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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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FACTORS FOR CONVERTING ENGLISH UNITS TO METRIC UNITS

The following factors can be used to convert English units in this
report to the International System of Units (SI).

Multiply English units By To obtain SI units

acre , 0.4047 square hectometer (hm?)

acre-ft (ac~ft) 1233 cubic meter (m?)

cubic foot per second (ft3/s) 28.32 liter per second (L/s)
. foot (ft) .3048 meter (m)

gallon per minute (gal/min) .06309 liter per second (L/s)

mile (mi) | © 1.609 kilometer (km)

temperature, dégrees Celsius (°C) = 0.556 (OF-32)
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SELECTED DATA FROM THERMAL—SPRING AREAS, SOUTHWESTERN MONTANA

e

Byv

Robert B. Leonard, Tordis M. Brosten, and Norman A. Midtlyng

INTRODUCTION

During 1975—77 the Montana district of the U.S. Geological Survey
collected and assembled data describing the flow, temperature, and chemi-
cal characteristics of thermal and related waters. The work was part of
an assessment of the geothermal resources of southwestern Montana, ex-
cluding Yellowstone Park. The purpose of this report is to present repre-
sentative data from 24 thermal springs and 3 deep wells where water tempera-
tures exceed 38 C (100 ).

Initially, the data base included references reported by Waring (1965).
The data base also included unpublished chemical analyses of water samples
and related data collected during 1959-73 by the Montana. State Board of
Health (now Montana Department of Health and Environmental Sciences),
the Montana Bureau of Mines and Geology, and by graduate ‘students for
theses. Results of analyses and engineering reports were collected from
landowners, and additional published and unpublished data were collected
by Geological Survey investigators during 1967-75 (see Selected references).

Tabulation of the data revealed wide discrepancies in reported
parameters for some sites. Inadequate description of the sampling sites
limited the value of much of the previously reported data, because most
of the thermal springs were characterized by multiple outlets. The rate,
temperature, and chemical composition of flow at the various outlets com-
monly differs and may fluctuate seasonally as a result of dilution by shallow
ground water. Therefore, most of the sites were revisited'to obtain
information needed to expand, evaluate, and fill omissions in the data
base. Special effort was made to augment data collected during the summer
of 1974 at 21 hot springs by other Geological Survey investigators with
similar data collected during other seasons. -

Field measurements of rate, specific conductance, pH, and temperature
of flow at the various outlets, particularly those having the highest
temperatures were compared with previously reported determinations. At
some sites partial analyses for chloride or other relatively stable
constituents sufficed to confirm similarities or dissimilarities with
previously sampled waters. At other sites, more detailed analyses were
needed to describe a source initially or to replace dissimilar, and possibly
erroneous, information in the preliminary listing. Where correlation




was established, new data were merged with existing data according to
location. Samples of associated cool waters were collected to evaluate
the possibility that they compose part of the thermal effluent. Some
questionable existing data were retained because they were the sole source
of information that may describe long-term fluctuations in the chemical
and physical properties of the thermal waters.

Chemical analyses and associated data are grouped in tables 1-27
by hot-spring areas, arranged in downstream order according to major
river basins, and indexed numerically in figure 1. Locations of individual
sites within each area are described by name and by a station number
composed of latitude and longitude. Names formerly used to identify the
hot springs are shown in parentheses.
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Reported rates of flow, particularly at commercially developed
springs, vary widely according to the observer or use of the water. A
large part of the flow normally occurs as seepage. Where feasible for
this study, flow was measured directly using the Hoff or Pygmy current
meter, a Parshall flume, or a container'okanownzvolume and a stopwatch.

Many apparent discrepancies in data collected in the past at a given
site are attributable to different sampling, analytical, or reporting
techniques. For example, pH values normally were determined in the field
by USGS and in the laboratory by other investigators. Changes in the pH
and the concentrations of bicarbonate and calcium commonly accompany
cooling and prolonged storage of untreated thermal waters before analysis.
The concentrations of dissolved solids for samples collected by USGS
are the calculated sum of constituents; although roughly comparable some
of the earlier determinations are of the residue on evaporation. Most
of the chemical analyses in this report are of samples collected after
1973 by Geological Survey personnel according to techniques outlined
by Presser and Barnes (1974) and analyzed by the Survey either in the
National Water Quality Laboratory in Denver, Colo., or in research labora-
tories in Menlo Park, Calif.

All the included data describing composition of gases, stable iso-
topes, radioactivity, and subsurface temperatures were collected by the
U.S. Geological Survey during 1974-77 (tables 28-31). Analysis of samples
collected during the current investigation for determination of the com-
position of gases associated with the thermal wate§s (table 28) and for
their content of the stable isotopes, oxygen-18 ( 0) and deuterium (D)
(table 29), was expedited by Mariner to ensure comparibility with the
‘results of his previous investigation (Mariner and others, 1976).

The isotopic data are expressed in the delta (§) notation:

8¢ = E‘__;Rfffl x 10°
© Rgtg
_wherea,
x = reporting unit in parts per thousand, 18 .16

x = ratio of isotopic concentration of the sample (D/H or 0/77°0), a
std = ratio of isotopic concentration of the standard (Standard
Mean Ocean Water, or SMOW, in this report) .

Most of the major hot springs and some associated cooler waters were
sampled by the Geological Survey for determination of gross alpha and
gross beta activity by the Montana Department of Health and Environmental
Sciences. Results of the analyses (Larry Lloyd, written commun., 1976,
1977) are included in table 30. Additional samples for determination
of dissolved uranium, radium-226, and radon by the National Water Quality
Laboratory were collected mainly at sites where the Montana Department




of Health and Environmental Sciences analyses revealed abnormal levels
of radioactivity (see table 19)

Subsurface temperatures in selected wells were measured with a therm-
istor~Wheatstone bridge combination capable of measuring temperatures
with a precision of #0.1 degree Celsius at depths of 3,000 feet (table 31).

/

|

»

i

=

bt
g,

R}

£

e
-




i

E

it

t— -

r—

SELECTED REFERENCES

Chadwick, R. A;, and Kaczmarek, M. B., 1975, Geothermal investigations
‘of selected Montana hot springs, in Montana Geol. Society 22nd Ann.
Pub., Energy resources of Montana, p. 209-216.

Hackett, 0. M., Visher, F. N., McMurtrey, R. G., and Steinhilber, W. L.,
1960, Geology and ground-water resources of the Gallatin Valley,
Gallatin County, Montana, with a section on Surface-water resources
by Frank Stermitz and F. C. Boner and a section on Chemical quality of
the water by R. A. Krieger: U.S. Geol. Survey Water-Supply Paper
1482, 282 p.

Kaczmarek M. B., 1974, Geothermometry of selected Montana hot spring
waters: Montana State University, M.S. thesis, 141 p.

Leonard, R. B., and Janzer, V. J., 1977, Natural radioactivty in geo-
thermal waters, Alhambra Hot Springs and nearby areas, Jefferson
County, Montana: U.S. Geol. Survey Open-File Report 77-624, 20 p.

Leonard, R. B., Shields, R. R., and Midtlyng, N. A., 1978, Water-quality
investigation near the Chico and Hunters geothermal 1ease-app11cation
areas, Park and Sweet Grass Counties, Montana: U.S. Geol. Survey
Open-File Rept. 78-199, 23 p.

Mariner, R. H., Presser, T. S., and Evans, W. C., 1976, Chemical character-
“istics of the major thermal springs of Montana: U.S. Geol. Survey
Open-File Rept. 76-480, 31 p.

McSpadden, W. R., 1975, The Marysville, Montana geothermal project, final
report: Battelle-Pacific Northwest Laboratories; Rogers Engineering
Co.; Southern Methodist University; and Systems, Science and Software,
337 p.

1977 Temperature and water measurements in the geothermal well at
Marysville, Montana, final report: Battelle-Pacific Northwest
vLaboratories, Richland, Wash., June 1977, 54 p.

.Presser, T. S., and Barnes, Ivan, 1974, Special techniques for determining

chemical properties of geothermal water: U.S. Geol. Survey Water-
Resources Inv. 22-74, 11 p.

Robertson, E. C., Fournier, R. 0., and>Strong, C. P., 1976, Hydrothermal
activity in southwestern Montana: Proc. 2d U.N. Symposium on "The
Development and use of Geothermal Resources," v. 1, p. 553-561.

'Wariug; G. A., 1965, Therual springs of the United States and other countries

of the world--A summary: U.S. Geol. Survey Prof. Paper 492, 833 p.

s/é




-3 3 3 3, -8 3 L3 ) I3 B LB -3 % % -3} -3 _3% _3




P
it

r

[

.

”

"

-

r—

r—

=

.)'"

T

o

DATA

Tables 1-27 are. presented in an identical format. Table numbers
correspond to hot-spring areas shown on figure 1. Column headings, loca-
tion numbers, and abbreviations that are not self-explanatory are described
below. : .

The station number is based on the grid system of latitude and longi-
tude. The station number consists of 15 digits. The first 6 digits denote
the degrees, minutes, and seconds of latitude; the next 7 digits denote
the degrees, minutes, and seconds of longitude; and the last 2 digits
form a sequential number for stations within the same l-second grid.

Thus, if two stations have the same coordinates for latitude and longitude,
sequential numbers Ol and 02 are assigned.

Station letters identify the data according to source (station name).
Station letters and the date of sample collection are continued for each
line of data in the tables to facilitate 1dent1fication of the source of

the sample.

Local station-location numbers are shown to the right of some station
names. The location numbers are based on the Federal system of land sub-
division. The first number indicates the township north (N) or south (S)
of the Montana base line; the second, the range east (E) or west (W) of
the principal meridian; and the third, the section. The first letter
following the section number denotes the quarter section (160-acre tract);
the second, the quarter-quarter section (40-acre tract); and the third,
the quarter-quarter-quarter section (l0-acre tract). Letters are assigned
in a counterclockwise direction, beginning with "A" in the northeast
quadrant. Consecutive numbers beginning with 2 are added if more than one
station is located within a 10-acre tract. For example, hot spring
04N19WO7DCD2 is the second station inventoried in the SE%SW4SE%; sec. 7,
T.4 N., R.19 W.

Abbreviations used in column headings of tables 1-27 are:

AC~-FT . Acre-feet
CFS Cubic feet per second
- DEG C Degrees Celsius '
FT .. ' - Feet :
GPM : © Gallons per minute
MG/L Milligrams per liter
MICROMHOS Micromhos per centimeter at 25°¢
PC/L Picocuries per liter
" UG/L - Micrograms per liter




Codes used in the column SAMPLED BY are: .

FR
H
K
M

MBMG

MSBH

RFS

USGS

R. 0. Fournier and E. C.. Robertson, written commun.

Hackett and others (1960), table 31 ’

Raczmarek (1974), table 3

Mariner, Presser, and .Evans (1976), tables 1, 2.

Montana Bureau of Mines and Geology. '

Montana State Board of Health (now Montana Depart-
ment of Health and Environmental Sciences).

Robertson, Fournier, and Strong (1976), table 2 and

unpublished data.
Data collected for this report.
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TABLE 1,--CHEMICAL ANALYSES OF WATER FROM THE MEDICINE HOT SPRINGS AREA

SPE=
) CIFIC
{ CON=
; DATE SAM~ ouCT~
: - - F PLED FLOW ANCE PH
STATION NUMBER ~ STATION LETTER AND NAME SAMPLE 8Y RATE  (MICRO-
. . (6PM) MHOS)  (UNITS)
; 455047114020600 A MEDICINE HOT SPRINGS 01N20W12CCD 64=08=05 - MSBH 100 - -
; A MEDICINE HOT SPRINGS 01N20W12CCD 72-08-09 . MBMG 100 377 8.1
: A MEDICINE HOT SPRINGS OIN20W120CD 74<08=16 = M 105 343 8.6
A MEDICINE HOT SPRINGS 01N20w12CCD 76-07-23 U568 85 526 --
f DIS~ DIS~ DIS-
NUN= pIS- . SNLVED SOPIUM  SOLVED  SOLVED
{ - caR- SOLVED  MAG- DIS- AD~ SADIUM PO~
A $TA-  DATE HYDRO~  HARD=  BONATE CAL~ NE~ SOLVED SORP=- PLUS TAS-  BICAR-
TION  OF TEMPER- - GEN NESS HARD~ CTUM SIUM SODIUM PERCENT TION  POTAS=- SIUM  BONATE
LETTER SAMPLE ATURE  SULFIDE (CA,MG)  NESS T (e (MG) (NA) SODIUM  RATIN SIUM ) (HCO3)
‘ . (DEG C)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) - (MG/L) (MG/L)  (MG/L)  (NG/L)
' A 64-08-05 89,0 - 15 0 6.0 .0 - - - 54 - 110
& A 72-08-09 - - - 18 0 6.6 .4 77 89 7.9 - 1.5 130
A Ta-08-16 45,0 .6 - .- 1.9 <.1 8y - - - 1.4 120
A 76=07-23% a7.2 - - - - -- - - - -- - -
i
L DIS-
DIS- DIS~ SOLVFD  DIS-
HY= ALKA~ DIS- SOLVED  SOLVED - DISe SOLIDS SOLVED  DIS=- DIS-
. §T6=  DATE CAR=  DROX=  LINITY CARBRON  SOLVED  CHLO=- FLUO- SOLVED (SUM OF SOLIDS SULVED  SOLVED
! " TION OF BONATE IDE AS NIOXIDE SULFATE RIDF RIDE SILICA CONSTI=- (TONS NITRATE NITRATE
| CLETTER SAMPLE - (CO3) (OH)  * CACO3 co2) (504) (cL) F) (S102) TUENTS) PER ) (NO3)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (NG/L) ~ (MG/L)  (MG/L)  AC=FT)  (MG/L)  (MG/L)
A 68-08<05 [} - 90 -- 22 7.0 9.0 - -- -- .00 .00
A T2-08-09 0 0 110 1.7 13 7.3 12 54 328 .45 .00 .00
E A 78-08=16 3 - 103 .5 33 6.7 14 60 - .- - -
‘ A 76-07-23 - - - -- 36 7.8 t4 St - - - -
DIS-
SOLVED
: AMMON A
! sTA=  DATE NITRO-
fio8  OF GEN
LETIEK SAMPLE T
(MG/L)
, A 64-08=05 -
|+ A 72-08-09 -
! A T4=08-t6 <.10
A Te-07-23 .-
DYS~ 0IS~ D1S=
1 7% SULVED L} &3 SOLVED 01S=- VIS~ DIs- 01s=- DIS= SOLVED DIS~
; STa= | DATE ALUM=  SOLVED  CAD~ SOLVED  SULVED  SOLVED  SOLVED  SOLVED  MAN= SOLVED
FION 0F INUM BORON MIum LITHTIUM CORALT COPPER IRON LEAD GANESE MERCURY
LETTER SAMPLE (aL) (R) «n (n (€) ()] (FE) Pe) (MN) (HG)
o UG/L)  (UG/L)  (UG/L) - (UG/L) © (UG/L) . (HB/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)
oy A '60=08-0S - -- - - - - 0 - - -
b A 172-08=09 - - - 210 - - 20 - 0 .-
A |76-08-16 7 120 <10 200 <50 <10 <20 <100 <20 <.1
D18~
- 015~ DIS~ DIS= SOLVED
f sTac  DATE SOLVED SOLVED SULVED  KUBI=
i TION 0F NIEKEL ZIMC . CESIUN  DIUM
LETTER SAMPLE (ND) . N (€s) (RA) .
(UE/L)  (UG/L)  (UG/L)Y ~ (UG/L) -
. A 60=08~05 - -- - --
i A 72-06-09 - -- - .-
h A 74-08-16 <20 <10 <100 <20
(!
-
I.j
9
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TasLe 2.--CHEM{§AL ANALYSES OF WATER FROM THE SLEEPING CHILD
EEPING CHILD) HOT SPRINGS AREA

.

