CAMPAQUA 
MGEOT225 KEMP * OS Ml ECAMPAQUA MT 
MGEOT226 KOPP, ARVIO * .25 Ml S CAMPAQUA MT 
MGEOT227 K E M P ' 2 5 MIN CAMPAQUAMT 
MaEOT262 MBMG GEO. TEST W a L # I • CAMPAQUA AREA 
MGEOT286 JACKOU AP.100 FT E OFCAMP AOUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST WELL 
MGEOT097 CHRISTIANSON, BOB'HOT SPRINGS MT 
MQEOT175 BAXTER, CHARLES * HOT SPRINGS, MT 
MQEOT228 LBSTNER, U U B A * CENTRAL AVE,HOT SPRINGS 
MOEOT267 MBMGQEOTHERMALTEST W E U #l*CAMPAOUA AREA 
MQEOT291 SOUTH EAST OFCAMP AQUA 
MGEOT307 HOT SPRINGS CITY 
MGEOT352 SYMES HOTEL WELL 
MGEOTSSS KOEPLING, DELBERT * WELL 138 
MGE0T354 OSTRANGER. DAVE * WELL 58 

Reference 

Marinaratal. 1979 
Sonderegger etal. 
MBMQ-GWC 
MBMG-GWC 
MBMG-QWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-QWC 
MBMQ-GWC 
MBMG-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWC 
Sonderegger etal. 
MBMQ-QWC 
MBMQ-QWC 
Sonderegger at.al. 
MBMQ-GWC 
MBMG-GWC 
MBMG-GWnC 
MBMG/UURI 
MBMQ/UURI 
MBMG/UURI 

Type Flow 

SPHINQ 
1981 WELL 

WELL 
SPRING 
WELL 
WELL 
SPHINQ 
W E U 
WELL 
W E U 
WELL 
WELL 
WELL 
WELL 
WELL 
WELL 
waL 
WELL 
WELL 

waL 
W a L 

waL 
waL 

1981 w a L - F L O W I N G 
WELL 

waL 
1981 WELL 

waL 
WELL 
WELL 
WELL 
W a L 

waL 

PVmin) Lati tude Longitude Temp (deg c) 

2000 
760 

0.4 

04.9 
400 
SOO 

400 
20.0 
10,0 
94 8 
75.0 

416.5 
13000 

35 1 
9.1 

303.1 
10.1 

47.6155 
476183 
47 6063 
47.6147 
477141 
47 5627 
476155 
47 6518 
478297 
47 6472 
47 6536 
47 6311 
47.86 19 
47 6302 
476372 

47 688 
47 67 38 
476452 
47 6433 
47 6361 
47 8438 
47S422 
47 64 11 
47.6422 
47.5952 

47 87 
476075 
47.6347 
476147 
476063 
476163 
47.6170 
47 6171 

114 6663 
114.6763 
114 6744 
114.6656 
114 8477 
114 5063 
114.8477 
114.SSS6 
114 8236 
114.5761 
1145813 
114 5613 
114 5836 

114 555 
114.5611 
114 6538 
114 6027 
114 5668 
114.5638 

114.575 
114.5741 
114.5713 

114 57 
1I4S7I3 
114.5302 

114 588 
114.6713 
114.5619 
114 6655 
114.6736 
114.6783 
114.6781 
114 6775 

45 
36 

185 
44 

18.5 
215 

43 
24 

195 
34.4 
258 
152 
203 

19 
268 
166 
23.6 
325 
306 
328 
389 
43.7 

51 
SO 

225 
228 
298 
427 
SIS 

21 
333 
265 
172 

Statua/use 

PUBLIC SUPPLY 
RECREATIONAL 
DOMESTC 
UNUSED 
RECREATIONAL 
STOCK 
DOMESTC 
DOMESTC 
IRRIGATION 

IRRIGATION 
IHHIGATION 
IRRIGATION 
DOMESTC 
DOMESTC 
IRRIGATION 
IHHIGATION 
IRRIGATION 
IRRIGATION 
RESEARCH 
INDUSTRIAUCOMM 
RESEARCH 
UNUSED 
IRRIGATION 
DOMESTC 
RESEARCH 
RESEARCH 
PUBLIC SUPPLY 
DOMESTC 
IRRIGATION 
IRRIGATION 

SWL (M) 

274 

S3 22 

22 86 
1829 

183 

-0 .01 

-OOS 

Oate C M o r i d e m g / l 

27 AUG 1975 
15 SEP 1975 
04 MAH 1970 
04 MAH 1976 
19 APH 1976 
02 JUL 1976 
17 AUG 1976 
07 SEP IB78 
OS SEP 1B78 
08 SEP 1B78 
02 DEC 1S79 
04 DEC 1979 
05 DEC 1979 
06 OEC 1979 
30 NOV 1979 
02 OEC 1979 
02 DEC 1979 
29 NOV 1S7S 
2S NOV 1S7S 
16 OEC I960 
04 JUN 1982 

17 AUG 1976 
OS SEP 1976 
03 OEC 1979 
IS JAN 1981 
19 AUQ 1982 
31 MAY 1984 
02 NOV 1B93 
03 NOV 1993 
03 NOV 1993 

9 0 
9 0 
2 2 

6 3 
6 0 

263 
25 3 
291 
10.9 
2 4 

19.0 
270 
346 
2 1 
7 8 

309 
355 
ISO 
313 
353 
340 
330 
17.5 
2 2 
7 8 

346 
OB 
3 1 

n o 
10.0 
14.0 

Sulfate mg/l Fluoride 

36 0 
40 0 
12 1 

12 2 
8 1 

12 
OS 
2 1 
1 8 

14.0 
2.1 
1 4 
OS 

12 0 
5 6 
OS 
0 5 
15 
13 
0 7 
0 6 
4 0 
6S 
8 9 

212 
215 

96 
10 7 
300 

5 1 
36 

m g i 

56 
5 8 
IS 

OS 
OS 

6 1 
0 8 
4 8 
4 4 
5 4 
4 8 
4.3 
4 2 
12 
3 4 
5 0 
4 5 
76 
7 8 
4 3 
9 0 
SS 
35 
3 2 
5 2 
3 1 
57 
0 2 
5 6 
3 4 
9 4 

NOTP A negalfve value for concentrattor» Indlcalet the datectton " - " i * '^^ *>•-* -..«iy*- * tv.g.tm- ,« i .—i „ . waiy [^-J.^, nm, , i||-,t) intJimlai htad i tMivi [yniipd ••n<f^-« (metera). 



CAMAS-LONEPINE AREA (S3 Sites) 

ID Site name Std dev balance Leb ph SC mmoha TDS mg/ l HcoS mg/l Aikirilnity Sampie type C e l d u m mg/l Magnesium rag/I S o d u m m g / I Potassium mg/t l ion mg/l Silica (Si02) mg/l Arsenic ug/I 

MQE0T017 CAMAS HOT SPRINGS 
MGEOT029 SYMES HOT SPRINGS W E U 
MGEOTOSS TOWN OF HOT SPRINGS* MAIN WELL BY CHURCH 
MGEOT071 CORN HOLE* CAMAS HOT SPRINGS 
MQEOT075 LONEPINE OBSERVATION WELL 
MGEOT078 CAHH, FRANK*BOX 458 HOT SPHINGS MT 
MGEOTOeo HOT SPHINGS MONTANA 
MGEOT091 KEMP. ANNA* 5 Ml N HOT SPRINGS, MT 
MGEOT098 IRRIGATION EQUIPMENT SALES*HOT SPRINGS 
MGEOT 173 KEMP, ANNA * HOT SPRINGS, MT * 
MGEOT174 HUGHES, RAY * HOT SPRINGS, MT 
MGEOT176 KOPP, ARVID * HOT SPRINGS, MT 
MGEOT219 BAXTER, C * ISMINCAMPAQUAMT 
MQEOT220 JACOBSEN, R • HOT SPRINGS MT 
MaEOT221 K E M P ' S M I S E C A M P A Q U A M T 
MGEOT222 QAILPATTON HANCH * 1 Ml SWLONEPINE MT 
MGEOT223 LUCKY HOWSEH RANCH * 3 Ml SELONEPINE MT 
MGEOT224 KEMP RR W E U (RUNAWAY) * 5 Ml N CAMPAQUA 
MGEOT225 KEMP * OS MIE CAMPAQUAMT 
MQEOT22S KOPP, ARVIO * .25 Ml S CAMPAQUA MT 
MGEOT227 KEMP * .23 Ml N CAMPAQUAMT 
MQEOT262 MBMGGEO TEST W E U * 1 'CAMPAOUA AREA 
MQEOT26S JACKOU AP.tOO FT E OFCAMP AOUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST WELL 
MQEOT097 CHRISTIANSON, BOB'HOT SPRINGS MT. 
MGEOTI75 BAXTER, CHARLES ' HOT SPHINGS, MT 
MGEOT22e LEISTNER, U U R A * CENTRAL AVE,HOT SPRINGS 
MQEOT287 MBMG GEOTHERMAL TEST WELL # I'CAMPAQUA AREA 
MGEOT2S1 SOUTH EAST OF CAMP AQUA 
MQEOT307 HOT SPRINGS CTTY 
MGEOTS52 S Y M E S H O T a W a L 
MGEOTSSS KOEPUNG, DaBERT ' WELL 138 
MQEOTSS4 OSTRANGER, DAVE ' W E U 56 