SPE-
CIFIC
 CON= )
DATE SAM- oucT- 1
OF PLED FLON  ANCE PH s

STATION NUMBER  STATION LETTER AND NAME SAMPLE 8y RATE (MICRO=
. : ’ o (GPM) MHOS) (UNITS)

460549114001500 A SLEEPING CHILD HOT SPRINGS 04MN19wO70DCD 2 72-08-10 MBMG 115 568 . 8.0
A SLEEPING CHILD HOT SPRINGS 04N19WO7DCD 2 74-08-15 - M >528 50S 8.1 1 ;
460549114001501 8  SLEEPING CHILD HOT SPRINGS 04N19WO07DCD 64-08=04 MSBH 115 - --
B SLEEPING CHILD HOT SPRINGS 04N19#07DCD 74-08-15 M- >528 538 8.2 )
B SLEEPING CHILD HOT SPRINGS 04N19WO70DCD 76=07-23 USGS 27 674 -
I
DIS- DIS~ 018~
NON= DIS~ SOLVED SODIUM  SOLVED - SOLVED
CAR= SOLVED MAG- DIS- AD- SODTUM PO= -
STA- DATE~ HYORO=  HARD~ BONATE CAL~ NE-  SOLVED SORP~ PLUS TAS- BICAR-
- fION-  OF TEMPER~ GEN NESS HARD= Clym SIUM SODIUM PERCENT TION POTAS- (3 (7] BONATE
LETTER SAMPLE ATURE  SULFIDF (CA,MG6)  NESS (CA) (MG) (NA) SODIUM  RATIO SIUM (x) (HCO3) (I
(DEG €)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L).  (MG/L) ‘sﬁ
A 72-08-10 - - 14 0 5.5 .? 120 94 14 - 2.7 170
A 78-08-15" 43,0 <t.0 16 0 6.2 20 110 92 12 .- 2.6 160
8 6a-08-0a 51.0 - 20 0 8.0 .0 - -- - 108 - 170
R 74-08-15 52.0 .8 - - S.4 <.1 120 -- -- .~ 2.9 170 ! T
l 8 76-07-23 50.0 - - - - - - - - - - - P
| -
|
; DIS~ B .
H DIS~ DIS- SOLVED  -DiS= ¥ ;
! HY= ALKA= DIS~ SOLVED  SOLVED D1S- SOLIDS  SOLVED DIS= D18~ Cl
! STA- . DATE CAR- DRODX= LINITY CARBON  SOLVED  CHLO- FLUO~ SOLVED (SUM OF  3SO0LIDS  SOLVED  SOLVED L.;
: TION OF AONATE IVE AS DIOXIDE SULFATE  RIDE RIDE SILICA CONSTI~ (TONS NITRATE NITRATE
: LETTER SAMPLE (c03) o) CACO3 (€u2) (s04) L) (F) (SI02) TUENTS) PER ((0) (NU3)
(MG/L)  (MG/L)  (MB/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) AC=FT)  (MG/L)  (MG/L)
(3
A T72-08-10 [} 0 126 2.7 93 9.2 14 69 479 .65 .05 .20 ;
4 74-08-15 1 - 133 2.1 81 8.8 14 60 563 .77 - .- i
v 64-08-04 6 - 149 - 88 5.0 16 -- - - .00 .00
& 74-08-15 2 -- 143 1.8 a7 9.5 15 66 - . - -
B 76=07-23 - -- - -- 82 9.7 - .- - - - --
DIS= L
i SOLVED
| ) AMMUNT A
I STA~ . DATE NITRQ- =
! TION oF GEN .
! LETTER SAMPLE N)
| (MG/L)
! A 72-08-1¢ --
: A 74-08-15 -- —g
i 8 64-0R=04 -
i R 74-08-15 <.10 i
] B, 76-07-23 -
: DIS~ OIS~ DIS~ =
SULVED DIS~ SULVED DIS~ DIS~ D18~ DIsS- DIS- SOLVED DIS~
STA-  DATE ALUM= SOLVED cAD- SOLVED  SULVED  SOLVED  SOLVED  SOLVED MAN- SOLVED
TIUN OF TNUM BORON MIUM  LITHIUM  CUBALT  COPPER IRON LEAD GANESE MERCURY
LETTER SAMPLE (aL) (8) co) wn (co) «wn (FE) (¥8) (MN) (HG)
W6/L)  (UE/L)  (UG/L)  (UG/L)  (UB/L)  (U6/L)  (UB/L)  (U6/L)  (UG/L)  (UG/AL)
A 72-08-10 - - - 210 .- .- 30 - 10 - !
A 74=08=15 - 330 <10 170 <50 <10 <20 <100 <20 -
R 64=08-04 - - - - -n - 0 - - -
B 74-08-15 4 350 <10 180 <50 <10 <20 <100 <20 <.1

DIS~ DIS-

STA=  OATE SOLVED SOLVED
TIuM OF NICKEL LTiC
LETTER SAMPLE (n1) (ZN)

{Us/L) (UG/L)

| A 72-08-10 .- --
i A T4=08-15 <20 <10
2] 64«08=04 - -
3 74=08-15 <20 <ty
10




| &

TABLE 3.~-CHEMICAL ANALYSES OF WATER FROM THE LoLo (GRANITE) HOT SPRINGS AREA

-

SPE~
CIFIC
ti ) CON=
Co DATE . SAM- : DUCT=
! H OF PLED FLOW ANCE PH
i STATION NUMBER  STATION LETTER AND NAME SAMPLE 8y RATE  (MICRO-
j : . ) (GPM)  MHOS)  (UNITS)
: 1 i 464508114315800 A LOLO HOT SPRINGS 64=08«04 MSBH - - -
| A LOLD HOT SPRINGS 72-08-09  MBMG 50 234 7.9
; ' A LOLO HOT SPRINGS 74-08-15 " 26 225 9.3
| .
i -
E ! DIS- DISe DIS~
j NON- DIS=  SOLVED SODIUM  SOLVED  SOLVED
] L, CAR=  SOLVED  MAG- DIs- AD«  SODIUM  PO- .
j = STA=  DATE HYDRO=  HARD-  BONATE  CAL~ NE- SOLVED SORP~ PLUS TAS-  BICAR-
f TION  OF TEMPER-  GEN NESS HARD=- CIum SIUM  SODIUM PERCENT  TION  POTAS=  SIUM  BONATE
LETTER SAMPLE  ATURE  SULFIDE (CA,MG)  NESS (ca) (M6) (NA) SODIUM  RATIO SIUM x) (HCO3)
{ 3 . (DEG €)  (MG/L) _ (MG/L)  (MG/L) .(MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)
A 60-08-00 26.0 - 10 0 4,0 .0 -- -’ -- 50 - 31
; ‘IH A 72-08-09 - - 6 0 2.0 .2 50 94 9.0 - 1.2 88
a A. 78-08-15 44,0 <.5 - - 1.8 <.1 52 - - - 1.2 70
!
IS~ oIS~
. p1S- oIS~ SOLVED SOLVED
Hy- ALKA= DIS-=  SOLVED SOLVED  DIS-  SOLIOS  DiS= DIS=  AMMONIA
STA-  DATE CAR=  OROX=  LINITY CARBON  SOLVED CWLD=  FLUD~  SOLVED (SUM OF SOLVED SOLVED  NITRO«
) TION  OF BONATE  TDE AS  DIDXIDE SULFATE  RIDE RIDE  SILICA CONSTI- NITRATE NITRATE  GEM
! LETTER SAMPLE (c03) (OH) © CACO3 (€02) (304) (L) (F) (8102) TUENTS) (N) (NO3) (N)
! (MG/ZL)  (MG/L)  (MG/L)  (MG/L)  (MG/L) . (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
1 . . . N
3 A 68-08-08 30 - 75 - 18 8.0 8.3 - - .00 .00 -
i A 72-08-09 0 0 72 1.8 20 5.5 6.4 n 245 .07 .30 -
i . A 70-08-15 8 - 7 o1 18 6.1 6.4 72 - - - <.10
DY £ 01s~- ) DIsS~
SOLVED  PIS-  SOULVED  0I8~ DIS- pIS~- p1s- DIS-  SOLVED  DIS-
L) S1A- DATE ALUMe  SOLVED  CAD=  SOLVED SOLVED SOLVED SOLVED = SOLVED  MAN~  SOLVED
§ TION  OF INUM BORON MIUM  LITHIUM COBALT COPPER  IRON LEAD  GANESE MERCURY
i ‘LETTER SAMPLE (AL) 8) wy wn co) (cu) (FE) (PB) (MN) (HG)
. . U6/L)  (UBZ)  (UB/L)  (UG/L)  (UG/L)  (UGB/LY  (UG/L)  (UG/L)  (UG/L)  (UG/L)
A 64=08=~04 -~ -= - [, - - 340 - - -
A 72-08~09 - - - a0 - - 30 ‘-- 0 -
Lij - A T74=08-15 10 110 <10 30 - <S50 <10 <20 <100 <20 .1
j .
| ‘
! . ?“
j - n1s-
VISe ° DIS= DIS~ . SOLVED
STA='  DATE SOLVED SOLVED SULVED  KUBI=~
TION  OF NICKEL  ZINC  CESIUM  DJUM
2 LETTER SAMPLE (ND) N «s) (R9)
b (UG/L)  CUG/L)  CUG/L) - “(UG/L)
A oﬂ-ob-oﬂ -— -— - -—
“Al 72-08-09 - - - -
A 74-08-15 <29 10 <100 <20
iig
v )
t
- .
b
i/
11




TABLE 4.--CHEMICAL ANALYSES OF WATER FROM THE GREGSON (FAIRMONT) HOT SPRINGS AREA

qmpi. 4
.

-SPE~
CIFIC
CON- £
DS;E ‘SAM~ DULT=- ‘
PLED FLON ANCE PH :
. STATION NUMBER 'STATION LETTER AND NAME SAMPLE BY RATE ("IERD- h

(GPM) MHOS)  (UNITS)
460237112483800

A GREGSON (FAIRMONT) HOT SPRINGS 65-04=08  MSBH - - - ,
A GREGSON (FAIRMONT) HOT SPRINGS 67=09=21 FR - - 8.q [
A GREGSON (FATRMONT) HOT SPRINGS 70-08-19 Mo o264 701 8.8 ¢
A GREGSON (FAIRMONT) HOT SPRINGS T0-08-21 RFS a0 - - T
A GREGSON (FATRMONT) HOT SPRINGS 76-09-10  USGS - 852 8.3
i1
oIS- : DIS~ DIS=
NON=- 0IS-  SOLVED SODIUM  SOLVED  SOLVED
CAR-  SOLVED - MAG- pIS- AU~ SODIUM  POe -
STE<  DATE HYDRO-  HARD-  BONATE  CAL- NE- SOLVED SORP- PLUS  TAS=  BICAR=-
TIGN © OF TEMPER= . GEN NESS HARD- CIuM SIUM  SODIUM PERCENT  TION  POTAS=  SIUM  BONATE ~
LETTFR SAMPLE  ATURE SULFIDE (CA,MG)  NESS ca) MB) (NA)  SODIUM  RATIO SIuM ) (HCO3) i:
. (DEG €)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (ME/L) P
A 65-04-08 68.0 - 20 ) 4.0 2.0 - - - 182 - 170 "‘
A 67-09-21 71.0 -- 10 0 4.0 .0 180 96 25 - 4.7 160
A 78-08-19 70.0 1.6 - - 3.9 <1 170 - - - 3.9 160
A 78-08-21 73.0 - 10 0 4.0 20 180 9 25 - 4.t 190
A 76-09-‘0 70.0 - -— - - - - - -~ - - 156
, DIS- DIS-
i DIS~- NIS=- SOLVED SOLVED .
ALKA= 0IS-- SOLVED SOLVED  DIS=  SOLIDS  DIS- DIS-  AMMONIA :
STA- DATE CAR-  LINITY CARBON SOLVED CHLO-  FLUO-  SOLVED (SUM OF SOLVED SOLVED  NITRO-
TION  OF BONATE AS  DIOXIDE SULFAIF  RIDE RIDE  SILICA CONSTI- NITRATE NITRATE  GEN
LETTER SAMPLE  (CN3)  CACO3  (CD2)  (S04)  (CL) (F (ST02) TUENTS) (N} (ND3) N
(MG/L)  (MG/ZL)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A 65-04-0R 6 149 - 180 20 18 - - .00 .00 - }
A, 67-09-21 3 136 1.1 180 13 - 77 s42 - s - s i
A 74-08-19 3 136 1.1 180 17 18 85 - - - <.10 :
A, 78-08-21 3 161 - 200 9.3 11 a3 589 -- -- -
A 76-09-10 - 128 ta 180 17 - 78 - - - -
018~ o1s- oIs- {
' SOLVED  DIS-  SOLVED  DIS- DIS- pIS~ DIS- 0IS-  SOLVED  DIS-
3TA-  DATE ALUM-  SOLVED  CAD-  SOLVED SOLVED SOLVED SOLVED SOLVED  MAN-  SOLVED i
TION  OF INUM BORNN MIUM LITHIUM CUBALT COPPER  IRON LEAD  GANESE MERCURY
LETTER SAMPLE (AL) (8) ) (n (€o) (cu) (FE) ~  (PB) CMN) (HG)
(UGZL)  (UG/L)  (UB/L)  (UG/L)  CUG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  CUG/L) .
A 65=04~08 - - - - - - 0 - - -
A 67=09=21 - 360 - 780 - - - - bdd -
A 78-08-19 16 300 <10 640 <50 <10 <20 <100 <20 <.1
A 74=-08=-21 - 300 - 700 - - - — Lded - -
pIS- v L
DIS- pIS- DIS-  SOLVED
STA=  DATE SOLVED  SOLVED  SOLVED  RUBI=
TION  0F NICKEL  ZINC  CESIUM  DIUM
LETTER SaMPLE (1) (ZN) cs) (RR) i
(UG/L)  (UBZLY  (UBZL)  (UG/L) I.;
b S5=04=¢8 - - - -
A 67-09-21 - - - --
A 78-08-19 <20 <10 100 40
A

T4-08-21 - - - - -L

12
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TABLE 5.~~CHEMICAL ANALYSES OF WATER FROM THE WARM SPRINGS (STATE HOSPITAL) AREA