046 

0 25 
009 

0.4S 
0.7B 

-067 
0.21 

'029 
0 89 

-0 67 
099 

-069 
-095 
0.52 
036 

-0.98 
-0 36 
2.03 
053 

056 
-0 54 
-0.63 
0.62 

-0.59 
076 

-OOI 
004 

-0 07 

940 
980 
8.74 

7.93 
7.96 

8.18 
7.51 
863 
9.16 
8 12 
848 
6.06 
7.69 
789 
790 
840 
8.28 
6.71 
8.38 
8 2 1 
653 
8.40 
7.83 
S.45 
S.4S 
S.32 
SS4 
7SS 
SSS 
8.23 
8.05 

245.80 

sse.so 
33020 

817.20 
471.80 
63360 
470 60 
40480 
537.00 
5S2S0 
656 70 
28S70 
446.70 
835.60 
86840 
472.40 
SOS 70 
855.66 
651.20 

622.30 
44230 
38350 
S6SB0 
361.80 
25360 
28000 
26600 
S12O0 

39S00 
367 00 
15807 

24003 
195.26 

381 OS 
283.29 
3952e 
338.78 
244.6 1 
34530 
37546 
403.19 
174.80 
276.24 
3S472 
419.64 
304.15 
394.4 1 
390.02 
413.14 
420O0 
37462 
273 0 1 
286.58 
405 72 
27089 
172 15 
297.16 
275 02 
290 91 

1278 

235.9 
1969 

3316 
264.5 
3260 
2800 
2210 
297 O 
324.0 
3460 
1640 
2550 
328.0 
3S4.0 
2370 
3140 
343.0 
3270 

3669 
ISSO 
846 

3210 
1093 
14S3 

ISB 
156 

351 

131 
238 
276 

Dissolvad 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
DissoNed 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

Dissolved 
Dissolved 
Dissolved 
Dissolvsd 
Dissolved 
Dissolved 
Dissolved 
Dissolved 
Dissolved 

OB 
12 

152 
1 ) 

386 
323 

IO 
5.7 

37.0 
3 8 
4.6 
6 6 
3 3 
5.5 
4 0 

264 
97 
4.4 
3 3 
2.1 
4.8 

12.6 
2S 
3 2 

20.0 
5 8 
OS 

15.5 
0 6 

17.2 
0 6 
4.5 
5.5 

O t 
0 2 
36 
0 3 

116 
130 
0 1 
0 6 

l i s 
0 6 
0.7 
16 
0.4 
10 
0.7 
76 
0 7 
0 4 
0.4 
0 3 
1.0 
2 4 
0.2 
OS 
9 4 
6 7 

- 0 1 
2 8 

- 0 1 
4 0 
0.7 

- 0 2 
2 5 

850 
91.0 
SSO 
8 3 0 
328 
19.9 
83.5 

1390 
48.0 

1500 
127.0 
88 1 

134.0 
139.0 
147.7 
236 

1050 
1420 
1544 
117 0 
144.0 
127.0 
1520 
1520 
113 0 
to 1.0 
923 

1290 
858 
32,0 
69,4 
S56 

loss 

1,7 
17 
3 0 
18 
17 
1,4 
18 
9 7 
SB 
3 4 
27 
I B 
1,7 
2 1 
2 8 
2 2 
13 
2 1 
2 6 
1,5 
2 8 
S3 
3 1 
4 0 
SS 
2 3 
0 0 
3 8 
17 
9 1 
2 2 
2B 
OS 

0 17 
- 6 0 1 
- 0 0 1 
- 0 0 1 

001 
0 11 
5 60 
002 
0,03 
039 
009 
028 
0 26 
030 
0 17 
0 12 
OIS 
022 
065 
0 11 

- 0 0 0 

002 
0 2 0 
081 
OIS 

- 0 0 0 
0,07 

- 0 02 
OOS 
OSS 

700 
SSO 
22 0 
58 0 
18,2 
16,2 
5S0 
32 6 
21S 
365 
293 
14 3 
28 6 
35 0 
340 
15 9 
19 5 
36 6 
436 
32 4 
414 
35 3 
43 2 
42 2 
17 5 
210 
67 0 
369 
69 6 
28 1 
73 1 
SSS 
130 

10 
6 7 

IOOO 
4 2 

195 
14 6 
7 0 

27 7 
S3 
5 6 
2 4 
07 
0 6 
0 2 

23 0 
- 10 

2 6 
- 10 

-OS 
0 5 

-OS 

NOTE; A negative value for concentration indicate* the detection limit for that analyte. A negative value tor SWL (staac water tevel) mdicatai BiaO aPov yiuui iu aurfene (me l ie f -



CAMAS-LONEPINE AREA (33 Sites) 

ID Sita nama 

MQEOT017 CAMAS HOT SPRINGS 
MGEOT02S SYMES HOT SPRINGS WELL 
MGEOT068 TOV/N OF HOT SPRINGS' MAIN WELL BY CHURCH 
MGEOT071 CORN HOLE* CAMAS HOT SPRING S 
MGEOT075 LON EPINE OBSERVATION W E U 
MQEOT078 CARR, FRANK*BOX 458 HOT SPRINGS MT 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOTOSI KEMP, ANNA* 5 MIN HOT SPRINGS. MT 
MGEOT098 IBHIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT173 KEMP, ANNA ' HOT SPRINGS. MT • 
MQEOTt74 HUGHES, RAY ' HOT SPRINGS, MT 
MQEOT 176 KOPP, ARVID ' HOT SPRINGS, MT 
MQEOT2lg BAXTER,C' ISMINCAMPAQUAMT 
MGEOT220 JACOBSEN, H * HOT SPRINGS MT 
MGEOT221 K E M P ' S M I S E C A M P A Q U A M T 
MGEOT222 QAILPATTON HANCH ' 1 Mi SWLONEPINEMT 
MGEOT22S LUCKY HOWSEH RANCH ' 3 Mi SE LONEPINE MT 
MGEOT224 KEMP RR WELL (RUNAWAY) ' .5 Ml N CAMPAQUA 
MQEOT225 KEMP ' OS Mi ECAMPAQUA MT 
MQEOT226 KOPP, ARVID ' .25 Ml S CAMPAQUA MT 
MGEOT227 KEMP ' .25 Hi N CAMPAQUA MT 
MGEOT262 MBMGGEO TESTWELL #1 'CAMPAQUA AREA 
MGEOT2e6 JACKOU AP. 100 FT E. OF CAMP AQUA BATH SPA 
MGEOT027 CAMP AQUA AREA TEST W E U 
MGEOT097 CHRISTIANSON, BOB'HOT SPHINGS MT. 
MGEOT175 BAXTER. CHARLES ' H O T SPRINQS, MT 
MGEOT226 LEISTNER, U U R A ' CENTRAL AVE.HOT SPHINGS 
MGEOT267 MBMG GEOTH ERMAL TEST W E U #1'CAMPAQUA AREA 
MGE0T2S1 SOUTH EAST OF CAMP AOUA 
MGEOTSO? HOT SPHINGS CITY 
MGEOT352 SYMES HOTEL WELL 
MGEOTSSS KOEPUNG, DELBERT ' WELL 136 
MaEOT3S4 OSTRANGER, DAVE * WELL 58 

nugfl 

SOOO 

870.0 
710.0 
SSOO 
8490 
844.0 
9680 

91.0 
5110 
6850 
934.0 
9140 
910.0 
5500 
540.0 
6400 

5400 
4600 
5000 
350 0 

700 
0.2 
0.4 
OS 

UtMum u tH H,S 

7 4 

- 1 0 0 
- I O O 

30O 
1000 
800 
200 
65.0 
01.0 
800 
- S O 
240 
74.0 
SO.O 
58.0 
81.0 
5SO 
780 

200 
400 
160 
730 
510 
13.0 
0 0 
0.0 

-0 .0 

Locat ion 

21N24W3BBDB 
21N24W4A0CA 
2 IN 24W 04 DBDA 
2 I N 2 4 W a 3 B B B 

21N2SW 14 ACB 

22N 24W 38 BBB 
22N 23W 20 ODBC 

22N 23W IS DDAD 
22N 23W 33 BABB 
22N 23W 2B C8BB 
22N 24W 10 ABAB 
22N 23W IS BBBB 
22N 2SW 20 DCDB 
22N 23W 20 AADB 
22N23W2SCACA 
22N 2SW 2S BAAC 
22N 23W 2B BADD 
22N 2SW 2S ACAB 
22N 23W 2S AC 
21N2SW 10 BDD 

2 IN 24W 04 DABD 
22N 23W 2S DADO 
21N24W0SBBB 
21N24W04 DBOA 
2 IN 24W 04A0B 
22N 24W 13DADD 
22N 23W 17BBC 

County 

SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
U K E 
SANDERS 
LAKE 
SANDERS 
U K E 
LAKE 
SANDERS 
SANDERS 
U K E 
U K E 
U K E 
U K E 
U K E 
U K E 
U K E 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 
SANDERS 

NOTE A negatve value for concentration indicates the detection limit lor that ««»iy*- * .s.^-ww* w. i . . - *^. txAA ^.t .u. IJJ I » I - I ) I,.. Ĥ  , , I , . -fc-r-t j-^iinTf iwr far - ( " " t n r V 