SPE=
CIFIC
CON-
TDATE SAM= FLOW PUCT=
: ' OF ‘PLED RATE ANCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE |Y (GPM) (MICRU=
. MHOS) (UNITS)
461040112474000 ! WARM SPRINGS (STATE HOSPITAL) 65=04«08 MBMG 60 - -
A WARM SPRINGS (STATE HUSPITAL) 67-09-21 FR .- - 7.9
A WARM SPRINGS (STAYE HOSPITAL) 74-08=19 L] 158 1510 6,5
A WARM SPRINGS (STATE HOSPITAL) 74=06-21 RFS 30 .- -
A WARM SPRINGS (STATE HOSPITAL) 76=09=10 ‘USGS S0 1465 6.6
0is- DIS= DI§~
NON- 0is=- SULVED SODIuM  SOLVED  SOLVED
) CAR= SOLVED MAG= DIS- AD~, S001UM PO~
STA= DATE - HYORO=- HARD= BONATE CAL=- NE=- SOLVED SORP- PLUS TAS= BICAR~
TIUN OF TEMPER=~ GEN NESS HAKD~ CIuM SIuM SODIUM  PERCENT TION POTAS- SIUM BONATE
LETTER SAMPLE ATURE  SULFIDE (CA,MG) NESS (CA) (MG) (NA) SODIuM  RATID SIUM (X) (HCO3)
' B (DEG C) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
A . 65-04-08 71.0 .- 640 430 230 17 b - .- 150 - 260
A 67=09-21 78.0 - 570 450 180 29 120 30 2.2 - 24 150
A 74=08=19 77.0 .7 640 430 220 22 120 28 2.1 - 26 260
A T4=08-21 78.0 .- 570 390 190 22 130 32 2.4 .- 23 220
A T6=09-10 78.0 .- - - - - -= - - - - 254
01§~ 01s8=-
DIS=- DIS- SOLVED SOLVED
ALKA= DIS= .SOLVED  SOLVED 018~ SOLIDS DIS~ DIS~  AMMONIA
STA=- DATE CAR~ LINITY  CARBON  SOLVED  CHLO=- FLUO=- SOLVED (SUM OF  SOLVED  SOLVED  NITRO=-
TION OF BONATE AS DIOXIOE SULFATE  RIDE RIDE SILICA CONSTI- NITRATE NITRATE GEN
LETTER SAMPLE (c03) CACO3 (C02) | (804) (cL) (F) (S$102) TUENTS) (N) (NO3) (N)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (ME/L) (MG/L)
A 65=04=08 0 213 - 700 9.0 4.0 - - .00 -
A 67=09-21 [ 123 3.0 680 6.0 - S0 1160 - -
A 74-08~-19 <1 213 132 670 5.0 3.9 56 1250 -- <.10
LA T4=-08=-21 - 180 - 920 - 2.4 56 -- - -
A T76~09-10 - 208 91 680 5.7 - 53 - - - -
18- DIg~ DIS=-
. SOLVED 018~ SOLVED D18~ 018~ 018~ DIS=~’ DIS=- SOLVED D18~
STA=- DATE ALUM= SOLVED . CAD=~ SOLVED  SOLVED  SOLVED  SOLVED  SULVED MAN= SOLVED
TION OF INUM BORON - MIUM . LITHIUM . COBALT  COPPER IRON LEAD GANESE MERCURY
LETTER SAMPLE (AL) (8) o) 1) (CQ) (cy) (FE) _(P8) (MN) (KG)
UGsL) (UG7L) (UG/L) (UG/L) (uG/L) (UG/7L) we/L) we/L) {UG/L) (Ue/L)
A 55«04=08 - - - e - - 1300 - - -
A 67=09=21 - 130 .- 380 - - .- e - . -
A 74-08-19 <1 100 <10 360 <50 <10 S0 <100 S0 <.1
A 74=08=21 - 300 - 420 - - e - - -
DIsS-
DIs- 018~ 018~ SOLVED
STA= : DATE SOLVED  SOLVED  SULVED  RUBI~
TION OF NICKEL ZINC CESIUM "DIum
LETIER SAMPLE (N1) (ZN) (cs) €RB)
) wesL) (u6/L) wesL) (W6/L)
’
A 65=04+08 - - - -
A 67=09-21 - - - -
A 74-08-19 20 110 100 160
A T74-08=-21 .- - - -
13




TABLE 6.--CHEMICAL ANALYSES OF WATER FROM THE JACKSON (JARDINE, B1¢ HoLE) HOT SPRINGS AREA

DATE
: OF
STATION NUMBER  STATION LETTER AND NAME SAMPLE
452135113231100 A JACKSON RANGER STATION 77-07-13
. A JACKSON RANGER STATION 77-07~13
452204113241100 B JACKSON (JARDINE) HOT SPRINGS 0SS15W 64=0806
8 JACKSON (JARDINE) HOT SPRINGS 0SS15W 67=09=21
B JACKSON (JARDINE) HOT SPRINGS 0SS15w 72-07-26
B JACKSON (JARDINE) HOT SPRINGS 05315w 74-08=16
8 JACKSON (JARDINE) HOT SPRINGS 05S15w 74-08=21
8 JACKSON (JARDINE) HOT SPRINGS 05815 76=07-23
B JACKSON (JARDINE) HOT SPRINGS 05Si5w 77-07=12
B8 JACKSON (JARDINE) HOT SPRINGS 05315w 77-07-12
'452215113243200 € JACKSON SCHODL HOUSE 77-07-13
0Is-
NON~ DIS-  SOLVED
CAR=  SOLVED  MAG- DIS~
STA=  DATE MYDRD-  HARD=  BONATE  CALe NE= SOLVED
TION OF TEMPER=  GEN NESS HARD= CIumM SIUM  SUDIUM PERCENT
LETTER SAMPLE  ATURE SULFIDE (CA,MG)  NESS (ca) (MG) (NA) SODTUM
(DEG C)  (MG/L)  (MG/L)  (MG/L)  (MB/L)  (MG/L)}  (MG/L)
A 77-07-13 14.5 -- 1 0 .3 .1 36 97
A 7707-13 14.5 - - - - - - -
B 64~08=06 57.0 - 46 0 14 2.0 -- --
B 67-09=21 58.0 - 31 0 6.7 3.5 240 92
B 72-07-26 58.0 - 22 0 3.4 3.2 230 94
8  74-08-16 S8.0 .6 40 0 10 3.7 240 91
B 74=08-21 59.0 - 41 0 11 3.2 250 91
B 76=07-23 60.0 .- as 0 12 3.5 230 89
8 77-07-12 58,3 - 42 0 11 3.4 200 90
B 77-07-12 58.3 -— - - - -— - ~-
C  77-07-13 15.5 - 120 -- 37 7.2 21 27
DIS~ DIS~
HY= ALKA= DIS-  SOLVED SOLVED  DIS=-
STA-  DATE CAR=  DROX=  LINITY CARBON SOLVED CHLO=  FLUO=  SOLVED
TION oF BONATE I0E AS  DIOXIDE SULFATE  RIDE RIDE SILICA
LETTER SAMPLE (co3) (0H) CACO3 (€02) (504) (L) (F) (8102)
(MG/L)  (MG/L)  (M6/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG6/L)
A T7-07-13 ) - 60 2.6 13 2.t .4 23
A 77-07-13 - -- - - -- - - 25
8 64=08-06 [ .- 500 - 43 10 1.9 -
B 67-09=21 21 - 502 2.5 a6 6.0 - 4y
8 72-07-26 54 0 580 1.0 49 6.7 2.8 57
B 74+08-16 <1 - 500 155 45 7.7 2.0 52
8 74-08-21 - - 517 - 50 11 1.3 49
B 76=07=23 0 - 506 78 51 8.8 1.9 47
B 77-07-12 - - 500 155 46 8.1 1.9 47
B T7=07=12 - 4-- - - - - - S1
€ 77-07-13 - - - - - 6.7 - -
DiS~ DIs- vIs-
SULVED  SOLVED  SOL-
NITRITE AMMONIA  VED-
STA-  DATE PLUS  NITRG=  PHOS-
TION OF NITRATE  GEN PHORUS
LETTER SAMPLE ) (N) (F)
(MG/L)  (MG/L)  (MG/L)
A T77-07-13 - - -
A 77-07-13 - - -
B 6“-08-06 - - -
B 670921 - - -
8 T2-07-26 - .- -
B 74=0B~16 - <.10 -
B 74=08-2] - -- --
8 76-07-23 .00 - .00
8 77-07-12 .- -- -
B8 T7=07-12 - -~ -
c  77-07-13 -- -- -

14

. SAM=

PLED
8y

UsGS
UsGs
MSBH

FR
MBMG

M
RFS
usGs
usGs
uses

uses

80

80
T
RA

DIUM
AD=
RP=
10N
TI0

.8

DIS-
SOLVED
SOLIDS

(SUM OF
CONST1=~
TUENTS)
(MG/L)

ite

660
906

672
698
672
670

SPE=-
CIFIC
Lo CONe
FLOW DUCT=
RATE ANCE PH
(6PM) . (MICRO=
MHOS)  (UNITS)
- 150 7.6
- 150 7.6
- - -
- = 8.6
- 1020 9.0
»264 972 6.8
950 - -
== 1130 7.1
265 1092 6.8
265 1092 6.8
- 30 4 -
DIS~- DIS-
SOLVED SOLVED
SO0IUM PO~
PLUS TAS~ BICAR=-
POTAS~ Sius BUNATE
SIuUM (K) (HCU3)
(MG/L) (MG/L) {MG/L)
- o7 73
240 - 610
- |8 570
- 10 490
- 10 610
- 11 630
- 12 617
- 11 610
- 2.9 -
OIS~
SULVED DIS~ LIS~
SUL1DS SOLVED SOLVED
(TUNS NITRATE NITRATE
PER (N) (NO3)
AC=FT) (MG/L) {MG/L)
- .00 «00
- .02 19
.91 - -
.99 - -
<91 - -
.91 - -

r

r—

S,

x

L




§ TaBLE 6.--CHEMICAL ANALYSES OF WATER FROM THE JACKsON (JARDINE, Bic HoLE) HoT SPRINGS. AREA--CONTINUED
" |
oIS~ D18~ DIS-
SOLVED  DIS-  SOLVED  DIS~ DIS- DIS~ DIS- DIS=  SOLVED
‘ ; STA- DATE ALUM~ SOLVED CAD- SOLVED SOLVED SOLVED TOTAL SOLVED SOLVED MAN=~
. TION  OF INUM BORON MIUM  LITHIUM COBALT COPPER  IRON IRON LEAD  GANESE
.h# LETTER SAMPLE (ALY (8) {13) (wn (c0) «cw (FE) (FE) (PB) (MN)
. W6/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)
A 77-07-13 - 30 - 40 - - - a0 - o
; B 68-08=056 - - - - - - - 140 - -
| B 67=09-21 - 960 - 350 - am - - - -
; 8 72-07=26 -e - - 370 .- - 350 - - 40
.} 74=08-16 - <y 830 <10 320 <50 <10 Ll <20 <160 40
- B 74-08-21 - 650 - 350 - - - - - -
B 76=07-23 - 770 - 370 - - - 130 - -
} B. 77=07=%2 - - - 360 - - - -- - -
, [+ T7=07=43 - - - 20 - -~ - - - -
zl;
t !
. . DIs- . DIS-
o - pIs- DIS=  SOLVED  DIS- DIS-  SOLVED
— STA= . DATE......SOLVED SOLVED STRON- SOLVED SOLVED  RUBI-
TION oF MERCURY NICKEL TIUM ZINC CESIuM DIUM
LFTTER SAMPLE CHG) (NI) (3R) (ZN) cs) (RB)
() (UG/LY  (UB/L)  (UG/ZL)  (UG/L)  (UG/L)  (UG/L)
i
h A 77=07=-13 - - 10 - - -
8 64=08«06 - - - - - -
B 67=09=21 - - - - - -
8 72=07=26 - - - - - -
, B 74-08-16 <.1 <20 - 120 <100 30
8 74=08=21 - - - - -
8 76=07=23 -a - 560 - -
8 77-07-12 - - 560 -~ -
C  77=07=13 - - - -n -

T

L .
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STATION NUMBER

TABLE 7 .~-CHEMICAL ANALYSES OF WATER FROM THE NEW BILTMORE (ZIEGLER) HOT SPRINGS AREA

452741112262400
452743112282800
STA= DATE
TION =~ OF PH

LETTER "SKMPLE

(UNLTS)

A Té-12-16 7.1

B 64=08=06 L

B 67=09=21 7.9

8 72-07-10 7.3

B 74=08-17 6.8

8 74-08-23 --

8 T6-12-16 6.8

STA~ DATE BICAR=

TION  OF BONATE

LETTER SAMPLE.  (HCO3)

(MG/L)

A Te=~12=16 326

B 64-08-06 230

B 67-09-21 150

8 72=07-10 49

B 78-08-17 230

8 T4-08-21 258

B 76-12-16 229

DATE.
OF
STATION LETTER AND NAME SAMPLE
NEw BILTMORE COLD SPRING T6=12=16
NEW BILTMORE HOT SPRINGS 64=08=06
NEW BILTMORE HOT SPRINGS 67=09=21
‘NEW BILTMORE HOT SPRINGS 72-07=10
NEW BILTMORE HOT SPRINGS 74=08=17
- NEW BILTMORE HOT SPRINGS 74-08-21
© NEWw BILTMORE HOT SPRINGS 76=12=16
D18~
NON= D18~ SOLVED
CAR= SOLVED MAG~ DIS~
HYDRO=  HARD=- BONATE CAL~ NE= SOLVED
TEMPER= N NESS HARD= . CIUM SIUM SODIUM
ATURE  SULFIDE (CA,MG) NESS (CA) {MG) (NA)
(DEG C) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
6.7 - 320 56 90 24 38
52.0 - 1000 1000 310 70 -
o= - 990 a70 280 Tt 160
- - 900 860 250 72 170
53.0 1.1 1000 840 290 73 160
54.0 - 980 770 280 69 110
53.9 - 1100 860 300 72 160
D18=- DIS=-
HY= ALKA~- 018- SOLVED  SOLVED
CAR= DROX= LINITY CARBON  SOLVED  CHLO- FLUO=-
BONATE IDE AS OIOXIDE SULFATE RIDE RIDE
(C03) (OH) CACO3 (co2) (s04) (cL) - (F)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
- b 267 41 140 10 1.1
0 - 189 el 1200 S5¢ 4.5
[ - 123 3.0 1100 50 -
0 0 40 1.9 1100 45 4.6
<1 - 189 58 1100 46 3.3
- - 212 - 1180 52 1.8
0 - 188 S8 1200 45 3.6
D18~ DIS~-
SOLVED  SOLVED
DIS=  NITRITE AMMONIA
STA= DATE SOLVED PLUS NITRO=
TION OF NITRATE NITRATE GEN
LETTER SAMPLE (NO3) (N) (N)
{MG/L) (MG/L) (MG/L)
A - T6=12=16 - - -
8 64=08<06 00 .- -
8 67=09=21 - - -
B 72=07=10 .00 - -
8 74-08=17 - - .20
8 74=08=21 - - -
. ] 76=12-16 - «00 -
16

‘SAM=

PLED
8y

uses
M3BH

MBMG
M

RFS
usss

PERCENT
SODIUM

20
25

28
25

19
24

DIS~
SOLVED
SILICA
(8102)
(MG/L)

42
46

45
44

SAMP=
LING

DEPTH -

(FT)
6.

0

32

80

DIUM
AD=

SORP=

T
RA

0

ION
TI0

.9

N NN
.
N e

18-

SOLVED
SOLIDS
(SUM OF
CONSTI=-
TUENTS)
(MG/L)

1810
1810
1860

1890
1970

FLONW
RATE
(GPM)

g
100
105

T4

31
73

SPE=
CIFIC
CON=
DUCT~
ANCE
(MICRO
MHOS)

73

214
216

224

0Is= 0

SOLVED
S00IUM
PLUS
POTAS-

SIuM (

(MG/L)

018~

SOLVED D
SOLIDS 80
(TONS  NIT

PER

(
AC=FT) M

2.

68

q

[

18-

SOLVED
PO~
TAS-
SIUM

K)

(MG/L)

18=
LVED
RATE

N)
G/L)

«00

-00

i }
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TABLE 7 .--CHEMICAL ANALYSES OF WATER FROM THE NEw BILTMORE (ZIEGLER) HoT SPRINGS AREA--CONTINUED

DIS= DIS=-

- i SOLVED 018= SOLVED DIS~ D18~ 018~ DIS~- DiS=
STA= DATE ALUN= SOLVED CAD- SOLVED SOLVED SOLVED SOLVED SOLVED
‘TION OF INUM BORON MIUM . LITHIUM COBALT COPPER IRON LEAD

LETTER SAMPLE (AL) (8) (€D) ({9 8] (CO) (cu) (FE) (P8)

(ue/L) (ue/7L) (UG/L) we/L) G6/L) (uG/sL) (UG/L) (uG/L)
B 64-08-06 - - - - - - 200 -
8 67=09-21 w— 1040 oo 210 - - - -
B 72=07-10 - - .- 210 .- - 0 . ==
8 74=-08=-17 2 920 <10 180 <50 <10 100 <100
8 74-08-21 - 880 - 210 - bt - -
B To=12=16 L 870 - 210 - - 0 -
DIS= DIS~
DIS=- SOLVED D18~ 018~ SOLVED
8TA- DATE SOLVED STRON= SOLVED SOLVED RUBI~
TION OF NICKEL TIUM ZINC CES1UM DIUM
" LETTER SAMPLE (NIL) (SR) (IN) (Cs) (RB)
(we/L) U6/L) (ue/L) we/L) (uG/L}
B 64-08=-06 —-— .- - .= .o
B 67-09-21 s - - - -
B 7a«07=10 - - - - -
B 74-08~17 290 - 80 <100 80
R T4=08-21 - - - - -
8 T6=12~16 - 4000 - .= .
iy

(UG/L)

0
30

30

DIS=-
SOLVED
MERCURY

(HG)
(U748

<.1




TABLE 8 ,--CHEMICAL ANALYSES OF WATER FROM THE ELKHORN (PoLARIS) HOT SPRINGS AREA

. TATE" $SAM=
oF PLED
STATION NUMBER  STATION LETTER AND NAME SAMPLE BY
452728113063100 A ELKHORN (POLARIS) HOT SPRINGS 04S12W29ACC 64=08-06  MSBH
A ELKHORN (PULARIS) HOT SPRINGS 04512w29ACC 67-09=21 FR
A ELKHURN (PULARIS) HOT SPRINGS 04512W29ACC 72-07-27  MBMG
A ELKHORN (POLARIS) HOT SPRINGS 04S12w29ACC 74=08-20 M
A ELKHURN (POLARIS) HOT SPRINGS 04S12W29ACC 74-08-23 RFS
A ELKHORN (PGLARIS) HOT SPRINGS 04S512W29ACC 76~07-22  USGS
0JS~
NUN= pIS=  SOLVED SODIUM
CAR-  SOLVED  MAu= vIS- AD=-
STA=  DATE HYDRO=  HARD=  BONWAIE  CAL= NE= SULVED SURP=
TION  OF TEMPER=  GEN NESS HARD=- tiuM SIUM  SODIUM PERCENT TION
LETTER SAMPLE  ATURE  SULFIDE (CA,MG)  NESS. (CA) (MG) (NA) SODIUM  RATIO
(DEG €)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A 64-08-06 46.0 - 15 0 3.0 1.0 - - -
A 67-09-21 - - 5 0 2.0 .0 43 91 8.3
A 72-07-27 -~ -- 10 0 1.8 1.5 a6 90 6.8
A T4~08-20 48.5 .9 - - 1.9 <.1 48 -
A 74-08-23 49.0 - 5 0 2.0 .0 49 9% 9.5
A T6-07-22 a7.8 -- - - - - - -- -
DIS=
pIS~- DIS- SULVED
HY= ALKA= DIS=  SOLVED SOLVED  DIS~  SOLIDS
STA- ~ DATE CAR=  DROX=  LINITY CARBON  SOLVED CHLO=  FLUD-  SOLVED (SUM UF
TI0N OF BONATE 10E As  DIOXIDE SULFATE RIVE RIDE SILICA CONSTI-
LETTER. SAMPLE (c03) (OH) CACO3 (co2) (504) (cL) (F) (8102)  TUENTS)
(MG/L)  “(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A 64=08-06 21 - 75 - 25 3.0 2.9 - -
A 67-09-21 2 - 74 1.4 26 .8 - 47 167
A 72-07-27 3 0 74 .5 29 1.8 2.6 57 221
A 74-08-20 4 - 70 .2 27 1.7 2.6 55 -
A 74-06-23 - - 81 - 32 -- 1.6 54 -
A 76=07-22 - - - - 30 . 2.3 2.8 52 -
D1S- DIs=-
SOLVED  DIS-  SOLVED  DIS= DIS- DIS- DIS=
STA-  DATE ALUM=  SOLVED  CAD=  SOLVED SOLVED  SCLVED TOTAL  SOLVED
T10w OF InuM BORON MIuM  LITHIUM  COBALT  COPPER IRON IRON
LETTER SAMPLE (AL) (8) (cD) (LD (o) (cw) (FE) (FE)
. (WUE/L)  (U6/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
A 64-08-06 - - - - - -- - 200
A 67-09-21 - 220 - 60 .- - -- --
A T2-07-27 - - - 50 - - 0 -
A 70-06-20 17 40 <10 S0 <50 <10 - <20
A 74-08-23 - <100 .- 50 - - - -
DIS-
DIS~ vIS- Dis= DIS-  SOLVED
STA~  DATE SOLVED  SOLVED  SOLVED  SULVED  RUBI=
TION oF MERCURY  NICKEL  ZINC  CESIUM  DIUM
LETTER SAMPLE (HG) (ND) (Zn) (cs) (Rb)
(UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
A 64=08-06 - == - - - -
A 67=09-21 - .- - - -
A 72-07-27 - - - - -
A 74-08-20 <.1 <20 <10 <100 <20
A 74-08-23 - -- - - -
18

S$PE~-
CIFIC
CON=
FLON DUCT=
RATE, ANCE PH
(GPM) (MICRO~
MHOS) (UNITS)
- - 8.0
450 219 8.4
105 209 8.9
32 - .-
28 241 -
018- 018~
SULVED  SOLVED
SODIUM PO~ ,
PLUS TAS= BlCAR~
POTAS= - SIUM BONATE
SIUM x) (HCO3)
(MG/L) (MG/L) {MG/L)
42 Ll d a9
- 3.5 86
.= .7 77
- 7 77
- 1.0 99
DIS=
SOLVED
DIs- DIS=~ AMMONIA
SULVED  SULVED  NITRO~
NITRATE NITRAYE GEN
(N) (NO3) (N)
(MG/L) (MG/L) (MG/L)
00 .00 -
.16 .70 -
Ll L <.10
0I8-
DIS= SOLVED
SOLVED MAN-
LEAD GANESE
(PB) (MN)
(ue/L) wesL)
- [}
<100 <20

r—

|

')

U
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PP SPE—
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TABLE 9.--CHEMICAL ANALYSES OF WATER FROM THE PULLER HoT SPRINGS AREA

) SPE-
CIFIC
CON=-
OATE SAM=. oUCT~
OF PLED FLOW ANCE PH
STATION NUMBER STATION LETTER ANO NAME SAMPLE BY RATE (MICRO=
(GPM) KHOS) (UNITS)
451017112090700 A PULLER WARM SPRING 73=07=21 K : - 7.0
A PULLER WARM SPRING 76=05=14.  USGS 1.5 1680 7.3
451016112090701 ] PULLER HOT SPRINGS T T6=05=14 usGs 50 1680 7.7
451032112082701 C  MALONEY COLD SPRING 76=05~14 Uses 50 605 7.6
D18~ DIs~
NON= DIS~ SOLVED SODIUM  SOLVED
CAR= SOLVED MAG= DIS~ AD= PO- ALKA=
STA= DATE HARD= BONATE CAL~- NE=- SOLVED SORP= TAS= 8ICAR= CAR~- LINITY
TION OF TEMPER= NESS HARD= CIUum SIUM SODIUM PERCENT TION SIUM BONATE BONATE AS
LETTER SAMPLE ATURE (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIU (K) (HCO3) (C03) CACO3
(0EG C) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
A T3=07-21 3.0 220 e 58 19 250 69 7.3 20 - - -
A T76=05~14 41.0 240 0 64 20 330 72 9.2 24 537 0 440
B 76-05~14 44.4 220 .0 56 19 330 74 9.7 24 511 0 419
C 76-05-14 13.0 340 94 83 33 23 12 .5 8.1 305 0 250
DIS- DIS= DIS~
DIS~ D18- SOLVED 018~ SOLVED 8SOL~-
0IS=- SOLVED SOLVED D18~ SOLIDS SOLVED NITRITE VED=-
STA= DATE CARBON SOLVED CHLO= FLUO=~ SOLVED (SuM OF SOLI0S PLUS PHOS=~
110N oF DIOXIDE SULFATE  RIDE RIDE SILICA CONSTI=- (TONS  NITRATE  PHORUS
LETTER SAMPLE (coz) (su4) (cL) (F) (8102) TUENTS) PER (N) (P)
. (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC~FTY) {MG/L) (MG/L)
A 73=07=21 - - 91 - 20 - .- am -
A 76=05-14 43 370 91 2.1 32 ‘1200 1.63 .06 00
B 76=05-14 16 350 91 2.2 33 1160 1.58 .00 <00
C  76=05-14 12 130 12 o7 40 482 66 .11 .02
DIS~ DIs~ 018~
IS~ SOLVED 018- SOLVED DIS~ D18~ DIS~ DIS~ SOLVED D18~
$TA=- DATE SOLVED BERYL= SOLVED CAD~ SOLVED SOLVED SOLVED SOLVED MAN- SOLVED
TION OF ARSENIC LIUM BORUN MIUM  LITHIUM  COPPER IRDN LEAD GANESE MERCURY
LETTER. SAMPLE (AS) (BE) (8) (co) (1 (cu) (FE) (P8) (MN) (HG)
. (UG/L) - (uesL) we/L) ue/L) (UG/L) (UG/L) {uG/L) we/L) WGe/L) (UG/L)
A 76~05«18 - . 690 - 200 e 60 - - -
B- 76~05-14 34 0 690 0 190 0 490 4 30 0
C 76-05=14 - - 70 - 30 - 80 - - .-
. DI8= DIS~ DIs= oIS~
SOLVED DIS~ SOLVED - SOLVED = SOLVED DIS~
STA~  DATE MOLYB= ~'SOLVED S8ELE~- STRON=- VANA- SOLVED
TION OF DENUM . NICKEL NIUM TIUM OIUM ZINC
LETTER SAMPLE (M0) (NI) (SE) (SR} V) {(ZIN)
esL) " (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)
A 76=05~14 - - - 1100 - e
8 76=05~14 3 3 ¢ 1000 .0 .20
C  76=05~14 - - .. 810 - -

19




TasLE 10.--CHEMICAL ANALYSES OF WATER FROM THE SILVER STAR (BARKELLS) HOT SPRINGS AREA

STATION NUMBER

" STATION LETTER AND NAME

454015112181501 A
454106112171100 B
454107112174200 c
c
454107112174201 D
D
D
D
0
454109112165900 3
454213112200200 F
. 4542a3112210200 G
STA-  DATE
T1ON OF PH
LETTER SAMPLE
: (UNITS)
A 76-05-14 8.3
8 7e-12-15 -
C  76-12-15 7.6
C 77=06=21 -
D 64-08-05 --
D 67=09-21 8.3
D 72-07-10 8.4
D 74-08-18 8.2
D 74-08-21 -
E  76-09-09 8.8
F  76=09=09 8.3
G 76-09-09 7.6
STA-  DATE BICAR=
TION . OF BONATE
LETTER SAMPLE (HCO3)
(MG/L)
A 76=05-14 234
B 76-12-15 269
c  76-12-15 176
C  77-06=21 -
D 64-08-05 180
D 67=09-21 210
D 72-07-10 140
D 74-08-18 170
v 74-08-21 190
E  76=09-09 196
F 76=09=09 168
6 76-09-09 126

SILVER
SILVER
SILVER
SILVER
SILVER

STAR
STAR
STAR
STAR
STAR

HOT
HOT
HOY

HOT
HOT

SILVER STAR
SILVER STAR
SILVER STAR HOT
SILVER STAR HOT

JEFFERSON RIVER

COLD SPRING 1
COLD WELL 02S06w01CDD

SPRINGS AT GRATE
SPRINGS AT GRAYE
SPRINGS

SPRINGS
SPRINGS
SPRINGS
SPRINGS
AT SILVER STAR

SILVER STAR COLD SPRING 2
SILVER STAR COLD SPRING 3

HYDRO~
TEMPER~ GEN
ATURE  SULFIDE
(DEG C) (MG/L)
10.0 -
72.2 -
72.7 -
69.0 -
67.0 -
71.5 1.0
71.0 -
14.5 .-
12.0 bt
10.6 -
HY=
CAR=~ DROX=
BONATE 10E
(C03) (OH)
(MG/L) (MG/L)
0 -
0 -
0 -
0 -
0 0
2 -
8 -
0 -
0 -
STA- DATE
T10N OF

LETTER SAMPLE

76=05-14
T6=12=15
76=12-15
77=06-21
64=08=05

72=07=10
74=08~-18
74-08=-21
76=09=09

76=09-09
76=09-09

o™ mooCCco oI >

67=09=21"

NON=-
CAR=
HARD=- BONATE
NESS HARD=
(CA,MG) NESS
(MG/L) (MG/L)
290 96
170 0
26 0
31 [
25 0
32 0
24 [
26 0
210 34
150 16
130 25
ALKA=-
LINITY  CARBON
AS DIOXIDE
CACO3 (co2)
(MG/L) (MG/L)
192 1.9
221 -
144 7.1
148 -
173 1.7
120 .9
143 1.8
156 -
174 .S
138 1.3
103 S.1
Dis-
SOLVED
DIS=  NITRITE
SOLVED PLYUS
NITRATE - NITRATE
(NO3) (N)
(MG/L) (MG/L)
- «01
- «01
«00 -
«40 -
- .13
.- .13
- .08

DIS-
SOLVED
CAL=.
CIUM
(CA)
(MG/L)

D18~
SALVED
SULFATE

(s04)
(MG/L)

64
220
190

200

200
230
190
190

68

48
S0

018~
SOLVED
AMMON1A
NITRO=
GEN

(N)
(MG/L)

20

SPE~
CIFIC
CON=
" DATE ' SAM= SAMP- FLOW LUCT=-
OF PLED LING RATE ANCE
SAMPLE ay DEPTH (GPM) (MICRO=
(FT) MHOS)
76=0S=14 UsGs Gt 1.0 574
76=12~=15 usGs 45 - 931
T6=12~15 uses .- 38 937
77=06=21 usGs - 38 918
64=08=05 MSBH - - -
67=09=21 FR -e - -
72=07=10 . MBMG - 150 847
74=08~-18 . L] = >30 808
74=08-21 RFS - 4.6 . -
76=09=09 uSGS - - 4711
76=09=09 USGS - - 365
76=09=09 uses - <1.0 266
0IS- DIS~ DIS~-
SOLVED SODIUM  SOLVED  SOLVED
MAG- 018~ AD=- SUDIUM PO~
NE~ SOLVED SORP= PLUS TAS~
SIumM SUOIUM PERCENT TION POTAS~ S1ium
(MG} (NA) SOOIUM  RATIC SIumM )
(MG/L) (MG/L) (MG/L) (MG/L)
20 31 19 -8 - 3.2
11 140 63 4.7 - 10
«3 170 92 15 - 6.7
3.0 - - -n 170 -
3 170 91 15 - 8.8
2.2 170 90 13 - 6.4
3 170 92 15 - 6.4
9 170 91 14 .- 6.9
19 20 17 6 LA 9.4
13 13 15 5 - 7.0
11 11 15 o4 - A.8
DIS~
0I8- DIS=~ SULVED DIS=
SOLVED  SOLVED 018~ SOLIDS  SOLVED 018~
CHLO- FlLUG=- SOLVED (SuM OF SOLIDS  SOLVED
RIOE RIDE SILICA CONSTI=- CTONS  NITRATE
L) F) (SI02) TUENTS) PER (N)
(MG/L) (MG/L) (MG/L) (MG/L) AC=FT) (MG/L)
19 8 25 361 «49 -
22 7.0 P - - -
29 8.9 110 612 83 -
32 - 110 -~ - -
34 8,0 T - - - <00
31 - 100 624 - -
22 9.2 120 712 - «09
31 8.7 110 612 .- -
- S.4 110 - - -
11 -4 19 305 3 -
8.2 5 21 235 32 -
6.6 .2 24 203 28 -
Dls~ D1S~ DIS=~
80L~ SOLVED  SOLVED
VED=- ORTHO. ORTHO
PHOS=  PHOS= PHUS=
PHORUS  PHORUS = PHATE
P} ) (Po4a)
(MG/L) (MG/L) (MG/L)
.00 - P
- .03 .09
- 06 .18
- =04 .12

——

(TV

+
{

-

et
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TaBLE 10.~~CHEMICAL ANALYSES OF WATER FROM THE SILVER STAR (BARKELLS) HoT SPRINGS AREA--CONTINUED