APPENDIX II 

GEOTHERMOMETER TEMPERATURES 
FOR SELECTED SITES 



TEMPERATURES BASED ON SELECTED GEOTHERMOMETEHS 

Site name 

MGE0T20B TARGHEE SULPHUR SPRING'SMI W W YELLOWSTONE 
MGEOT127 LOWER EAST SPRING-STAUDENMEYER RANCH 
MGEOT125 LOWER WEST SPRINGS-STAUDENMEYER RANCH 
MGEOT124 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGEOT177 UPPER WEST SPRING-STAUDENMEYER RANCH 
MGEOT123 UPPERMOST SPRING-STAUDENMEYER RANCH 
MGEOT126 UPPER-EAST SPRING-STAUDENMEYER RANCH 
MGEOT12I ANDERSONS PASTURE SPRING #1 
MGEOT122 ANDERSONS PASTURE SPRING #2 
MGEOT210 USES'BAKERS HOLE* 3MI N WEST YELLOWSTONE 
MGEOT! 15 SLOAN COW CAMP SPRING 
MGEOT120 WESTFORKSWIMMINGHOLE 
M G E O T I I S CURLEW CREEKWARM SPRING 
M G E O T I I S WALL CANYON WARM SPRING 
MGEOT229 WOLF CREEKHOT SPRING 
MGEOTI29 LOW ELL HILDRETH SPRING*15 MISWDILLON 
MGEOTOIS BEAR CREEK SPRINGS 
MGEOT132 VIGILANTEWARM SPRING 
MGEOT041 LA DUKE HOT SPRINGS 
MGEOT012 BROWNS SPRINGS 
MGEOTOIO PULLER HOT SPRINGS 
MGEOT019 TRUDAU SPRINGS 
MGEOT040 CHICO HOT SPHINGS 
MGEOT032 GROUNDWATER'4.7 Ml NE FT SMITH MT 
MGEOT074 BROWN CATTLE C O ' 3 . 1 MIN. BIRNEY MT 
MGEOT276 JARDINE HOT SPRINGS 0.25 Ml E OF JACKSON 
MGEOT289 MBMG GEOTH ERMALTEST ' THEXTON TX-12 
MGEOT028 JACKSON HOT SPRINGS 
MGEOT293 PRIVATE GEOTHERMALTEST'ENNIS HOT SPRINGS' 
MGEOT277 LAPHAM DOMESTC WELL I Mi NW JACKSON. MT. 
MGEOT! 17 ENNIS HOT SPRINGS 
MGEOT05B BROWN CATTLE CO * 9.5Mi SW BIRNEY DAY SCH. 
MGEOTOSI BEAVERHEAD ROCK SPRINGS 
MGEOT1S3 APEX WARM SPRING 
MGEOT323 ELKHORN HOT SPRINGS 
MGEOT292 MARTIN, KIETH 
MGEOT326 NEW BILTMIDRE HOT SPRINGS 
MGEOTSOO NEWMAN. JOHN 'JOUET, MT 
MGEOT006 ANDERSON'S SPRING 
MGEOT2eO ANDERSON SPRING 
MGEOT043 NORRIS HOT SPRINGS 
MGEOTOIS POTOSI HOT SPRINGS 
MGEOT167 GROSS. PETE ' 4 Ml S PONY MT 
MGEOT311 MCFERRAN. EUGENE • BILUNGS, MT 
MGEOT179 CARTER'S BRIDGE* 4 Mi SELIVINGSTON MT. 
MGEOT011 AVON WARM SPRING 
MGEOT264 BOZEMAN HOT SPHINGS 'OWNER - CHARLES PAGE 
MGEOT265 BOZEMAN HOT SPRINGS • OLD WELL 
MGEOT266 BOZEMAN HOT SPRINGS • OWNER - CHARLES PAGE 
MGEOT263 BOZEMAN HOT SPRINGS * ORIGINAL SPRING 
MGEOT335 BOZEMAN HOT SPRINGS 
MGEOT269 RANCA'MCLEOD 
MGEOT259 SCOTT FEED LOT 
MGEOT266 SCOTT FEED LOT 
MGEOT230 BLUE JOINT CREEK HOT SPRING 
MGEOT002 BRIDGER CANYON WARM SPRING 
MGEOT334 LOVE.MELVIN'THREE FORKS, MT 
MGEOT033 GROUNDWATER'S.3 Mi W HARDIN MT 
MGEOT332 SHIPTON. HAROLD ' THREE FORKS MT 
MGEOT256 HERMAN, T.E. • ROCKY RANCH 7.4 M W HARDIN 
MGEOT344 GALLOGLY HOT SPRING 
MGEOT245 LOST TRAIL • WARM AND HOT SPRINGS 
MGEOT089 CAIN MIKE*6.6 Ml S VOLBERG 
MGEOTOIS HUNTERS HOT SPRINGS 
MGEOT32B JORQENSON, JACK ' THREE FORKS MT 
MGEOT346 RENOVA HOT SPRINGS 
MGEOT339 WESTMOHEUND * 9.1 M W SARPY SCHOOL 
MGEOTOSS USCOM RANCH ' S S M I NW OF N STACY SCHOOL 
MGEOT331 TINDER.L MARIE'THHEEFORKSMT 
MGEOT327 WILCOX, RALPH • THREE FORKS MT 
MGEOT333 RICHARDSON. DEIRDRE 'THREE FORKS 
MGEOT347 MEDICINE HOT SPRINGS 
MGEOT092 WESTERN ENERGY ' 2 Ml N COLSTRIP MT. 
MGEOT020 PIPESTONE HOT SPRINGS 
MGEOT082 FRED WETSTEON SPRING DEVELOP 
MGEOTSSO HART. FRANK'THREE FORKS. MT 
MGEOTOSS ANADARKO PROD'6 Mi EFOST51 MT 
MGEOTOSS SPR I N G ' 2 9 M NE OF FOSTER MT 

MgCORRECTION 
Surface N a - K - C a N a - K - C a Log(sqrtCa/Na) Temperature R Delta T N a - K - C a N a - K - C a Quartz Quartz Chalcedony a -C i i s toba l i ta B-Cr is tobai i ta Amoiphous Pubiished 
Temp (B = 4/3) (B= 1/3) Corrected Coeff ic ient (MgCor r . ) Corrected Uncorrected (no steam) (steam loss) Silica Estimates 

IB 
28 
31 
29 

28.8 
28 
29 
2B 

23.5 
16 

29.5 
25.5 

23 
24 
60 

19.6 
24 

23.5 
65 

23.7 
44.4 
22.7 

42 
20 

15.5 
60 
87 
56 
87 
17 
81 

16.5 
27 
25 

48.5 
20.5 

53 
16 
25 
25 
50 

49.5 
37.5 
15.5 

26 
25.5 

59 
54 
55 
54 

54.6 
49 
43 
44 

29.4 
20.2 
15.9 
39.4 
169 

42 
489 
41.7 

18 
60 
16 
50 

37.7 
15.5 
21.9 
16.5 
16.8 

45 
96.1 

57 
19 

15.9 
26.7 

29 

25.14 
50.56 

:52.09 
50.11 
4653 

: 47.70 
50.39 
50.56 
49.09 
91.96 
93.08 
22.90 
33.96 

120.82 
63.55 
33.21 

14.06 
74.46 

122.49 
68.70 
63.04 

::122.94 : 
93.67 

121.03 
175.27 
129.49 
174.67 
96.20 

92.50 

29.04 
; 56.42 

- 6 6 2 
74.05 
85.34 
-3.89 

-10.31 
112.68 
54.51 
51.36 
77.73 
14.63 

101.9 1 
125-96 : 
101.72 
90-29 
86.10 
23.53 : 

110.94 
108.7 1 
26.65 

0.03 
37.46 
35.50 
43.32 
38.17 
46.93 
46.69 
86.75 
72.46 

91.54 
86.26 
90.70 
80.95 

80.06 
83.15 

114.82 
88.72 
82.54 

134.0 1 
18.24 

213.95 
190.06 
190.'7S 
18852 
187.46 
188.17 
169.52 
189.64 
190.13 
1B3.40 
100.79 
191.44 
11231 
126.06 
101-42 
16079 

192.50 
161.74 

166.37 
17723 
182.95 
82.65 
78.14 

142.13 
163.18 
14801 
16428 
142.30 

80.39 

153.19 
94.55; 

210.02 
177.28 
52.06 

194.51 
208.6 1 
154.87 
99.00 
98.58 
35.87 

201.35 

117.96 
122.00 
114.11 
114.55 
117.51 
227.45 

63.14 
56.85 
69.62 

171.61 
I7017 
273.88 
173.18 
279.16 

94.45 
94.56 
68.76 
80.46 

162.75 
261.79 

75.57 
180.54 

177.43 
107.55 
251.67 
112.1 1 
116.66 

75.21 
114.33 

2.14 
1,53 
1.5t 
1.53 
1.54 
1.56 
1.53 
1.53 
1.56 
o;9o 
0.Q9 
2.02 
1.09 
0.05 
0.49 
1.58 