018~ DI~ DIS~
SOLVED DIg= SOLVED D18~ DIS~ DIS- D1S~= DIS~ SOLVED DIS~
' STA= DATE ALUM= SOLVED CAD= SOLVED  SOLVED SOLVED SOLVED  SOLVED MAN= SOLVED
i TION OF INUM BORON MIUM  LITHIUM COBALT  COPPER IRON LEAD GANESE MERCURY
| LETTER, SAMPLE C(AL) (8) -(CD) wn (€0) ({7} (FE) (PB) (MN) (HG)
" (uG/L) (UG/L) (UG/L) ~ " (UG/L) (uG/L) we/L) (UGsL) - (UG/L) (ve/L) e/t
A | 76-05-14 - 60 - 0 - - 20 - - -
. C | 76=12=15 - 260 - 380 - .- - - 49 -
! D | 64-08-05 - - - - - - 100 - - -
b 67=09=21 - 320 - 360 - - ‘.- - - -
'Y 72=-07=10 - - - 380 - - 0 e 20 -
s D 74-08-18 7 250 <10 340 <50 <10 <20 <100 20 ol
"D 74-08-21 - 450 - 320 - - - am - -
E H E 76=09=09 .- 50 - 10 - - 130 - 20 -
: F 76=09-09 - 30 - 0 - - 120 - 10 -
u 6 76-09-09 - 20 - 0 - .- 200 - 0 -
H
f i ,
'8 oIs- : pIs-
. 018~ " SOLVED DIS~- DIS~ SOLVED
STA=  DATE SOLVED S$TRON=  SOLVED  SOLVED  RUBI~-
TION OF NICKEL TIium - ZINC CESIUM OIUM-
] LETTER SAMPLE (NI) (SR) (IN) (CS) (R8)
1 } we/sL) (uG/L) esL) (UG/L) (us/L)
% A T76=05~-14 - 360 b - -
C  76-12=15 .- S10 - - -
D 64=08=05 - - - - -
D 67=09-21 - - - - -
& ! D 72=07=10 - - - - -
u D T74-08-18 <20 - <10 <100 S50
D 74=08-21 ' e - - - -
E 76=09-09 .- 430 - - -
F  76=09=09 - 210 - - .-
i } 6 76=09-09 - 170 - - -
t;
!
L;
1
1%
il
ii;
E;
ti
i B
;
‘ !
yAl

r—




SPE-
CIFIC
CON=' .
.. DAIE . . SAM= oUCT= !
: o OF PLED FLOW ANCE PH b
STATION NUMBER STATION LETTER AND NAME SAMPLE 8Y - RATE  (MICRO~-
(GPM)  MHOS)  (UNITS)
454728112073500 A JEFFERSON R AT RENOVA HOT SPRINGS 76-08=13  USGS: - 440 8.7
454730112073500 8 RENOVA HOT SPRINGS 01N04n3208C 76=08-13  ‘USGS: 40 1100 7.5 i
8 RENDVA HOT SPRINGS 01NO4Ww320BC 77-06=21 usgs a0 995 - ‘ i
Co b
18- 018~
NON= DIS= SOLVED SODIUM SOLVED N
CAR=  SOLVED  MAG- DIS~ AD~ PO- ALKA=' 1
STA~  DATE HARD=  BONATE  CAL= NE= SOLVED ° SORP=- TAS=  BICAR-  CAR-  LINITY
TION  OF TEMPER-  NESS HARD= Clum SIUM  SODIUM PERCENT  TION SIUM  BONATE  BONATE AS j
LETTER: SAMPLE  ATURE  (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIO ) (HCO3)  (CO3) CACO3
) (DEG C)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)  (MG/L)
A 76-08-13 21.0 220 43 59 18 19 15 .6 9.4 208 H 179 7
B 76-08-13 S0.0 180 0 s1 13 150 62 4.9 13 310 0 254
[ 17=06=21 48,9 - - - - - - - - - - - {
II;
DIS~ 018~ D18~ &3 [ &2 s
DIS- DIs- SOLVED  DIS-  SOLVED  S0L=  SULVED  SOLVED )
DIS~  SOLVED SOLVED  DIS= ~ SOLIDS SOLVED NITRITE  VED=  ORTHO. ORTHO T
STA=- DATE CARBON SOLVED CHLO= FLUO=- SOLVED (SUM OF SOLIDS PLUS PHOS~ PHOS~ PHOS- j
TION  OF DIOXIDE SULFATE  RIDE RIDE  SILICA CONSTI+ (TONS NITRATE PHORUS PHORUS  PHATE
LETTER" SAMPLE (c02) (304) (L) F) (5102) TUENTS) PER TR (3} P) (PO4)
(MG/L)  (MG/L)  (MB/L)  (MG/L)  (MG/L)  (MG/L)  AC=FT)  (MG/L)  (MG/L)  (MG/L)  (MG/L) )
A 76-08-13 .7 7 9.9 .4 17 307 42 .01 - .0t .03 ?
B  76-08=13 14 200 34 3.0 37 655 .89 .01 03 - -
B 77=06=21 - - 34 - - - - - - - -
l‘
DIS- 018~ DIs= -
DIS-  SOLVED  ©OIS-  SOLVED  0OIS- DIS~ DIS~ pIS~  SOLVED  DIS- ;
$STA=  DATE SOLVED BERYL- SOLVED  CAD-  SOLVED SOLVED SOLVED SOLVED  MAN=  SOLVED
TION  OF ARSENIC  LIUM  BORON MIUM  LITHIUM  COPPER IRON LEAD  GANESE MERCURY
LETTER SAMPLE (AS) (8E) (8) (CD) (LD cw (FE) (P8) (MN) (HG)
(UG/L)  (UE/ZL)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L}  (UG/L)  (UG/L)  (WG/L) ]
A 76-08~13 e - 40 - 20 - 100 - 20 - ;
8 76=~08+13 19 0 ABQ 0 130 0 80 [ 30 «0 H
DI§~ DIs~- DIS~- DiS~-
SOLVED  DIS=  SOLVED SOLVED SOLVED  0IS= ! )
STA= DATE MOLYB="  SOLVED SELE~ STRON- VANA= SOLVED i
TION  OF DENUM  NICKEL  NIUM TIUM DIUM ZINC ‘-i
LETTER SAMPLE (M0) (RI) (SE) (3R) ) (ZN)
(UG/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)
A 76-08-13 - - - 440 - - ;-
B 76-08-13 0 4 0 850 .3 0 ‘ !
L
22.

TasLE 11,-~-CHEMICAL ANALYSES OF WATER FROM THE RENOovA HoT SPRINGS AREA
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TABLE 12,--CHEMICAL ANALYSES OF WATER FROM THE .PIPESTONE HOT SPRINGS AREA

STATION NUMBER STATION LEYTER AND NAME
455344112135200 A PIPESTONE HOT SPRINGS DOWNSTREAM FROM POOL
4553471121434800 B  PIPESTONE HOT SPRINGS AV PIPE
B PIPESTONE HOT SPRINGS AT PIPE
8  PIPESTONE HOT SPRINGS AT PIPE
B PIPESTONE HOT SPRINGS AT PIPE
B PIPESTONE HOT SPRINGS AT PIPE
B PIPESTONE HOT SPRINGS AT PIPE
: 18~
NON- 0I8= SOLVED
P CAR~= SOLVED MAG-
. STA~- DATE™ HYORO- HARD= BONATE CAL= NE=
TION OF TEMPER~ GEN NESS HARD= -CIUM SIUM
LETTER SAMPLE ATURE SULFIDE  (CA,MG) NESS (CA) (MG)
(DEG C) (MG/L) (MG/L) (MG/L) . (MG/L) (MG/L)
“A 77=06=21 38.8 i 8 Lid 3.1 o1
B 64=08-06 57.0 == 10 0 4.0 .0
8 67=09-29 61.0 . - 8 0 3.0 o1
B8 74=08~18 57.0 2.3 o= - 2.6 <.1
B 74-08-23 61.0 - 6 0 2.6 .0
B 77=06-21 60,0 = 8 - 3.2 -0
B 77-06=21% 60.0 - o= - .- -
DIS= D18~
! ALKA- DIS~ SOLVED SOLVED
STA= _DATE CAR= LINITY CARBON SOLVED CHLO- FLUQ=
TION OF BONATE AS DIOXIDE SULFATE RIDE RIDE
LETTER SAMPLE (C03) CACO3 (C02) (804) (cL) (F)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
A T77=06=21 0 - .- 95 22 S.5
B 64=08=06 18 87 b 93 24 S.4
B 67=09=29 [ 84 1.0 9 23 .-
B 74=08-18 4 89 «3 9% 20 5.3
B 74=08=23 [ 110 - 99 . eT 3.1
8 77-06-21 - - - 97 22 S.6
B 77-06=21 - - -~ - et -
D18~
. SOLVED, 0I8~- DIS~
.~ S1A= [  DATE ALUM= SOLVED  SOLVED
TION OF INUN BORON LITHIUM
LETTER SAMPLE (AL) © (B) wn
(wersL) (uersL) wesL}
A 77=06=21 - 290 90
B b“-oa-ob - - -w
8 67-09-29 - 350 100 -
8 74-08-18 15 280 90
B 74=08-23 L 500 90
B 77-06=21 - 290 90,

23

- DATE
oF
SAMPLE
77-06-21
63=08-06
67+09-29
74-08-18
74-08-23
77-06-21
77-06-21
DIS-
_SOLVED
8ODIUM PERCENT
(NA)  SO0DIUM
MG/L)
100 95
100 9
98 -
100 9%
98 95
oIs-
SOLVED
DIS-=  SOLIDS
SOLVED (SUM OF
SILICA CONSTI=
(S102) TUENTS)
(MG/L)  (MG/L}
70 -
59 334
&6 -
66 366
61 --
67 -
D18~
DIS=  SOLVED
SOLVED  MAN-
IRON -~ GANESE
(FE) CMN)
we/L)  we/L)
10 4
100 -
<20 <20
- -
60 0

SPE-
CIFIC
Con-
‘$AM=.  FLOW  DUCT-
PLED RATE  ANCE PH
BY (GPM)  (MICRO-
MHOS)  (UNITS)
uses ‘250 502 8.1
Msa“ - - -
FR - - 8.2
M 79 4ss 8.7
RFS 18 - -
usGs 13 523 9.1
. uses - 13 523 -
DIs- DI
SODIUM  SULVED  SOLVED
AD-  SODIUM.  PO-
SORP- PLUS TAS~  BICAR=
. TION  POTAS=  SIUM  BONATE
RATIO SIUM K) (HCO3)
(MG/L)  (MG/L)  (MB/L)
15 T 24 -
- L 70
15 - 4.1 102
- 1.9 100
17 2.0 134
15 - 1.9 -
DIS= pIs-
SOLVED  SOLVED
018~ 0IS- NITRITE AMMONIA
SOLVED SOLVED  PLUS  NITRO=
NITRATE NITRATE NITRATE  GEN
D) (NO3} N) )
(NG/LY (ML)  (MG/L)  (MG/L)
-— - .ol -
.00 .00 hod -
- - - <, lo
- o- .ol -
01s-
S0LVED
STRON=
TIUM
(SR)
(s/L)
)
100




STATION NUMBER

TaBLE 13.--CHEMICAL ANALYSES OF WATER FROM THE BouLDER (DiamonD S) HoT SPRINGS AREA

461054112061000 A
461153112053700 8
8
8
8
8
8
B
461153112053701 c
461153112053702 0
461153112053703 E
461153112053704 F
STA=  DATE
TION OF TEMPER-
LETTER SAMPLE . ATURE
(DEG C)
A T6-03=26 12.0
B 64-11-24 38.0
B 67-09=21 67.0
8 73-07-28 75.0
B 74-08-21 76.0
B 74-08-22 76.0
B 76=03=26 76.0
B 76-04=27 74.4
C  73~07-28 $9.0
0  73-07-28 64.0
E  74-08-22 62.0
F 73-07-28 42.0
STA=  DATE CAR=
TION oF BONATE
LETTER SAMPLE (C03)
‘ (MG/L)
A 76=03=26 4
B 64-11-24 15
8 67-09-21 3
B 73=07-28 -
B 74-08-21 -
B 74-08=22 4
8 76~03-26 0
B 76=04=27 -
C 73-07~28 -
D 73=07-28 =
t  74=08-22 3
F  73=07-28 -

BOULDER
BOULDER
BOULDER
BOULDER
BOULDER

BOULDER
BOULDER
B0ULDER
BOULDER
BOULDER

BOULDER
BOULDER

HYDRO=
GEN
SULFIDE

(MG/L)

<.5

ALKA=
LINITY
AS
CACO3
(MG/L)

148
148
144

164
139
140
139

140

STATION LETTER AND NAME

COLD SPRING QSNO4W16DCA
HOT SPRINGS 0SNO4W10CAB
HOT SPRINGS OSNO4W10CAB
HOT SPRINGS OSNOA4W]OCAB
HOT SPRINGS OSN0AW10CAB
HOT SPRINGS 0SNO4W]0CAB
HOT SPRINGS OSNO4W10CAB
HOT SPRINGS OSNO4W]OCAB
SPRING 1
SPRING 2
SPRING 3
TUNNEL
NON=- DIS=
CAR=  SOLVED
HARD=  BONATE  CAL=
NESS HARD~- CIUM
(CA,MG)  NESS (ca)
(MG/L)  (MG/L)  (MG/L)
140 0 a0
10 0 4,0
8 0 3.3
18 -- 6.0
6 0 2.3
- - 2.2
8 ) 2.8
6 0 2.3
- - 10
- - 10
ae -— 2.7
on - 10
DIS=
DIS= - SOLVED
CARBON  SOLVED  CHLO-
DIOXIDE SULFATE  RIDE
(c02) (804) (cL)
(MG/L)  (MG/L)  (MG/L)
3.6 19 7.1
- 78 22
1.1 79 17
- .- 18
- 77 24
- 78 19
. 80 17
- 74 18
- o 22
- - 17
.9 74 19
- - 22
STA=  DATE
TION  OF

LETTER SAMPLE

nm OBT® TPCT >

76=03=26
6d4~-11-24
67=09=-21
73=07-28
74-08=21

74=08-22
76=03=26
76=04=27
73=07=-28
73-07-28

T4=08=-22
73-07=-28

D18~
SOLVED
FLUO-

RIDE

(F)

{MG/L)

L]

DIS-
SOLVED
AMMONIA
NITRO=
GEN
(N)
(MG/L)

<.10

24

DATE
OF
SAMPLE

76=03=26
64=-11=24
67=09=-21
73=07=28
74-08-21

74=08=22
76=03=26
76=04=27
73=07=28
73=07-28

74-08-22
73=07=28

SODIUM PERCENT
(NA) SODIUM

D1

SOLVED
12¢- 14 SOLIDS
SOLVED (SUM OF
SILICA CONSTI-
(S102) TUENTS)
(MG/L) (MG/L)

«01

-

210
407

437

416
410

SPE=-
CIFicC
CON-
SAM=~ FLON  DUCT=
PLED RATE  ANCE PH
Y (GPM)  (MICRO=-
MHOS)  (UNITS)
usGs . 2.0 311 7.9
MSBH 250 - --
FR - - 8.4
K .>1000 - 8.3
RFS - - o=
M S90 523 -
UsGs - 579 8.8
uses - 622 -
X 2.0 - 7.0
K s.0 - 7.0
N - s2s 8.5
K 2.0 - 7.0
DIS~ DIS=-
SODIUM  SOLVED  SOLVED
AD-  SODIUM  POe
SORP= PLUS TAS=  BICAR-
TION  POTAS=  SIUM  BONATE
RATIO SIUM (K) (HCO3)
(MG/L) . (NG/L)  (MG/L)
.8 - 3.0 180
- 132 - 150
18 - 5.5 170
10 - 2.5 -
22 - 3.8 200
- - 3.8 161
19 - 8.0 1
22 - 3.8 169
-e .- 3.1 -
an e 3.2 -
- - 3.8 164
- - 3.3 e
DIS-
DIS~ SOLVED
SOLVED  DIS- DIS=  NITRITE
SOLIDS  SOLVED - SOLVED = PLUS
(TONS  NITRATE NITRATE NITRATE
PER (N) (NO3) (N)
AC=FT)  (MG/L)  (MG/L)  (MG/L)
.29 - .32
- «00 -
.57 - - 00
.56 - .- .00

-
-

€

[

| G

]

| g

sk

]

=
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TABLE 13,--CHEMICAL. ANALYSES OF WATER FROM THE BouLDER (Di1aMonD S) HoT SPRINGS.AREA--CONTINUED

STA= . DATE
TION | OF
LETYER SAMPLE

T76-03=26
64=11-24
67=09=21
74-08-21
74=-08=22

76=03=26
16=04=27
70-@6-22

mMEe TOE®E>»

I STA~ 1. DATE
TION OF
LETTER SAMPLE

76-03=26
64=11=24
67=-09=21
74=08-21
74=008-22

DEWET >

T6=03-26
76=04~27
74-08=-22

mg

DES=-
SOLVED
ALUM=
INUM

(AL)
(uG/L)

14

20

01IS~
SOLVED

MAN=
GANESE

(mN)
(UG/L)

0

<20

<20

D1S=-
SOLVED
ARSENIC

(AS)
(UG/L)

2

-
-
-
-n

18

DIS~
SOLVED
MERCURY

(HG)
uesL)

«0

-

-1
-0

o1

STA= |

TION

DIS=
SOLVED
BERYL=-

LIUM

(BE)
(UG/L)

0

018~-
SOLVED
MOLYB-

DENUM

(M0)
we/L)

11

DATE
oF

LETTER. SAMPLE

T6=04=27

D18~
SOLVED
BORON

(8)
(UG/L)

20
630
S50
560

S70
570
S40

DIs=-
SOLVED
NICKEL

(NI)
(U6/L)

[}

<20

<20

TOTAL

FILT=-

RABLE
RESIDUE

(MG/L)
430

DIS~
SOLVED
CAD=
MIUM
(CD)
(ue/L)

[}

<10

<10

018~
SOLVED
SELE=~

NIUM

(SE)
(e/L)

1

]

018~
SOLVED
GROSS
ALPHA
AS
U=NAT.
we/L)

6.5

25.