2.20 
0.95 

0.42 
1.16 
1.29 

-0,47 
-0 .20 

0 2 1 
-0.1B 

6;18 
-0.09 

0.49 

1.59 
0.52 
282 
1.09 

-0.47 
2.60 
2.85 
0.42 
0.60 
0.64 

-0.64 
2.25 

0.18 
-0,04 

0.14 
0.28 
0.37 
2,26 

-0.61 
-0.65 

0.69 
2.33 
1.59 
2.33 
1,51 
2.31 
0.67 
0.67 

-0.24 
0.11 

0,74 
1.61 

-0.20 
1.02 

1.01 
0.30 
1.11 
0.2B 
0.41 

-0.68 
1.40 

25.14 
50.56 
52.09 : 
50.11 
48.53 
47.70 
50.39 
50.56 
49.09 
91.96 
93.08 
22.90 
33.96 : 

126.06 
63.55 
33.21 

14.06 
74.46 

166.37 
68.70 

: 63.04 
: 82.65 

78.14 
142.13 
163. IB 
148.01 
164.28 
96.20 

37.62 
36.10 
35.49 
35.89 
36.79 
36.27 
36,34: 
36.04 
34.62 
40.09 
10.12 
70.54 
14.05 
2246 
20.56 
33.43 

34.09 
22.38 

31.45 
37.15 
27.38 
46.42: 
20.45 
25.23 

2.48 
28.74 

2.54 
14.94 

-61.25 
-20.25 
-16,99 
-21.38 
-22.28 
-24:62 
-20.08 
-20.37 
-25.49 

48:22 
- 19.50 
-12.10 
- 8 6 9 4 

50.23 
-32.25 
-55.00 

-89.48 
-12.71 

116.37 
1D.00 

-18.12 
45.21 

- 12,29 
7524 
-0.45 
91.06 

0.01 
-4 .51 

25,14 
50.56 
52.05 
50.11 
48,53 
47.70 
50.39 
50.56 
49.09 
43.74 
93.08 
22.90 
33.96 
75.83 
63.55 
33.21 

14.06 
74.46 

50.00 
58.69 
63.04 
37.44 
78.14 
66.89 

163.18 

164.27 
96.20 

213.95 
190.06 
190.72 
188.52 
187.46 
188.17 
189.52 
189.64 
190.13 
183.40 
100.79 
191.44 
112.31 
126,06 
101.42 
160.79 

192.50 
161.74 

166.37 
177.23 
182.95 
82.65 
78.14 

142.13 
163.18 
148.01 
164.28 
142.30 

51.53 
69.28 
66.01 
64.92 
64.92 
63.63 
66.27 
66.01 
65.29 

125.03 
102.64 
49.80 
62.88 
93.53 

102.46 
58.50 

54,13 
100.87 

83.38 
61.53 
84.64 
39.26 
39.58 

101.15 
141.01 
103.65 
141.54 
55.70 

58.32 
74.13 
71.23 
70.27 
70.27 
69.12 
73.23 
71.23 
70.59 

122.44 
103.28 
56.77 
68.45 
95.39 

103.12 
64.55 

60,65 
101.74 

86.53 
67.25 
87.64 
47.27 
47.56 

101.99 
135.92 
104.14 
136.37 
62.06 

29.04 
56.42 
-8 .62 
74.05 
52.06 
-3.89 

-10.31 
154.67 
54.51 
51.38 
35.87 
14.63 

117.96 
122.00 
114.1 1 
90.29 
86.10 
23.53 
63,14 
58 85 
26.85 

0.03 
37.46 
35.50 
43.32 
38.17 
46.93 
46.89 
68.76 
72.46 

91.54 
86.26 
75.57 
80.95 

60.06 
83 15 

251.67 
88.72 
82.54 

75.21 
18.24 

29.57 
6.80 

36.61 
28.48 
49.75 
44.31 
33.10 
17.64 

1.50 
1.16 

30.92 
3oa;t 

2.28 
OOO 
OOO 

13.15 
31.54 
2210 
15.38 
15.75 
5.65 

4027 
2611 
24.88 
41.38 
25.68 

0.00 
0.00 

23.83 
1201 

27.10 
18.35 
30.91 
29.08 

27.90 
5,93 

14.32 
4.41 
0.00 

33.33 
62.30 

-70.34 
-53.08 

- 130.80 
0.54 
4.98 

- 102:80 
- 142.90 

61.48 
-14 :81 

-5.13 
-55.34 
-95.22 

- 10.03 

- 15.52 
24.04 

-94.90 
-43.36 
-48.51 
-74.20 

-104.10 
-62.30 
-68.16 
r 2 2 4 9 
-61.92 

-17,46 
-37.46 

21.49 
-7.06 

7.91 
11.61 

7.77 
-30.04 
109.95 

-24.40 

12.31 
-29.92 

29.04 
56.42 

73.51 
47.08 

93.39 
54.51 
51.38 
35.87 

117.96 

90.29 
62.06 

63.14 
5685 

37.46 

43.32 

68.76 
72.46 

70.06 
86.26 
67.67 
69.34 

72.29 
83.15 

141.72 
88.72 

62.90 
18.24 

80.39 

153.19 
94.55 

210.02 
177.28 
52.06 

194.51 
208.61 
154.87 
99.00 
98.58 
35.87 

201.35 

117.96 
122.00 
114.11 
114.55 
117.51 
227.45 

63.14 
58.85 
69.82 

171.81 
170.17 
273.88 
173.18 
279.16 

94,45 
94,56 
68.76 
80.46 

162.75 
281.79 

75.57 
180.54 

177.43 
107.55 
251.67 
112.11 
116.66 

75.21 
114.33 

63.07 
106,31 
41.47 
97.96 
31.42 
45.84 
43.85 

123.77 
97.96 
99.63 
36.24 
62.30 

119.06 
118.41 
118.34 
117.68 
108.02 
80,23 
62.30 
63.44 

105.44 
32.96 
82.22 
59.53 

102.46 
57.87 
95.63 
95.63 
28.55 

114.46 

88,27 
65.29 
31.02 

101.34 

102.00 
110.51 
107.69 
115.22 
110.10 

68.62 
106.44 
49.27 
99.23 
40.15 
53.20 
51.42 

121.36 
99.23 

100.67 
44.53 
67,94 

117.35 
116.80 
116.74 
116.18 
107.9 1 
83.77 
67.94 
68.95 

105.68 
41.56 
85.52 
65.47 

103.12 
63.99 
97.21 
97 21 
37.54 

113.43 

90.61 
70.59 
39.79 

102.15 

102.72 
110.05 
107.62 
114.08 
109.70 

53,45 

19.07 
37.45 
34,03 
32.91 
32.91 
31.56 
36.39 
34.03 
33.28 
97.08 
72.78 
17.29 
30.78 
63.02 
72.58 
26.24 

21.74 
70.87 

52,25 
29.38 
53.59 

71.18 
114.73 
73.86 

115.32 
23.36 

30.98 
76.72 

95.70 
67.75 
69.54 

30.18 

90.55 
89.84 
89.76 
89.05 
78.57 
48.92 

75.78 

51.02 

72.58 

65.26 
65.26 

85.55 

57.43 

72.08 
81.26 

86,37 
80.82 

74.38 
52.24 

43.32 
52.05 

9.58 

90.40 

90.94 

73.12 

49.28 

68.44 
67.79 
67.72 
67.07 
57.52 

54.98 

32.33 

52,05 

45.37 

63.88 

38.20 

50.96 

51.60 
59.98 

64.64 
59.58 

18 

45 
45 



TEMPERATURES BASED CN SELECTED GEOTHERMOMETERS 

Site name 

MGEOT128 COWAN SPRING'SMI NWTHREEFORKS MT 
MGEOTt78 WOLF CREEKHOT SPRING 
MGEOT343 WILUAMSBURG SPRING 
MGEOTOSO OILWELL (TENSLEEP FORMATION) 
MGEOT341 MONTANA RESOURCES MONITORING WELLC 
MGEOT342 MONTANA RESOURCES MONITORING WELL 02 
MGEOTOSS HOWARD SPRING • 25 M SEOF BIGHORN MT 
MGEOT246 WENDT, FRED ' .75 Mi S GREGSON (FAIRMONT) 
MGEOT29B MBMGRESEARCH WELL ' FAIRMONT HOT SPRINGS 
MGEOTISS NELSON, HARVEY * 5 Ml S BROADVIEW MT 
MGEOTOSI BRADBROOK ' 10 M S BROADVIEW MT 
MGEOT279 FAIRMONT HOT SPRINGS. ANACONDA 
MGEOT247 SPANGLER, HAZEL ' 2 Ml E-NE GREGSON MT 
MGEOT2I4 HUNSAKER SPRING 
MGEOTISO MONT. HIGHWAY DEPT ' . 7 5 Ml SEWACO MT. 
MGE0T213 PLUNKETLAKEWARM SPRINGS 
MGEOT237 SPRINGS FROM JOINTS IN MISS CYN'SW PLUNKET 
MGEOT151 MONTANA DEPT HIGHWAYS ' 2.5 MINE WACO MT 
MGEOT216 HUNSAKER. MAURICE 
MGEOT135 ANACONDA RED TRAVETINE MOUND-GEYSER 
MGEOT325 SLEEPINGCHILD HOT SPRINGS 
MQEOT238 BRUCE. N • IRRIGATION WELL WITH BOOSTER 
MGEOT218 TOSTON WARM SPRING 
MGE0T294 TOSTON WAHM SPRING 
MGE0T217 BRUCE, NORMAN 
MGE0T215 KIMPTON SPRING 
MGE0T134 WARNER WARM SPH ING 
MGE0T172 STEELE, WILUAM • 12.5 Ml SEPINEVIEW MT. 
MGE0T284 MBMGTEST WELL'WARM SPRINGS STATE HOSPITAL 
MGEOTOOS WARM SPRINGS 
MGEOT233 WARM SPRINGS STATE HOSPITAL 
MGEOT231 WARM SPRINGS STATE HOSPITAL 
MGEOT350 BOULDER HOT SPRINGS - LOWER SPRING 
MGEOT349 BOULDER HOT SPRINGS - MIDDLE SPRING 
MGEOT348 BOULDER HOT SPRINGS - UPPER SPRING 
MGEOT232 WARM SPRINGS STATE HOSPITAL * SPRING 
MGEOT185 M - B N O . 12 ' 5 Ml NE HAMILTON MT 
MGEOT171 GRIERSON. J.B.'2.SMI NE RANCHERS CEMETARY. 
MGEOTISO PRISON RANCH SPRING SITE NO. 4 
MGEOT113 DEER LODGE PRISON RANCH WELL 
MGEOT044 BEDFORD SPRINGS 
MGEOTIOI GRIERSON, J.B. ' 23 Ml NW HYSHAM MT 
MGEOT274 MBMGRESEARCH WELL * WEED CREEK- IA 
MGEOT275 MBMGRESEARCH WELL 'WEED CREEK- IB 
MGEOT255 HANSER, B I L L ' S Mi SWTWO DOT MT 
MGEOT256 FOX INC ' 1.5 Ml W - S W T W O DOT 
MGEOT257 HOMER, RAY ' T W O DOTWATER SUPPLY 
MGEOT296 HARLOWTON • SOUTH MUNICIPAL WELL 
MGEOT013 HILLBROOK FLOWING WELL 
MGEOTOM WALLS HOT SPRING 
MGEOTOOl ALHAMBRA HOT SPRINGS NORTH 
MGEOT278 TOWNSEND.HERB'2.5 Ml SWWHITE SULPHUR SPGS 
MGEOT290 RALPH JOHNSON,P.O.BOX 65,WHITE SULPHUR SPR 
MGEOT004 WHITE SULPHUR SPRINGS 
MGEOT282 WHITE SULPHUR SPRINGS BANK WELL 
MGEOTISS WATTS, JAMES ' 16 MINE KINSEY MT 
MGEOTI84 M - B NO 8 WELL'2.5 Mi SE CORVALLIS MT 
MGEOT007 BROADWATER HOT SPRINGS WELL 
MGEOTOOS GLOEGE WELL 
MGEOTOOS GARRISON WARM SPRINGS 
MGEOT208 USGS OBS WELL ' 4 Ml SW EAST HELENA, MT 
MGEOT242 FLORENCETESTWELLA 
MGE0T167 CHERRYCK SHEEP CO.'1.35MI SEHAGEN RANCH 
MGE0T329 SIVBITE MYSSE* B0X315 ' INGOMAR MT 59039 
MGE0T261 MOORE, THOMAS * 6.5 Ml SW ANGELA MT 
MGE0T322 BYRNEWARM SPRING * WEST OF BEARMOUTH 
MGEOT116 NIMROD SPRINGS 
MGEOT026 BEARMOUTH SPRINGS 
MGEOT345 LOLO HOT SPHINGS 
MGE0T069 MARYSVILLE DEEP WELL DEPTH 5750 
MGEOT170 CHERRYCREEK SHEEPCO'26 Ml N VANANDA MT 
MGEOT162 OLSEN, JONAS * 9 Ml NW FUTWILLOW MT. 
MGEOT201 OLSEN JONAS * 14 Ml NE N-BAR RANCH 
MGEOT164 REYNOLDS, KEITH * 6 Ml NE FLATWILLOW MT. 
MGEOT163 HILL FLOYD • 7 Ml N FLATWILLOW MT. 
MGEOT1B0 M - B 4 (BUTLER CK) * 6 Ml NW MISSOULA MT 
MGE0T254 KING. JOE 8, SONS INC. ' S M I SSWWINNET MT 
MGEOT159 SHAW, BUD ' 1.7 Ml SW MOSBY MT 

MgCORRECTION 
Surface N a - K - C a N a - K - C a Log(5qrtCa/Na} Temperature R Delta T N a - K - C a N a - K - C a Quartz Quartz Chalcedony 
Temp (B = 4/3) (B= 1/3) Corrected Coeff ic ient (MgCor i . ) Cor iected Uncorrected (no steam) (steam loss) 
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17.4 
69 

17.8 
16 
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23.9 : 
20 

16 

32.9 
61.5 
15.5 
24.5 
15.5 

17 

17 

16.5 
15 

21.7 
43 
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15.5 
45.5 

18 

18 : 
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48 

77 

67 

54 

64.5 
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54 

79 

1 6 5 

21 

2 6 

26 

23.6 
15.6 

17 

2 0 

18 

19 

20 

15.6 
30 

55.6 
56.5 
48.5 
15.3 

46 

43.3 
15 

18.3 
6 5 5 

1 9 4 

25 

25 

15 

36 

37 

82 

20 

20.5 
20.2 

44 

96.7 
44 

27 

16 

2 4 5 

15 

16 

16 

29 

3083 

53.36 
62.65 
76.61 
46.09 
83.88 
9825 
98.03 

115.66 
66.77 
59.69 
8347 
29:41 
28.82 
6223 
46.07 
40.53 
81.05 
48.74 
31.42 
24.75 
31.66 

0.75 
3.33 

94.50 
80.29 
79.49 
85.73 
86.33 

130.10 
126.81 
115.54 
76.20 
34.29 

116.09 
34.21 
34.25 

93.90 
119.32 
112.81 
95.31 
77.08 
70.27 
35.61 

130.95 
111.67 
110.28 

16.27 
259.05 
126.79 
121.76 
85.25 
60.33 
98.03 
30.72 
37.70 
33.21 

12679 
117.14 
109.43 
158.97 
12.77 
16.61 
3.20 

74.60 
136.70 
124.20 
74.75 
52.65 
96.56 
99.00 

123.77 
114.09 
98.14 

: 182.20 

210.63 
218.39 
101.34 
146.63 
111.99 
53.63 

184.48 
129.30 
185.41 
224.82 

60.04 
144.77 
148.12 
61.83 

130.57 
136.37 
115.74 
145.18 
179.66 
155.61 
11611 
141.55 
146.44 
69.17 

191.17 
194.96 
208.59 
206.44 
157.93 
141.13 
134.06 
189.23 
172.45 
67.49 
80.00 
7990 

7L33 
66,93 
65.58 
66.32 
53.12 
58.54 
27.84 

160.89 
147:60 
143.79 
157.17 
122.38 
147.27 
144:81 
51.90 

181.90 
130:98 
139.24 
174:98 
159.26 
141.90 
67.99 
60.78 

174;41 
169.78 
162.80 
157.08 
113.07 
155.5 1 
183.90 
116 42 
163.23 
85.39 
91.62 

143.22 
85.32 
81.79 

1.80 

1.64 
1.55 
0.31 
1-25 
0.34 

-0.61 
0.84 
0.14 
1.25 
1.64 

-0.32 
1.50 
1.54 

-0.01 
1.08 
1.23 
0.41 
1.18 
1.77 
1.69 
1.17 
2.04 
2.03 

-0.33 
1.1:1 
1.15 

0.26 
0.14 
0.19 
1.15 
1,66 

-0.60 
0.69 
0.69 

-0.29 
-0.62 
-0.59 
-0.38 
-0.35 
-0.17 
-0.14 

0.28 
0.37 
0.35 
1.86 

-1.07 
0.20 
0.23 

-0.47 
1.32 
0.36 
1.43 
1.62 
1.57 
0.15 

-0.61 
-0.63 

0.13 
2.04 
1.91 
2,13 
0.47 
0.19 
0.54 
0.51 
1.28 

-0.14 
- 0 . 0 9 

0.19 
- 0 34 
- 0 . 2 0 

53.38 
62.65 
76.61 
46.09 
83.88 
53.63 
98.03 

129.30 
66.77 
59.89 
60.04 
29.41 
28.82 
61.83 
46.07 
40.53 
81.05 
48.74 
31.42 
24.75 
31.66 