DIS~-
SOLVED

(UG/L)
20

210
260
240

260
25¢
220

DIs~
SOLVED
STRON=

TIuM

(SR)
(uG/L)

270

140
160

~DI8=
SOLVED
GRUSS
BETA
AS
€8=137
(PC/L)

5.5

DIS=
SOLVED
COBALT

(co)

(UG/L) .

<50

018~
SOLVED
VANA~

DIUM

w)
(UG/L)

018~
SOLVED
GROSS
BETA
AS SR90
/Y90
PC/L)

4.5

D18~
SOLVED
COPPER

cy)
(Ue/sL)

0

<10

<10

DIS=~
SOLVED
ZINC
(ZN)
(UG/sL)

0

<10

10

D1s~-
SOLVED
IRON
(FE)
(U6/L)

20
10
<20

DIS~
SOLVED
CESIumM

(CS)
(UG/L)

<100

<100

DIS~
SOLVED
LEAD
(P8)
we/sL)

1

<100

<100

DIS~
SOLVED
RUBI-

DIUM

(RB)
e/sL)




STATION NUMAER

TABLE 14,--CHEMICAL ANALYSES OF WATER FROM THE PoTos1 (CLARK) HoT SPRINGS AREA ' K

453519111535301 A

A

453520111535200 - 8
45352111153%502 c
c

[

C

[

c

453521111535600  p

453521111535801 E
453522111535601 F

- F

453524111535400 G

B

STA= CATE

TION OF TEMPER=-
"LETTER SAMPLE ATURE
(DEG C)

A 76=05-12 23.0
A 77-01-1S 17.0
8 77=01-35 S2.6
C 64-11-24 38.0
[ 67=09=¢1 S1.0
c 74=-08=21 49,5
[ 74=-08-27 -
[ 76=05~-12 S0.0
c, 17-01-15 Si.0
n 67-09=-21 --
D 76=05=-12 49.0
F 76=05-12 12.0
F 76=05=12 24,9
F 77-01-1% 39.0
G 76=05-12 25.0
[ 17=-01=-15 13.0

POTOSI
POTOSI
POTOSIT
POTOSI
POTNSI

POTOST
POTOSI
POTOST
POTOST
POTOSI

POTOST
POTOSI
PNT0ST
POTOST

_ POTAST

POTOST

HYDROU=
GEN
SULFIDLE

(MG/L)

" STATION LETTER AND NAME

DRAIN SOUTH
NRAIN SCUTH

HUT SPRINGS VENT

HUT SPRINGS VENT

HOT SPRINGS VEMT

HOT SPRINGS VENT

HOT SPRINGS VENT

HOT SPRIMGS VENT

HUT SPRINGS VENT

HUT SPRINGS VENT

HOT SPRINGS VENT

COLD SPRING VEWNT

WARM SPKING VENT

WARM SPRING VENT
DRAIN NURTH
DRALN NORTH

NUN=

CAR=

HARD= BONATE

NESS HARD=

(CA,mG) NESS

(MG/L) (MG/L)

22 [

29 -

30 -

36 0

28 0

27 0

26 [

28 o=

33 [

26 0

23 0

15 o

29 o=

25 0

26 -

(Ca)

SPE-
CIFIC
CON= .
DATE SAM- ouCT- :
oF PLED FLOW  ANCE PH
SAMPLE 8y RATE  (MICRO- s
: (GPM)  MHDS)  (UNITS)
76~05-12 . USES a6 240 .
77-01-15 . USGS -. - - }
77-01-15 . USGS - - i
6G=11=20  MS8H - - !
670921 FR - -
70=08=21 M >S2 471 a6
74-08-27 " 55 - -
76-05-12 . USGS 10 500 8.5 ‘
77-01-15  USGS - as2 - .
67=09=21 FR - - 7.6 -
76=05-12  USGS 8.0 s07 8.4
76-05-12  USGS 5.0 78 7.0
76=05-12  USES 1.0 184 7.0
77-01-15  USGS - - -
76=05-12  USGS 73 a20 8.3
77-01-15  ° USGS - - -
F
o
1
i
pIS- 018- DIs- .
SOLVED - SODIUM  SOLVED  SOLVED
MAG= DIS= Ap- SODIUM PO~ i
NE=- SULVED S0RP= PLUS TAs-  BICAR-
SIUM  SUDIUM PERCENT  TTON  POTAS~  SIUM  BONATE
(MG) (NA)  SODIUM  RATIO SIUM x) (HCO3)
(MG/L)  (mG/L) (MG/L)  (MG/L)  (MG/L) .
.6 39 78 3.6 - 1.2 54 |
.3 a2 . 8s 6.7 - 1.6 -
1 89 86 7.0 - 1.7 -
1.0 - .= - 93 - 19
.0 88 86 7.3 - 3.6 o7
<1 91 - - - 1.6 63
.0 94 87 7.8 - 1.9 84
.0 8o 87 7.5 .- 1.7 66
4 B8 86 7.3 .- 1.7 -
) 87 Y 6.6 - 2.8 69
.0 79 86 6.9 - 1.6 62
1.8 5.6 34 .S - .8 30
1 36 a3 4.0 - 1.1 49
-4 Ag 86 7.1 - 1.7 -
) 67 Y 5.8 -- 1.6 65
.2 es 87 7.5 - 1.7 -

26




S—

_——

-

STA~ . BATE .
TION nF
LETTER SAMPLE

tij

76=05=-12
77-01=1S
77=01=15
bl=11=24
67=09=21%

"

74-08-21
74-08-27
76=05-12
77-01-15
67-09-21

—

76=05=12
76=05=12
76=05=-12
77=01=15
76~05-12

——

(2] oemTmTmo OO0 OOT>»

77-01~15

"

e

g

-

TABLE 14,-~CHEMICAL ANALYSES OF WATER FRoM THE PoTost (CLARK) HoT SPRINGS AREA--CONTINUED

- CAR=

BONATE
(C03)
(MG/L)

[

T
cltcoo NIionn vo

ALKA-
LINITY
AS
CACO3
(MG/L)

44

65
58

S5
72
54

60

51
25
40

53

CARBNN
DIOXIDE
wne)

(MG/L)

6

1.1
.3

.3

2.9

o4
4.8
7.8

«5

DIS~-
SNLVED
SULFATE

(S04)
(MG/L)

S3
149
140

140
160
130
140
140

120
46

98

8TA=-
TION

DIS=
SULVED
CHLO-
RIPE
«L)
(MG/L)

2.7
8.0
o0

N = NV RV

Nt B0 JgoxreL

&
.

.. DATE
uF

" LETTER SAMPLF

@ OMMMT OO0 OOBB»

76=05=12
77=01=15
77=01=15
64=11=24
67-09-21

T4=08-21
74=-08-27
T6=05=12
77=01=15
hT=09=21

T6=05=~12
7a=05-12
T6=05=12
77-01=15

T T6=05-12

T7=01=19

‘N18=
SOLVED
AMMONT A
NITRO-
GEN
(N)
(MG/L)

DIS=
SOLVED
SILICA
(5102)
(MG/L)

31

D18~
0L
VEO=-
PHOS=
PHORUS
)
(MG/L)

.01

.01

.01
.01
.01

.00

DIS~
SOLVED

- $0LIDS

{SUM QF
CONSTL=
TUENTS)

(MG/L)

166

319

365
318

296
60
149

258

DIS="-
SOLVED
SULIDS
(TONS

PER
AC=FT)

.23

35

DIS=
SOLVED
NITRATE
(W)
(MG/L)

.00

OIS~
SULVED
NITRATE

(ND3)
(MG/L)

.00

DIS~
SOLVED
N1TRITE
PLUS
NITRATE
()
MG/7L)

<01

.00

«00




OOMTM MOoOUNO OO00M®

" 8TA-
TION .
LETTER SAMPLE

TaBLe 14,-~CHEMICAL ANALYSES OF WATER FROM THE PoTos1

DATE
OF

76=05=12
64~11-21
67=09=21
74=-08-21

T 74-08=-27

76=05-12
77=01=15
67=09=-21
76-05=12
76=05~-12

76=05-12
77=01-15
76=05=12
77=01-=15

DIS=
SOLVED
ALUM-
INUM

(AL)
ue/L)

6

0IS=

018~ SOLVED DIS~ DIg=
SOLVED CAD~- SOLVED SOLVED
BORON MIUM LITHIUM COBALT
(8) (cD) Wi (cQ)
(UG/L) W6/L) (uG/L) (UG/L)
30 - 20 -
250 - 80 P
<20 <10 50 <S0
<100 -- 60 .-
20 - 60 -
- 60 -
300 60 -
20 60 -
20 - ' -
20 - 30 -
- - 60 ‘-
30 - 50 --
- - 70 -
018~
DIS~ SOLVED
STA=  DATE SOLVED  STRON- 8
TION OF NICKEL TIUM
LETTER SAMPLE (ND) (SR)
(UG/L) (UG/L) 4
A T76~05=-12 - 300
C  b4~11=24 - .-
C 67~09=21 - -
[ T4-08~-21 20 Lo
€ T4-08-27 = -
C 76-05~-12 - S10
€ 77-01-1S -~ -
D 67-09-21 bad -
D Te-05-12 -~ 490
E T6=0S=12 - 12¢
F  76-05-12 b 290
F  77-01=15 - -~
G 76-05-12 - 460
G 77-01-15 - - -

oIS~
SOLVED
COPPER

(CU)
(ue/L)

D1S=
OLVED
ZINC
(ZN)
ue/L)

10

<10

(

DIS~
SOLVED
IRON
(FE)
(uUG/L)

130

D18~ S
OLVED R

ug/L) (

<100

DIS~
SOLVED
LEAD
PB)
(UG/L)

DI8~
OLVED
UBI=
oIum
(RB)
us/L)

<20

100

(CLARK) HOT SPRINGS AREA--CONTINUED

DIS~-
SOLVED
MAN=-

<20

018~
SOLVED
MERCURY

(HE)
(UG/L)

<.1
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TABLE _15.--CHEM1CA|. ANALYSES OF WATER FROM THE WoLF CREEK HoT SPRINGS AREA

SPE-
CIFIC
. .. CON=
DATE _ SAM= ! FLOW ouCT-
oF PLED - RATE ANCE PH
STATION _ NUMBER STATION FETTER AND NAME SAMPLE 8y (GPM) (MICRO=-
. MHOS) (UNITS)
445831111384300 A MADISON R UPSTREAM FROM WOLF CR 10S01E0T7DBC - 76=08=13 USGS o= 218 -
445833111390201 8 WOLF CREEK WARM SPRING 2 - 76=05-13 - USGS 10 1200 7.8
445857111365200 C  WOLF CREEK COLD SPRING 10801E0988BC 76=08-13 USGs <1.0 283 -
445902111364700 1] #OLF CREEK HOT SPRINGS 10S01E09BBB 76=08=13 USGS 1 679 -
4459021113647014 E WOLF CREEK HOT SPRINGS 76=05-13 .USGS. 53 659 8.6
445908111364601 F WOLF CREEK WARM SPRING 1} 76-05~13 UseGs i35 333 8.3
445932111352000 G WOLF CREEK NEAR MORAINE 10801E03BDC 76=08=13 UsGs .- 97 -
DIS~- DIg=-
NON=- DIS~- SOLVED SODIUM  SOLVED
CAR= SOLVED MAG= 0IS~- AL~ PO=- ALKA~
A= DATE HARD= BONATE CAL~ NE=- SOLVED SORP= TAS~ BICAR= CAR=- LINITY
ON OoF TEMPER= NESS HARD= CIUmM SIUuM SODIUM PERCENT TION SIum BONATE BONATE AS
TER SAMPLE ATURE (CA,MG) NESS {CA) (MG) (NA) SODIUuM RATIO (K) (HCD3) (C03) CACO3
) (DEG C) (MG/7L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) {MG/L)
76=-08=-13 18.5 52 0 15 3.6 20 a4 1.2 3.0 85 - 70
76=05-13 25.5 24 0 6,5 1.8 270 95 24 6.5 491 0 403
76=-08=13 10.0 130 0 38 8.1 8.1 12 3 1.4 168 .- 138
T6=08=13 67.0 - ow - -— - .= - -— - - -
76~05~-13 68.0 15 0 4,7 .8 120 94 13 1.9 157 9 144
76=05-13 23.0 62 0 19 3.5 49 63 2.7 1.6 145 0 119
76-08-13 10,0 35 1 11 1.9 1.5 8 .1 3 42 - 34
0IS~- DIS= DIs~- DIS~ 0IS=
DIS= DIS- SOLVED DIS~ SOLVED SOL=- SULVED  SOLVED
DIs= SOLVED SOLVED DIS= SOLIDS SOLVED NITRITE VED~- ORTHO. ORTHO
STA=- DATE . CARBON SOLVED CHLO- FLUO=- SOLVED (SuM OF sSOLIDS PLUS PHOS= PHOS~ PHOS=
TION OF DIUXIDE SULFATE RIDE RIDE SILICA CONSTIe (TONS NITRATE PHORUS PHORUS PHATE
LETTER SAMPLE (C02) (804) L) (F) (8102) TUENTS) PER (N) ) ) (P04)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC=FT) (MG/L) (MG/L) (MG/L) (MG/L)
A 76=08=13 - 13 13 1.9 28 140 .19 01 - .02 .06
B 76=05-13 12 80 49 21 38 715 «97 02 00 b -
C T76=08~13 - 7.1 9 o3 16 163 22 04 - .01 .03
) 76=08~-13 - S0 22 18 - -e - - .= - --
€ 76=05-13 o7 53 23 18 55 363 .49 .01 -00 -- --
F 76=05-13 1.2 22 8.5 6.5 24 206 »28 «00 «02 -- -
G 76=-08-13 - 5.8 o3 .1 6.4 49 07 .06 - «00 .00
018~ . DISe DIS~
DI§~ SOLVED DIS= SOLVEO DIS= OIS~ LIS~ 018= SOLVED DIS~
STA=- DATE SOLVED BERYL=~ SOLVED CAD= SOLVED SOLVED SOLVED SOLVED MAN~- SOLVED
T10N OF ARSENIC LIUM BORON MiuM- LITHIUM  COPPER IRON LEAD GANESE MERCURY
LETTER SAMPLE (AS) (BE) (8) (CD) (1) [{1F)) (FE) (PB) (MN) (HB)
(ue/L) (U6/L) (Ue/L) (UG/L) (UG/L) (u6/L) (u6/7L) (UG/L) (ue/L) e/L)
A 76-08-13 e - 140 - 120 - 190 e 20 Lo
& 76=05-13 - -- 190 -- 120 -- 10 - - -
C 76-08-13 - - ) 20 - 0 .- 230 - 0 -
3 76=05-13 7 0 40 [] 80 0 0 3 0 «0
F 76=05=13 - - 40 - 40 - 140 - - -
6 76~08-13 - - 0. .- 0 - 100 - 0 -
D18~ DIS= DIS~ DIS~-
SOLVED DIS= SOLVED SOLVED SOLVED DIS~-
STA=  DATE MOLYB=  SOLVEL = SELE=- STRON=  VANA=- SOLVED
T10n OF DENUM NICKEL NIUM Tium DIuM ZINC
LETTER SAMPLE (M0) (NI) (SE) (SR) ) (ZN)
{UG/L) (uG/sL) We/sL) {ue/L) we/L) (us/sL)
A 76=08=13 - - - 70 - -
B 76=05=13 - - - 130 - -
c 76=08=13 - - - 130 - -
E 76=05=-13 30 2 SR 70 0 0
F 76=05~13 - - - 150 - -
6 76=08=13 -- -~ - 60 - --
yal)