0.75 
3.33 

69.17 
80.29 
79.49 
65.73 
88.33 

157.93 
141.13 
134:66 
76.20 
34:29 
67.49 
34.21 
34.25 

71.33 
68.93 
65.58 
66.32 
53.12 
58.54 
27.84 

160.89 
147.60 
143.79 

16.27 
122.38 
147.27 
144.81 
51.90 
60.33 
98.03 
30.72 
37.70 
33.21 

141.90 
67.99 
60.76 

174.4 1 
12.77 
16.61 
3:20 

74.60 
156.5 1 
183.90 
74.75 
52.65 
65.39 
91.62 

143.22 
85.32 
81.79 

23.57 
34.65 
86.89 

6.93 
2.86 

29.30 
29.04 

7.33 
30.65 
26.69 
34.83 
49.38 
43.44 
50.88 

: 47.39 
1886 
4.19 

35.18 
39.72 
39.30 

1.73 
31.18 
30.08 
26.58 
15.45 
13.46 
14.82 
14.68 
0.00 

10.65 
12.64 
13.81 
21.64 
18.98 
3.82 
3.82 

38.89 
43.35 
41.69 
25.78 
17.44 
0.00 

10.64 
7.27 

17.94 
19.97 
20.15 
33.68 
31.42 
26.73 
23.87 
20.14 
27.27 

7.61 
2486 
42.01 
34.09 
11.71 
21.81 
17.37 
19.18 
29.56 
31.73 
33.93 

6.39 
4.82 

25.13 
38.18 
43.70 
26.73 
26.13 
37.23 
31.39 
22.97 

-41.16 
-3.86 
66.11 

-63.27 
- 2 2 6 1 
-28.79 

34.40 
1.09 

-5.60 
-20.17 

-7.58 
-32.09 
-43-52 

21-34 
-7-99 

- 7 0 7 5 
-28.46 
-25.00 
-45.88 
-58.65 
-25.96 

-122.99 
- 119.85 

-10.71 
-21.47 
- 26.80 
- 1653 
- 13.93 

21.54 
24.04 

-29.92 
-76.40 
-30.12 
-58.24 
-58.21 

24.47 
18.57 

- 17.76 
-35.02 

-54.82 
-84.39 

67.79 
63.64 
60,68 

-86.02 
69.60 
64.76 
73.83 

-50.45 
-22.50 
- 19.47 
-76.67 
-30.80 
-53.67 

26 55 
-23.10 
-42.84 

84.02 
-101.51 

-89.43 
- i n . 7 9 

- 36.98 
8.00 

113.90 
20.78 
-3.43 
12.43 
19.29 

105.4 1 
22.64 
- 1.32 

53.38 
62.65 
1051 
46.09 
83.88 
53.63 
63.63 

128.21 
66.77 
59.89 
60 04 
29.41 
28.82 
40.50 
46.07 
40.53 
81.05 
48.74 
31.42 

31.66 

69.17 
80.29 
79.49 
85.73 
88.33 

119.59 
110.02 

34.29 
67.49 
34.21 
34.25 

46.86 
50.35 
65.58 
66 32 

58.54 
27.84 
93.10 
B3.96 
83.11 

52.77 
6250 
70.96 
51.90 
60 33 
96.03 
30.72 
37.70 
33.21 

115.35 
67.99 
60.78 
90.39 

1661 

74.60 
146.51 
69 99 
5397 
52.65 
72.96 
72.32 
37.B2 
6268 
61.79 

152.04 

182.20 

210.53 
218.39 
101.34 
148.63 
111.99 
53.63 

184.48 
129.30 
185.4 1 
224.82 

60.04 
144.77 
148.12 
61.63 

130.57 
13637 
115.74 
145.18 
179.66 
155.61 
116.1 1 
141.55 
146.44 
69.17 

191.17 
194.96 
208.59 
206.44 
157.93 
141.13 
134.06 
189.23 
172.45 
67.49 
60.00 
79.90 

71.33 
68.93 
65.58 
66.32 
53.12 
58.54 
27.84 

160.69 
147.60 
143.79 
157.17 
122.38 
147.27 
144.8 1 
51.90 

181.90 
13098 
139.24 
174.98 
159.26 
141.90 
67.99 
60.78 

174.41 
169.78 
162.80 
157.08 
113.07 
156.51 
183.90 
116.42 
163.23 
85.39 
91 62 

143.22 
85.32 
81.79 

38.28 

103.29 
107.69 
38.94 
95.01 

35.89 
58.71 

125.49 
107.85 
69.28 
28.55 
54.13 
50.80 
30.21 
79.27 
68.27 

110.51 
100.30 
63.07 
60.34 
81.96 
57.66 
55.26 
28.12 
77.16 

107.17 
89.09 
84.14 

131.37 
136.34 
133.32 
107.00 
109.94 
46.38 
97.76 
97.76 

23.55 
30.21 

46.66 
50.55 
48.52 
39.90 

115.98 
110.5 1 
115.22 
55.04 
95.94 

102.74 
95.63 
39.26 

118.19 
133.18 
76.58 
59.93 
54.81 
17 75 
64.19 
66.71 

102.55 
64.74 
65.29 
55.26 

119.63 
117.09 
66.18 
48.26 
38.61 
49.29 
47.99 

132.53 
46.93 
50.05 

46.38 

103.83 
107.62 
46.98 
96.67 
21.23 
44.21 
64.74 

122.83 
107.76 
74.13 
37 54 
60.65 
57.66 
39.06 
82.93 
73.23 

110.05 
101.25 
68.62 
66.19 
85.29 
63.80 
61.66 
37.15 
81.08 

107.18 
91.52 
87.20 

127.80 
131.99 
129.45 
107.03 
109.56 
53.70 
99.06 
99.06 

32.97 
39.06 

53.94 
57.44 
55.62 
47.85 

114.73 
110.05 
114.00 
61.46 
97.48 

103.36 
97.21 
47.27 

116.62 
129.33 
80.57 
65.83 
61.26 
27.65 
69.61 
71.65 

103.20 
70.10 
70.59 
61.66 

117.84 
11568 
71.38 
55.38 
46 68 
56.31 
55.15 

128.78 
54 19 
56.99 

73.47 
78.21 

97,58 
78,39 
37.45 

18.31 

47.91 
36.39 
81.26 
70.26 
30.98 

50.75 
25.37 
22.90 

45.70 
77.65 
58.29 
53.05 

104.05 
109.54 
106.20 

67.54 
67,54 

-Cr is loba l i te B-CristobaJite Amorphous Published 
Silica Estimates 

52.86 
57.19 

65.59 
72.88 
65.26 

89.60 
106.05 
45.09 
27,73 

32.72 
33.28 
22.90 

15-44 
105.33 

74.64 
57-36 

59.98 
49.94 

BO-71 
85.70 
82,67 

47.45 
47.45 

65,38 
59.98 

!64.64 

45.67 
52.33 
45.37 

67 58 
82.53 
26 89 



TEMPERATURES BASED ON SELECTED GEOTHERMOMETERS 

Site name 

MGEOT160 EAGER. R E X ' 2 Ml SWWINNETT MT. 
MGEOT161 BRATTON, WAYNE '2 Ml SE WINNETT MT. 
MGEOT305 BURLY VISTA TRACTS 
MGEOT157 TEIGEN. PETER * 9 M I E GRASSRANGE MT. 
MGEOT196 MATOVICH'4.5 Ml E GRASSRANGE MT 
MGEOTIS I HOLE NO 2 M - B DRILLING PROJECT 
MGEOT240 MSU AG EXPERIMENT STATION ' MOCCASIN MT 
MGEOT155 BRADY, EARL*4 Mi NW WINNETT, MT 
MGEOT203 GERDRUM, RONALD ' 3 Mi NE GRASS RANGE MT 
MGEOT152 CENEX'15 Ml NEWINNETT MT 
MGEOTISS BASSETT. EARL • 7.5 Ml NW TEIGEN MT. 
MGEOT059 HEDMAN, J. * 40 Mi NE LEWISTOWN MT. 
MGEOT156 HARRIS FLOYD • 11 Ml NW TEIGEN MT 
MGE0T194 FOX, DENNIS ' 7 Mi NW GRASSRANGE MT 
MGEOT239 LAURENCE HESS • I Ml N MOCCASIN MT 
MGEOT204 DELANEY, DOUGUS'7 Ml NW (WILD HORSE UNIT) 
MGEOTOSO BROOKS WARM SPRING •2 .5 Ml NW BROOKS MT. 
MGEOTISS DELANEY, DOUGUS ' 11 Ml NW HOY MT 
MGE0T154 MILLER RANCH ' 14 Ml SEVALENTINE MT. 
MGE0T045 CARDINAL PET CO * 10 M E HILGER MT 
MGEOT153 BUSENBARK. MERUN' l Mi S VALENTINE MT' 
MGEOT26S OUINN'S HOT SPRINGS ' JIM AND DONNA BROWN 
MGEOTOOS QUINN'S HOT SPRINGS 
MGEOT197 YEAGER * 8 Mi EAST MOULTON. MT 
MGEOT079 FINLEY. R.S.'l Mi NW ST. IGNATIUS 
M GEOT205 SIHO KY. FRAN K * 9 Mi EAST ROY, MT. 
MGEOT192 HORYNA. J A M E S ' 6 Ml EROYMT 
MGEOT131 CORPS OF ENGINEERS SOUTH WELL AFTER PERFS 
MGEOT090 BRYSON. HAROLD'I Ml W MOIESE MT 
MGEOT070 YARGER, ROBERT * 13 Ml WCIRCLE MT 
MGEOT287 SAND COULEE WTR USERS BENCH W ABV SAND COU 
MGEOTISS TAYLOR.JAMES ' 8 Mi E CHRISTINA MT 
MGEOT288 CHARLES ENTSMINQER'TOWN OF NUMBER SEVEN 
MGEOT295 CUSTER, EVERETT' EDEN RT. GREAT FALLS. MT 
MGEOT2S7 TOWN OF TRACY 
MGEOT054 SLCGSVOLD, A. K. * 17 M SERITCHEY MT 
MGE0T211 GOVER ' 2 . 5 Ml TRAVIS SCHOOL 
MGEOT200 V ILUGEINN ' 2,5 Ml NE TRAVIS SCHOOL 
MGEOT29S STONE, GENE 
MGEOT062 WEBB RES « 17.5 Mi SE GERALDINE MT. 
MGEOT353 HOLUND, JIM - GREEN SPHINGS 
MGEOT24S GREEN SPRINGS ' HOLLAND RANCH 
MGEOTIS I TACKE, ROBERT ' 2 Ml SW GREAT FALLS MT 
MGEOTISS PAUL MiCHAEL(ROBiNSON)*3.5M SWGREATFALLS 
MGEOT31a BUTTECREEKSPRINQ' SOUAREBUTTE 
MGEOTSIS BUTTECREEKSPRINQ- NORTH * SQUARE BUTTE 
MGEOTieS CHAMBmLAIN, CURTIS * 2 Ml W LLER SCHOOL 
MGEOT321 MELTON, URUE ' LOWER AQUIFER 
MGEOTS 14 USGS - MELTON, LEON 
MGEOT238 SCHMIDT, LLOYD ' 3 . 5 Ml SE SQUARE BUTTE 
MGEOTISO USGS OBS WELL * .5 Mi S VALLEY SCHOOL 
MGEOTISS EIDEL' .5 Mi S SUNSET MEMORIALCEMETAHY 
MGEOT07B WEBSTER. BONITA'BOX 443 RONAN MT 
MGEOTOSS DEMARS.TOM J . ' 10 Ml W OF WINIFRED MT. 
MGEOT249 HOMESTEAD ACHES COUNTY WATER DISTRICT 
MGEOT250 HOMESTEAD ACHES COUNTY WATER DISTRICT 
MGEOT241 MCCOLLUM, JIM • 10 Ml NW MATHISON RANCH 
MGEOT07B CARR. FRANK'BOX 456 HOT SPRINGS MT 
MGEOT047 * RYFFEL BROS. ' SMI S & 3 Ml E HIGHWOOD 
MGEOT097 CHRISTIANSON, BOB'HOT SPRINGS MT. 
M GEOT068 TOWN OF HOT SPRINGS' MAIN WELL BY CHURCH 
MGEOT307 HOT SPRINGS CITY 
MGEOT228 LEISTNER, U U R A ' CENTRAL AVE.HOT SPRINGS 
MGEOT291 SOUTH EAST OF CAMP AQUA 
MGEOT071 CORN HOLE'CAMAS HOT SPRINGS 
MGEOTO 17 CAMAS HOT SPRINGS 
MGEOTOSO HOT SPRINGS MONTANA 
MGEOT351 SYMES HOTEL IN HOT SPRINGS 
MGEOT029 SYMES HOT SPRINGS WELL 
MGEOTOBl HOT SPRING GEOTHERM WELL - UNNAMED 
MGEOT144 KOEPUNG, DELBERT ' WELL 138 
MGEOT144 OSTRANGER, DAVE ' WELL 56 
MGEOT077 VERNER, ROSE'3.75 Ml W PABLO MT 
MGEOT098 IRRIGATION EQUIPMENT SALES'HOT SPRINGS 
MGEOT220 JACOBSEN. R ' HOT SPRINGS MT 
MGEOT176 KOPP, ARVID ' HOT SPRINGS, MT 
MGEOT04Z SUN RIVER SPRINGS 
MGEOT267 MBMGGEOTHERMALTEST WELL #1'CAMPAQUA AREA 