SPE=
CIFIC
CON=
DATE SAM= SAMP= FLOW DUCT-
OF PLED LING RATE ANCE
STATION NUMBER  STATION LETTER AND NAME SAMPLE BY DEPTH (GPM)  (MICRO~
(FT) MHOS)
452159111435700 A THEXTON COLD SPRING 05S01W28DCD 76=-0a=01 - USGS - .20 458
452201111434600 B NELSUN=R.LEE WELL 77=09=07 uses a5 6.0 410
452202111845100 € ENNIS (THEXTON) HOT SPRINGS 05S01W280CA 69-02=06 MSEH - 15 -
€  ENNIS (THEXTON) HOT SPRINGS 05S01wW280CA 76=04=01 usGs - <20 1510
C  ENNIS (THEXTON) NOT SPRINGS 05801#280CA 76+04~01 uses: -~ <20 1510
452207111433700 0 THEXTON HOT WELL 05801w28DBD 76=04=01 usGs - +20 1540
D THEXTON HOT WELL 05501w280D8D 76=04=01 USGS' - .20 -
452226111432700 E  PRAY COLD SPRING 77=11=05 uses - 20 440
DIS- D18= IS~
NON= DIS= SOLVED SODIUM  SOLVED  SOLVED
CAR~ SOLVED MAG= DIS= AD= SODIUM PO~
STA= - DATE HARD= BONATE CAL- NE= . SOLVED SORP= PLUS TAS= BICAR~
TION OF PH TEMPER=  NESS - HARD= CIuM . SIUM SODIUM PERCENT TION POTAS= SIUM BONATE
LETTER SAMPLE ATURE  (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIO SIuM (K) (HCO3)
(UNITS) (DEG €)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)
A 76=04=01) 7.7 7.8 210 0 50 20 25 20 .8 - 5.4 255
8 77-09-07 - 16.0 180 11 a7 14 22 21 .7 -- 5.1 200
€ 69-02-06 - - 210 H 32 20 -- -- - 55 - 250
€ 76=04-01 7.7 83.2 17 0 5.8 .6 340 95 36 - 17 4a2
c 76=04=01 - - - - 5.6 - - - - - - -
D 76=04=01 8.7 72.2 18 0 5.8 .9 330 95 34 .- 17 a37
] 76=04=0% - - - - - - - -— - - - -
E  77=11=05 7.6 15.0 200 0 50 17 26 22 .8 .- 6.3 240
D18~ DIS= |
0IS~ DIS- SULVED DIS= SOLVED
ALKA= DIS~ SOLVED  SOLVED DIS~ SOLIDS  SOLVED IS~ DIS= NITRITE
STA~  DATE CAR= LINITY CARBON  SOLVED  CHLO~ FLUO- SOLVED (SUM OF  SOLIDS  SULVED  SOLVED PLUS
TION OF BONATE AS DIOXIDE SULFATE  RIDE RIDE SILICA CONSTI=. (TONS NITRATE NITRATE NITRATE
LETTER SAMPLE (C03) CACO3 (o) (804) (L) (F) (8102) TUENTS) PER (N) (NO3) (N)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (Ms/L)  (MG/L)  (MG/L) - (MG/L)  AC=FT)  (MG/L)  (MG/L)  (MG/L)
A 76=04-01 0 209 8.1 34 19 .8 31 314 .43 - - .53
B 77-09=07 .- 160 - 33 21 .4 a1 284 .39 .- - --
€ 69=02-06 ] 205 - 30 72 .3 - -- -- .00 .00 -
€ 76=04-01 0 363 14 220 120 1 96 1030 1.40 - - .01
C . 76=04-01 - -- - - - - 91 -- - - - -
D 76-04-01 - 358 -- 250 110 11 98 1040 1.41 - - .00
[} 76-04=01 - - - - - - 95 - - - - .-
E  77-11-05 0 200 9.6 32 18 1.2 a1 31 .42 - - .-
D18~
SoL=
VED=
STA=  DATE PHOS=
T10H 0F PHORUS
LETTER SAMPLE (P)
(MG/L)
A T6=04=0) .02
B 77-09-07 -
C  69-02=06 -
€ 76-08-01 02
C ' 76=04+01 --
D Te=04-01 .03
D 76=04=01 -
E - 77-11=0S ..
20

TABLE 16.--CHEMICAL ANALYSES OF WATER FROM THE ENN1S (THEXTON) HOT SPRINGS AREA
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U ) TABLE 16.--CHEMICAL ANALYSES OF WATER FROM THE ENNIS (THEXTON) HoT SPRINGS AREA--CONTINUED

0IS= DIS~- 018~
. DisS- SOLVED 018= SOLVED DIS=- . DIS= DIS~- LIS~ SOLVED DIS-
STA= DATE SOLVED BERYL= SOLVED CAD= SOLVED SOLVED SOLVED SULVED MAN=- SOLVED
TION OF ARSENIC LIUM BORON MEUM LETHIUM  COPPER IRON LEAD GANESE MERCURY
LETTER SAMPLE (AS) (BE) (B) (CD) 1) «cu) (FE) (PB) (MN) (HG)
(UG/L) (U6/L) (u6/sL) (UG/L) (UG/L) (uG/7L) e/sL) (uGsL) (UG/L) we/L)
A 76-04-01 6 4 119 [ 40 H 0 1 0 .0
R B 77=09-07 - R SO -- 30 - 1400 - 30 -
: [ 69=02«06 - - - - - - 700 - - -
; c 76=04~01 25 10 610 0 260 1 20 0 10 .0
§ C 76=04+01 - - - .- - - .- .- - -
Ly 0 76=04-01 - - 610 bdd - - 1700 - - -
3 77-11-05 -- - 160 - 80 bd 310 - [ -
b |
Li;
]
)
[
L‘
DIS= DIS~ OIS~ DIS~-
SGLVED ©~ DISs~ SOLVED SOLVED SOLVED DIS=
"81A=- DATE MOLYB=~ SOLVED SELE= STRON= VANA= SOLVED
! " TION OF DENUM" “NICKEL NIUM TIUmM DIuM ZINC .
! LETTER SAMPLE (MO) . (ND) (SE) (8R) v) (IN)
| - - e/L) /L) (U6/L) (w6/7L) (uG/L) (UG/L)
A 76=04~01 2 7 1 270 3.4 0
8 77=09=-07 - - bl 410 - -
. ¢ £9=02=06 - - - - - -
; C 76=-04-01 12 7 ¢ 180 1.2 0
! [ T76=04-01 - - - 160 - -~
[} 76=04=01 - - - - - -
E 77-11=05 - - hd 260 - -




TABLE 17.--CHEMICAL ANALYSES OF WATER FROM THE Norrls (HaPGoop, BEARTRAP) HoT SPRINGS AREA ’ L

SPE~
CIFIC
CON= 1
DATE SAMe SAMP- . DUCT- !
. OF PLED LING FLOW ANCE |
STATIUN NUMBER  STATION LETTER AND NAME SAMPLE BY DEPTH RATE  (MICRO- J
(FT) (GPM) MHUS)
453403111411100 A ROWE COLD SPRING 76=03=31 USGS - 2.0 a70 1
453413111412100 8  HOT SPRINGS CREEK AT NURRIS 76=07=09 UsGs - - 294 i
453419111410500 C . NORRIS WARM WELL 2 03S01#14DAB2 76=08=14 USGSs 45 10 730 |
453421111410800 D  NORRIS (BEARTRAP) mELL 76=03=31 UsGs - - 602 -
D NOKRIS (BEARTRAP) mELL 76=03=31 usGs - - 602
453430111410000 E NORRIS (BEARTRAP) HNT SPRINGS 64=11=24 MSBH -- - - R
E  NDRRIS (BEARTPAP) hOT SPRINGS 67=-09=29 FR - - - !
E NORRIS (SEARTRAP) HOT SPRINGS 74=08-21 M -~ 105 903
E NORR1S (HEART®AP) HNT SPRINGS 74-06=27 RFS pos 30 - L
E NORRIS (BEARTRAP) HOT SPRINGS 76~03=29 + USGS - 112 970 .
E NORRIS (BFARTRAP) HNT SPRINGS 76=03=29 USGS - 112 970
1
-
015= [ £3 DIS~ 2
NON= DIS- SOLVED SODIUM  SOLVED  SOLVED !
CAR- SOLVED MAG- DiS« AD= SODIUM PO-
8TA= °~ DATE HYDRD= . HARD= RUNATE CAL= NE= SOLVED SORP= PLUS TAS~
TION OF PH TEMPER= GEN NESS HARD= CIUM STum SODTUM  PERCENT TION PUTAS- SIUM
LETTER SAMPLE . ATURE  SULFIDE (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIO STUM [(3)
(UNITS) (DEG C)  (MG/L)  (MG/L)  (MB/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)
A 76=03=31 7.9 12.0 - 140 0 36 12 60 47 2.2 - 8.0 1
8 76=-07-09 -- 17.5 - 110 27 32 8.1 15 22 .6 - 2.9
C 76=08-14 - 21.9 - 78 v 22 S.4 - - - - 8.4
0 76=03-31 - 14,0 - 88 0 23 7.2 120 73 5.6 - 8.6
D 76=03=31 -- 14.0 - -- - 22 - - - - -- -
£ 6a-11-24 - - - 128 0 35 10 - - - 180 - l.j
€ 67-09-29 8.5 41.0 - 33 0 8.1 3,0 200 90 15 - 11
E  74=08-21 7.6 52.5 <1.0 56 0 17 3.2 180 85 11 .- 10
E  74=08-27 - 45,0 - SR [ 19 2.6 210 L 12 - 11
F  76=03=29 /.8 50,0 - 61 0 19 3.2 190 85 11 - 11
E  76-03-29 - - - - - 18 -- .- -- - .- ~- [ij
i
N
gl
) DIS=
DIS= DIS- SOLVED 018- .
ALKA= DIS= SOLVED  SULVED [ SULIPS  SOLVED vIs~ DIS~
STA- . DATE RICAR- CAR= LINITY  CARBUN  SULVED  CMLO- FLUQ= SOLVED (SUM OF  SOLIDS  SOLVFD  SOLVED
TION nF BUNATE  BANATF AS NINXTDE SULFATE  RIDE RIDE SILICA CONSTI=  (TONS NITRATE NITRATE R
LETTER SAMPLE (HCO3)  (CU3) cacu3 (co2) (s04) (cL) (F) (8102) TUENTS) PER ) (NO3) ) ]
(MG/L)  (MG/L)  (MB/ZL)  (MG/ZLY  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC=FT)  (M6/L)  (MG/L)
A T6=03=31 239 0 196 4.8 70 11 2.4 36 354 .48 - -
B 76-07-09 105 -- R6 - 18 6.5 - -~ - - - -~
C  76=08=-14 310 -- 254 .- 110 16 S.4 56 - - - -
D 76=03=3t 294 - 201 -- A9 13 4.9 46 458 .62 - - ?
[} 76=03=31 - - - - - - - 44 - - - - :
E  oa=11-24 390 0 320 -- 130 25 8.5 -- - .- .00 .00
E  67-09=-29 330 9 286 1.8 150 18 - 79 642 - L -
E  74=08-21 380 1 313 ] 130 23 1.4 88 647 .- -- .-
E  74-08=27 409 - 328 -- 150 27 4oy 87 708 .- .- - 7
E 76=03-29 383 0 314 9.7 130 2? 8.1 7R 651 .69 - .-
E  76-03-29 - .- -- - - - - 73 -~ .- - -
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TABLE 17.-<CHEMICAL ANALYSES OF WATER FROM THE NoRrIS (HAPGOOD, BEARTRAP) HOT. SPRINGS AREA-~CONTINUED

STA-

TION

DATE
OF

LETTER SAMPLE

mmmmn TIIODe

m

sYa-
TION

76-03=31
76~07=09

- 76=~08=-14

76=~03-31
76-03-31

64=~11=24
67=~09=29
74~08=21
74-n8=27
T7603=29

76~03=29

DATE
OF

LETTER SAMPLE

m mmmmm. QOO D™

T6~03~31
76=07=-09
76~08-14
76-03=31
76~03=31

641128
6720929
74-08-21
74-08-27
T6-03~29

76-03-29

D18~ DIs- DS~ OIS~ DIS-
SOLVED SULVED SOL~ SOLVEDL SOLVED
NITRTITE AMMONIA VED= ORTHO. ORTHG
STA= - DAYE PLUS NITRO= PrNS= PHNS=- PHOS=
TION: aF NITRATE GEN PHGRUS PHORUS PHATE
LETTER SAMPLE (N) (N) ) (P) (POY)
(MG/L) (MG/L) (M6/L) (MG/L) (MG/L)
A Te-03=31 .12 - .01 - -
8 76=07-09 - - - - -
c To~08=14 01 - .- .05 .15
D T6=03-3t1 ° «O1 - <01 - i
D 76=03=31 ° - - - - -~
£ 64-11-74 - -- - -- -
E - 67=09=29 - - - - -
£ T4=uB=2] - <.10 .- - -
€ Ta=08=27 - - - - -
E 76~03-29 «00 - V2 - hid
E T6~03=-29 - - - - -
DIS- DIS~ DIS=-
SOLVED DIS~ SOLVED DIS- SOLVED DIsS- DIs- ‘DIS~
ALUM=- SOLVED  BERYL-  SOLVED CAD~ SOLVED SOLVED SOLVED
INUM ARSENIC LIYM BORDN MIUM ~ LITHIUM  COBALT COPPER
CAL) (AS) (Bg) (8) (CD) wl <o (cv)
(uG/L) (Ue/L) (UG/sL) (u6/L) uG/L) (UG/L) (UG/L) (UG/L)
we 1 0 90 ¢ 40 -— L
- - P— e - 10 - -n
- - - 80 - 80 - .-
- - . 80 -a - - -
.- - o= T - - - -
- - - 370 - 110 - -
<t - Lad 100 <10 90 <50 <10
- - - 200 - 100 - -
- 2 10 120 0 100 - 0
Dis- 018~ DIg= DIS- Dls-
SOLVED DIS= SOLVED D18~ SOLVED SOLVED SOLVED OIS~
MAN= - SOLVED  MOLYB=~ SOLVED SELE~ STRON=- VANA- SOLVED
GANESE MERCURY DENUM  NICKEL NIuM TIum DIUM ZINC
(MN) {HG) (M0) (N1} . (8E) (SR) (43) (ZnN)
- (UG/L) (UG/L) . (UG/L) (UG/L) (UG/L) (uG/L) (UG/L) (UG/L)
0 -0 1’ 2. [ 500 o7 ]
- - - - - - - -
10 .- - - - 410 - -
- - - - .- 590 . - -
- _=- P - .- 520 -~ -
e [m- - - - - - .=
.- - - - - - - -
20 <.1 e <20 - - - .a¢
20 - a0 .8 6 ] 320 o7 0
-’ - - - - 319 - -
3