MgCOHRECTION 
Surface N a - K - C a N a - K - C a Log(sqrtCa/Na) Temperature R Delta T N a - K - C a N a - K - C a Quartz Quartz Chalcedony a -C i i s toba l i t e B-Ci is toba l i te Amorphous Pubi ished 
Temp (B = 4/3) (B= 1/3) Corrected Coeff icient (MgCorr . ) Co l lec ted Unco l l ec ted (no steam) (steam loss) Silica Estimates 
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54.84 
53 15 

119.5 1 
105.48 
108.70 
107.98 
13215 
102.3 1 
74.80 
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102.46 
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90.04 

122.35 
166.08 
99.87 

169.12 
85.13 
75.27 

125.93 
73.49 
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53.55 
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108.31 
148.92 
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61.16 

162.56 
155.98 
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173.33 
119.91 
124.94 
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169.93 
139.80 
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158.33 
162.57 
149.75 
63.42 

161.09 
96.88 

143.59 
162.09 
115.71 
115.96 
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162.17 
165.22 
62.56 

125.83 
134.81 
119.13 
150.35 
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118.49 
120.58 
130.82 
114.75 
171.81 
126.34 
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102.28 
108.85 

120.61 
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0.07 
1,90 
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-0.36 

0.41 
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1.57 
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1.83 
0.52 
0.31 
0.30 
1.34 
0.24 

1.07 
1.14 
1.46 
1.39 

-0.38 
0.66 
0.82 
0.78 
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0.37 
1.55 
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1.61 
1.58 
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0.66 
1.13 
1.17 
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:0.16 
0.11 
0.14 

-0 .01 
0-14 
1.03 
0.41 
0.39 
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1.18 
0.29 
0.52 

93.19 
85.61 
22.61 
57.79 
48.68 
79.09 
36.41 
91.37 
64.48 
70.64 
70.90 
85.37 
68 35 
35.54 
46.67 
74.05 
- 9.69 
80.00 
75.27 

125.93 
73.49 
65.79 
64.25 : 
79.55 
-9.53 
53.55 
67.59 
89.35 
60.88 
98.01 
27.13 
61.16 
14.10 
31.23 
12.44 
25.05 : 
76.53 
96.99 
69.58 
52.54 

139.80 

63.90 
58.99 
40.96 
38.47 
63.42 
96.64 
39.61 : 
74.66 
33.68 
84.77 
11.58 
30.65 
32.47 
35.58 
62.56 
18.67 
40.02 
66.02 
54.84 
53.15 

120.98 
120.10 
118.49 
120.58 
130.82 
114.75 
74.80 
90 38 

50.10 
48.72 
7921 
67 39 

30.87 
2648 
39.46 
42.37 
39.13 
21.24 
30.66 
32.45 
39.75 
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41.19 
43.49 
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32.13 
37.19 
43.02 
35.92 
37.85 
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29.99 
10.49 
20.78 
37.31 
40.03 
86.19 
68.43 

9.86 
36.91 
36.80 
36.53 
56.30 
47.74 
32.69 
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57.66 
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TEMPERATURES BASED ON SELECTED GEOTHERMOMETERS 

Site name 

MGEOT226 KOPP, ARVID ' .25 Ml S CAMPAQUA MT 
MGEOT221 K E M P ' 5 Ml SECAMPAQUA MT 
MGEOT2a6 JACKOU AP.100 FT E OFCAMP AQUA BATH SPA 
MQEOT027 CAMP AQUA AREA TEST WELL 
MGEOT262 MBMG GEO. TEST WELL #1 " CAMPAQUA AREA 
MGEOT20Z OLSEN, EDWIN * 64 MINE WINIFRED MT 
MGEOT251 SMB_SER, JAMES A 'POWER MT 
MGEOT225 KEMP * 0.3 Mi E CAMPAQUA MT 
MGEOT227 KEMP « .25 Ml N CAMPAQUA MT 
MGEOT224 KEMP IRR WELL (RUNAWAY) • .5 Ml N CAMPAQUA 
MGEOT173 KEMP, ANNA ' HOT SPRINGS, MT * 
MGEOTOOl KEMP, ANNA' 5 Ml N HOT SPRINGS. MT 
MGEOT174 HUGHES, RAY ' HOT SPRINGS, MT 
MGEOT219 BAXTER. C * 1.5 Ml N CAMPAQUA MT 
MGEOT175 BAXTER, CHARLES ' H O T SPRINGS. MT 
MGEOT223 LUCKY HOWSEH R A N C H ' 3 Mi SE LONEPINE MT 
MGEOT149 MATOVICHJOHN ' 23 Mi SW SUN PRAIRIE MT 
MGEOT222 QAILPATTON RANCH ' 1 Mi SW LONEPINE MT 
MGEOT075 LON EPINE OBSERVATION WELL 
MGEOTI 10 STREIT, GEORGE ' 4MI E- IMI S FT BENTON MT. 
MGEOT243 WHITMAYER ASSOC ' 4.5Mi SE SUN PRAIRIE SCH 
MGEOT109 CURK, BRAD • 25 Mi EFT. BENTON MT. 
M G E O T I M UNDUSKYPLUNGESPRINGS 
MGEOT072 U N DUSKY. I'8.5 Ml S HAYS, MONTANA 
MGEOT046 BLACKCOULEE ' E OFTEST AREA 
MGEOTSIS ALZHEIMER, P A U L ' S W OF BRADY, MT 
MGE0T312 REVERE, LEE 
MGEOT049 LITTLE WARM SPRiNGS*9 Ml SE LODGE POLE 
MGEOT324 LODQEPOLE WARM SPRINGS 
MGEOT048 BIG WARM SPRINGS'S 4 MINE ZORTMAN MT 
MGEOTOSI BIG WARM SPRINGS'6.4 MINE ZORTMAN MT 
MGEOT052 KIRKALDIE, BRUCE'7 Ml SWLODGEPOLE MT 
MGEOT037 URGECAPACITY WELL'4 Mi SW WOLF POINT. MT 
MGEOT024 CITY OF WOLF POINT • WELL IN WOLF POINT 
MGEOT023 SHERMAN HOTEL OF WOLF POINT 
MGEOT038 USGSTEST WELL ' 1 MILE SOUTH POPUR. MT 
MGEOT025 FOSS ELMER * 5.8 Ml SE BROCTON 
MGEOTS 17 UNDTECH WATER DISPOSAL SERVICE 
MGEOT315 THORNESS, RICK ' 4 MILES NW OF BAINVILLE 
MQEOTIOS CUWITER, MILT * 4Mi N-4MI E BIG SANDY MT. 
MGEOT303 SIMS SPRING 
MGEOTI40 TEXACO INC • 1.7 Ml NWCENTRAL SCHOOL. 
MGEOT252 MATOVAICH, MARTIN'17 Ml E MALTA NEAR SACO 
M G E O T I I l SLEEPING BUF REC AREA ' 4MI NNW ASHFIELD 
MGEOTI45 SHIRLE, WALTER * 3 Ml S FRESNO DAM. 
MQEOTIOS PIMLEY. DON ' 4 Ul NWJOPUN MT. 
MQEOTIOS CADY. ELWIN ' 7 . 5 Ml NWJOPUN MT. 
MGEOT309 FRANCIS,CURA 
MGEOTIOT WELSH, ORVILLE ' 13 Ml N-3MI E HINGHAM MT. 
MGEOTSIO EDWARDS, MARVIN / MIKE DUSTBIHOFF 
MGEOT039 BIG WEST OILCO ' 2 Ml NE MTN VIEW SCHOOL 
MGEOT104 RYGH. KEN ' 22 Mi N - 5 MIW JOPUN MT. 
MGEOT142 BRADBURY, ALFRED * 11 Mi E WILD HORSE MT 
MGEOT144 NAGEHUS, ORVILLE " 3 Ml N SIMPSON MT. 

MgCORRECTION 
Suilace N a - K - C a N a - K - C a Log(sqi tCa/Na) Tamperature R De l taT N a - K - C a N a - K - C a Quartz Quai lz Chalcedony 
Temp (B=4/3) (B= 1/3) Corrected Coeff ic ient (MgCor r . ) Cor iec ted Uncol lec ted (no steam) (steam loss) 

32.6 
26.8 

51 
50 

43.7 
22 
16 

30-6 
38-9 
32.5 
34.4 

24 
25.8 
20.3 
22.8 
23.6 

16 
16.6 
16.5 

15 
15.6 

20 
24 

263 
26.8 

25 
25 

26.1 
30 

30.6 
26 

24.5 
51 

18.3 
172 
139 
16 1 
17.9 

15 
16 
15 

355 
42 

41 3 
175 

15 
25 
29 
16 
25 
46 
21 

15.5 
15.5 

87.52 
97.10 

10926 
116.70 
74.99 

12637 
121.58 
99.61 
92.46 
84.39 

107.11 
97.92 
90.72 
83.06 
77.55 
60.70 

106.44 
32.66 
23-73 
99-19 

129.50 
86.64 
31.75 
35.17 

107.18 
35.78 
30.48 
48.88 
48.82 
50.01 
41.85 
46.53 

174.23 
64.71 
61.39 

122.02 
10222 
65.27 

105.28 
15.54 

156.01 
68.06 
71.17 

104.64 
91.58 
96.12 
31.89 
92.86 
70.51 

110.67 
95.99 
65.64 

100.02 
11378 
119.23 
129.16 
11672 
64.87 

111.36 
110.97 
113.25 
103-13 
121-90 
124.33 
115.41 
98.53 

113.58 
91.51 
64.86 

141.52 
11866 
183.28 
90.43 
68.69 

18201 
180.75 
90.94 
91.16 
92.90 

174.25 
171.7 1 
172.28 
165.73 
16886 

123.03 
37.56 

107.46 
104,65 
61.52 

100.32 
9771 

135.47 
92.86 

158.77 
155.20 
65.18 
59.98 
63.76 

126.42 
65.82 
46.04 

65.40 
72.73 

: 73.17 

0.15 
0.19 
O. l t 
0,13 
0,51 

-0.77 
-0 .11 

0.13 
0,24 
0.23 
0,16 
0.29 
0.29 
0.19 
0,44 
0.42 

-0.53 
1.41 
1.34 
0.81 

-0.44 
-0.24 

1.78 
1.71 

-0.19 
0.81 
0.92 
1.43 
1.41 
1.40 
1,48 
1.43 

-0.48 
-0.43 

0.60 
-0.19 
-0.53 

0.46 
-0.09 

1.67 
-0.66 

1.01 
0.94 

-0 .51 
-0.43 
-0.43 

1.28 
-0.36 
-0.37 

-0.57 
-0.30 
-0-17 

87.52 
97.10 

11923 
129.16 
74.99 
64.87 

111.36 
99.61 
92.46 
84.39 

121.90 
97.92 
90.72 
83.08 
77.55 
60.70 
64.86 
32.66 
23.73 
99.19 
90.43 
68.69 
31.75 
35.17 
90.94 
35.78 
30.48 
48.88 
48.82 
50.01 
41.85 
46.53 

123.03 
37.56 
61.39 

104.85 
61.52 
65.27 
97.71 
15.54 
92.66 
68.06 
71.17 
65 18 
59.98 
63.76 
31.89 
65.82 
46.04 

65.40 
72.73 
73.17 

14.71 
17.52 
6.84 
8.61 

21.69 
30.48 
33.55 
12.46 
20.92 
10.75 
15.62 
11.52 
16.17 
13-65 
14.19 
15.35 
23.50 
30,34 
31.99 
56.92 
25.98 
55.57 
39.46 
35,90 
71.03 
44.43 
46.21 
38.01 
35.10 
36.66 
37.29 
35.59 

70.58 
25.68 
47.54 
25.84 
24.69 
58.52 
42.47 
43.27 
20-04 
32.52 
36.32 
35.53 
39.79 
42.66 
37.75 
28-38 
27-92 

53-07 
22.41 
25.02 

- 14.78 
S,62 

-6 ,36 
5.22 

- 13.60 
-8 .80 
61.05 
-7 .70 

726 
-26.72 

23.95 
-11.78 

-7 .38 
- 2 2 2 8 
-27.52 
- 46.68 
-23,85 
-62,21 
-75.26 

79:55 
17.38 
37.05 

-45.80 
-46.65 

78.79 
-29.79 
-35,70 
- 19^43 
-25.01 
-20.28 
-32.47 
-27.85 

117.01 
-62.97 

16.02 
35.26 

-26.23 
35.39 
59.78 

-67 .72 
5.43 
0,16 

12.16 
1.67 
1,44 

12.08 
-48.85 
-11.79 
-44.01 

29.37 
- 15.03 

-8 .42 

87.52 
93.48 

119.23 
123.93 
74.99 
64.87 
50.31 
99.61 
85.20 
84.39 
97.95 
97.92 
90.72 
83.08 
77 55 
60.70 
64.86 
32.66 
23.73 
19.64 
73.06 
31.63 
31.75 
35.17 

35.78 
30.46 
48.86 
48.82 
50.01 
41.85 
46.53 

37.56 
45.37 
69.59 
61.52 
29.88 
37.94 
15.54 
87.43 
67.90 
59.02 
63.51 
58.54 
51.68 
31.89 
65.82 
46.04 

36.02 
7273 
73.17 

100.02 
113.78 
119.23 
129.16 
116.72 
64.87 

111.36 
110.97 
113.25 
103.13 
121.90 
124.33 
115.4 1 
98.53 

113.58 
91.51 
64.86 

141.52 
116.66 
18328 
90.43 
6869 

182.01 
180.75 
90.94 
91.16 
92.90 

174.25 
171.7 1 
172.28 
165.73 
168.86 

12303 
37.56 

107.46 
104.85 
61 52 

100.32 
97.71 

135.47 
92.86 

158.77 
155.20 
65.18 
59.98 
63.76 

126.42 
65.82 
46.04 

65.40 
72.73 
73 17 

8261 
85.76 
95.11 
94.06 
86.25 
46.38 
31.42 
95.53 
93.21 
87.80 
87.68 
83.25 
78.44 
77.45 
65.29 
62.49 
40.85 
55.04 
59.93 
44.71 
40.85 
30.21 
59.12 
52.25 
24.03 
33.34 
33.34 
55.26 
55.93 
55.93 
51.77 
50.80 

47.99 
47.99 
38.94 
55.26 
54.58 
71.09 
66.01 
62.88 
72.83 
57.66 
57.66 
29.81 
30.21 
47.99 
61.72 
38.61 
25.45 

34.82 
29.39 
35.89 

85.86 
88.61 
96.76 
95.85 
89.04 
53.70 
4015 
97.12 
95.11 
90.40 
90.29 
86 42 
82.20 
81.33 
70.59 
68.11 
4871 
61.46 
65.83 
5219 
4871 
39.06 
65.10 
58.97 
33.42 
41.90 
41.90 
61.66 
62.25 
62.25 
58.54 
57.66 

55.15 
55.15 
46.98 
61.66 
61.05 
75.72 
71.23 
68.45 
77.26 
63.80 
63.80 
38.69 
39.06 
55.15 
67.42 
46.68 
34.71 

43.24 
38.31 
44.21 

51.43 
54.76 
64.71 
63.59 
55.28 
13.79 

65.15 
62,68 
56.93 
56.80 
52.11 
47,04 
46.00 
33.28 
30.38 

22.67 
27.73 

-Cr is tobal i te B-Cr is tobal i te Amorphous Publ ished 
Silica Estimates 

32.71 
35.76 

22.90 
22.20 
39.33 
34.03 
30.78 
41.15 

45.27 
43.01 
37.75 
37.63 
33.33 
28 68 
27,73 