DIs-
SOLVED
IRON
(FE)
(UG/L)

20
120
360

0

20

120

D18=
SOLVED
CESIUM

Cs)
(UG/L)

<100

018~
SOLVED

LEAD

(PB)
(UG/L)

2

<100
0

DIS~
SOLVED
RUBI=

oIUM

C(R8)
(G/7L)




TABLE 18.--CHEMICAL ANALYSES OF WATER FROM THE BozemaN (Ferris, MaTThEws) HoT.SPRINGS AREA

SPE-
CIFIC
CON=
DATE SAM- buCT=
i . - o . OF PLED FLOW  ANCE PH
STATION NUMBER '~ STATION LETTER AND NAME SAMPLE BY RATE  (MICRO=
(GPM) MHOS)  (UN1TS)
453937111111000 A BOZEMAN HOT SPRINGS WELL 76-02-08  USGS 2.0 682 8.0
A BOZEMAN HOT SPRINGS WELL 76-02-04  USGS 2.0 682 8,0
453938111111000 8 BOZEMAN (FERRIS) HOT SPRINGS 02S04E14DAD 51-09-22 H 120 679 8.7
8 BOZEMAN (FERRIS) HOT SPRINGS 02S04E14DAD 6a-11-14  MSBH 60 - -
8 BOZEMAN (FERRIS) HOT SPRINGS 02S04E14DAD 74-08-21 RFS S0 - -
8 BOZEMAN (FERRIS) HOT SPRINGS 02S04E14DAD 74-08-25 M .00 624 8.6
B- BOZEMAN (FERRIS) HOT SPRINGS 02S04E14DAD 76=02-08  USGS 75 703 9.5
8 BOZEMAN (FERRIS) MOT SPRINGS 02S04E14DAD 76-02-08 _ USGS 75 703 9.5
B BOZEMAN (FERRIS) HOT SPRINGS 02S04E14DAD 76=07-09 ¢ USGS - - 819 -
450220111145700 C WEST GALLATIN RIVER AT SHEDS RRIDGE 76-07-09  USGS - 194 -
: DIS- SOOIUM  DIS=
a NON= DIS~  SOLVED SODIUM ~ PLUS  SOLVED
: CAR-  SOLVED  MAG= DIS- AD=  POTAS=  PO-
STA=- - DATE MYORO=  HARD=  BONATE  CAL- NE~ SOLVED SORP= SI1UM TAS=  BICAR=
TiON ©  OF TEMPER-  GEN NESS HARD~ CTUM SIUM  SODIUM PERCENT TION DISS SIUM  BONATE
LETTER SAMPLE  ATURE SULFIDE (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIO  AS NA 3] (HCO3)
. (DEG €)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)
A 76-02-04 48,3 .- 14 0 4.4 .6 120 95 14 - 1.2 66
A 76=-02-08 28.3 .- - -- 5.9 - - - - - .- -
B 51-09-22 60,0 - 10 ] 3.5 .4 180 95 19 - 3.3 110
B 64-11-14 -- - 30 0 12 .0 - -- - 150 -- 91
B 74-08-21 51.0 - 29 0 8.5 1.8 135 90 . 11 - 3.2 160
b 72-08-25 50.0 .6 35 0 9.5 2.7 120 87 8.8 - 2.8 130
b: 76=02-04 54.6 - 28 0 7.0 2.4 130 90 11 -- 3.1 83
B T6=02=-048 S4,6 e - - 8.6 -— - - - - - -
g 76=07-09 58,4 - - - - - - - - - - -
C  76=-07-09 15.0 - 86 12 24 6.4 2.8 6 .1 - 1.3 90
SOLIDS  DIS-
DIS~- 0Is- RESIDUE  SOLVED - DIS-
ALKA-  CARBON  DIS-  SOLVED SOLVED  DIS- ON EVAP  SOLIDS SOLVED  DIS=-
STa-  DATE CAR-  LINITY DIOXIDE SOLVED CHLO-  FLUO-  SOLVED AT 180C (SUM OF - S0LIDS  SOLVED  TOTAL
TION  OF BONATE AS °  DIS- SULFATE RIDE RIDE ° SILICA  DIS- CONSTI= (TONS NITRATE NITRATE
LETTER SAMPLE (co3) CACO3  SOLVED  (S04) (cL) (F) (S102)  SOLVED TUENTS) PER (N) (NO3)
: (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC=FT)  (MG/L)  (MG/L)
A 76=02-04 0 54 .9 110 50 11 31 - 361 .49 - -
A T6=02=08 - - - - - - - - - - - -
8 51-09+22 8 104 .4 120 s1 10 60 264 asy - - .20
8 64-11-14 21 110 - 120 S4 13 - - .- - .00 -
8 73-08-21 - 131 - 120 s2 7.5 64 - 974 - - -
6 - T74-08-25 3 112 .5 110 a6 9.2 66 . - 434 -- - -
8- 76=02-04 15 93 .1 120 a8 12 57 - 436 .59 - -
8. T6=02=-04 - 93 - - - - 57 - - - - -
.} T6=«07=09 : - - - 130 S0 10 63 - e - - -
C . 76=07=09 -— 74 - 17 <8 - - - - - - -
3
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TABLE 18,--CHEMICAL ANALYSES OF ‘WATER FROM THE BozeMaN (Ferris, MATTHEws) HoT SPRINGS AREA--CONTINUED

DIS~ DIS~
TOTAL SOLVED SOL~
0T1S=  NITRITE AMMONIA VED=~
. 8TA- DATE SOLVED PLUS NITRO- PHOS-
110N OF NITRATE NITRATE GEN PHORUS
LETTER SAMPLE (NO3) (N) (N) - (P)
(MG/L) €MG/L) AMG/L) (MG/L)
A 76=-02-04 ~ .00 - 06
A 76=02=04 o= - - -
8 S1=09=-22 -~ - - -
8 64=11=18 00 Ll - -
B 74=08=21 - - - -
8 74-08=25 bl <.10 -
8 76=02~04 «02 - .02
‘8 76-02=04 - - -
8 76=07=09 - - o=
C  76=07-09 - .- - -
D18~ 018~ DIS~
" DIS~ SOLVED DIS= SOLVED 018- 0IS- VIS~ DIS= 01IS= SOLVED
STA= DATE SGLVED BERYL~ SOLVED CAL= SOLVED 8OLVED SOLVED 30LVED SOLVED MAN=
TIUN OF ARSENIC LiumM BORON MIUM L1TAIUM COBALT COPPER IRON LEAD GANESE
LETTER SAMPLE (AS) (8E) {8} o) 1) [{A1)] cy) (FE) (P8) (MN)
(UGsL) (uesL) Werey (ue/Ls {U6r/L) we/L) (we/sL) U6/L) (LG/L) e/L)
A, T6=02-04 9 10 240 0 3¢ - Q 0 1 10
A T6-02=04 - - - - - -— - - - -
B S51=09=-22 - - 210 Ld bl - - 20 .- -
B8 64=11=14 - - - - -— - - 0 - -
B8 74=-08=-21 - .- 150 - a0 - - - - -
8 T4=05=25 - - 200 <10 40 <50 <10 <20 <100 <20
8 To=02-04 4 0 220 0 40 -- 1 0 2 30
8  76=02=04 - - . - - - .- .- - -
c 76=07=09 - - -— - [} - - - - -
DIS~ 0IS- DES=- 018~ D18=-
. DIS~ SOLVED OIS~ SULVED SULVED SOLVED DIS~ OIS~ SGLVED
STa= . DATE SOLVED MOLYB= SOLVED SELE=~ STRUN= VANA= SOLVED SOLVED RUBI-
TION UF MERCURY DENIM NICKEL NIUM TIuM DIum ZINC CESIUM DIUM
LETTER SAMPLE (HG) mG) (NI) (SE) (SR} w) (ZN) (CS) (R8)
(UG/L) esL) (Us/L) (VG/L1} u6/sL) {uG/sL) uGsL) ersL) (ue/L)
A To=02=04 .0 12 0 [} 40 .2 340 bl L
A 76=02=04 - - - - 20 - - - -
¥ 51=09-22" - - - - - - - -
B 64=11-14 - - - - - - - -
B 74~08=21 - - - - - - - -
4 T4=08=25 - -- <20 - - -- <10 <100 10
-} T6=02=04 o0 11 0 0 160 3 0 - -
B T6=02=04 - - - .- 160 - - - -
C 76=07=09 -— - - - - L - - -=




TABLE 19,--CHEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HOT SPRINGS AREA

DEPTH
10 80T~
. TOM OF INSTAN-
DATE SAM= ' SAMP=  SAMPLE TANEOUS 1
; OF PLED LING  INTER=  DIS-
CSTATION NUMBER ™ STATION LETTER AND NANE SAMPLE BY , DEPTH VAL CHARGE
) F1) (FT)  (CF8)
462851111531600 A MINE TRIB TO MID FX WARM 8P CR 08NO2N29CCC 76=08-20  USGS - T e= .20
462511111564300 B SOUTH FORK WARM SPRINGS CREEK OBNO3N26B8A0 76-08~20  USGS - - 3.7
462514111563700 € NORTH FORK WARM SPRINGS CREEK OSNO3W26BAA 76-08-20 . USES - - 1.2
462554111579500 O BILL DECKER WELL OBNO3W22ACA 76 uses 86 86 -
462647111585800 € ALHAMBRA HOT SPRINGS (SOUTH) 08NO3W16ACO $9-01=12  MSBH - - -
E  ALHAMBRA HOT SPRINGS (SOUTH) 0BNO3N16ACD 64-08-05  MSBH - - .-
E _ ALMAMBRA HOT SPRINGS (SOUTH) 08NO3WISACD 87-09=29 _ FR. - - -
€ ALMAMBRA HOT SPRINGS (30UTH) 08NO3W16ACD 13-07=-29 - K. - - -
E ALHAMBRA HOT SPRINGS (SOUTH) OBNO3N16ACD 76=0808  yscs: - - -
£ |ALHAMBRA HOT SPRINGS (SOUTH) 0GNO3W16ACD 76=04-08  USGS’ - - -
£ |ALHAMBRA HOT SPRINGS (SOUTH) OBNO3W16ACD 76=04+28  USGS - - -
E ALMAMBRA MOT SPRINGS (S0UTH) 08NO3WLGACD 76-08-17  UsGS: - .- -~
E 'ALMAMBRA HOT SPRINGS (SOUTH) 0BNO3W16ACD To=12-02  USGS .- - -
E ALHAMBRA HOT SPRINGS (SOUTH) O0BNO3W16ACD 77-08-12 . USGS - - .
262648111584100  F HILLBROOK COLD WELL 08NO3W16ADD 76-08-03  USGS 99 - -
462050111584100 G WARM SPRINGS CREEK AT WALLS OSNO3W16ADB 76-08=-20  USGS - - [
862651111584801 K WARM SPRINGS CREEK UPSTREAM FROM ALHAMBRA 76=04=30  USGS; -- - 10
462652111583600 1 .LEO POPE WELL 0BNO3W16ABB 76-06~30  USGS 167 - .
262652111591400  J HILLBROOK FLOWING WELL 0BNO3W16BDA 76=07-13  uses 312 - -
J  HILLBRODK FLOWING WELL 0BNO3W16BDA 76-12=02  Uses. 312 .- -
J HILLBROOK FLOWING WELL O0BNO3W16BDA 77-08-12  UsSGS - - -
462653111585001 K WALLS COLD WELL T6=04=29  USGS o7 o .
462653111585101 L 'WALLS HOT SPRING O8NO3W16ACA 76~04=29  USGS - - -
862659111585000 M -ALMAMBRA HOT SPRINGS (NORTH) OBNO3WI6AAC2 67=09=29 FR - - -
M ALHAMBRA HOT SPRINGS (NORTH) 08NOIN16AAC2 73=07=29 K
M ALHAMBRA HOT SPRINGS (NORTH) 08NO3W16AAC2 74-08=23 M
M ALMAMBRA HOT SPRINGS (NORTH) 08NO3W18AAC2 70-08-29 - RFS
M ALHAMBRA HOT SPRINGS (NORTH) O0BNO3WI6AAC2 T76=06=29 -USGS -
462701111585000 N ALHAMBRA HOT WELL (NORTH) O0BNO3N16AAC 76-04-29  USGS - -
N 'ALHAMBRA HOT WELL (NORTH) 08NO3W16AAC 76=04-29  USES 101 - -
N "ALHAMBRA HOT WELL (NORTH) 08NO3W16AAC 76=04=29  U3ES - - -
N ALMAMBRA HUT WELL (NORTH) 0BNO3W16AAC 76=06=29  USGS 101 - -
N ALHAMBRA HOT WELL (NORTH) 08NO3N16AAC 76=12-02 UGS 100 - -
862701111585002 0  JOE ASPHOLM WELL 76-06=29  USGS - - - -
462704111590300 " P WARM SPRINGS CREEK NEAR MOUTH 76-08=20  USGS - - 5.2 i
462705111590800 @ PRICKLY PEAR CR UPSTREAM FROM WARM SPRINGS 76=07-13  USGS - - .- J
(]
SPE= p18- !
CIFIC NON- 0IS-  SOLVED SODIUM !
CON- CAR=  SOLVED  MAG= D18~ AD- |
T STA= | DATE FLOA © DUCT- HYDRO- HARD=  BONATE  CAL=- NE= SOLVED SORP=
TION  OF RATE  ANCE PH  TEMPER=  GEN NESS . HARD- ClumM SIUM  SODIUM PERCENT  TION
LETTER SAMPLE  (GPM)  (MICRO= ATURE  SULFIDE (CA,MG) = NESS ca) (MG) (NA)  SODIUM  RATIO

- MHOS) (UNITS) (0EG C) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L)

A 76-08-20 - 397 7.3 10.0 Nl 190 120 52 14 6.7 7 .2 -

B T6=08-20 - 108 7.6 12.0 - 43 5 13 2.6 4.1 17 o3 . ¢
[ 76=08-20 - 270 7.8 13.5 - 120 54 34 8.7 6.4 10 .3 g .
D T6~08-20 2.5 384 7.8 10.0 - 150 0 39 13 29 29 1.0

E 59=01=12 - - - - - 140 0 25 18 - - -

E  64-08-05 - Rdd 51.0 - 97 0 30 5.0 Lad o -

€ 67-09-29 - 8.6 54.0 e 36 0 6.8 4,5 330 93 24

E  73-07-29 500 - 7.5 54.0 - - . 26 -~ 270 12 -

E 76=04-08 50 1580 6.7 55.0 - 91 0 27 5.2 310 86 14

€ 76-0a-08 50 . 1580 - - - - - 26 - - - -

E  76=04-28 50 . 1570 -n 55,5 - - - - - - .- -

€ 76-08-17 50 1540 - 55,0 - e - e - - - -

£ 76=12-02 50 1510 6,8 53,8 - 85 0 27 4.3 300 86 14 -1
E  77-08-12 50 1460 - 53,4 - - - - - - - - { )
F 76=08-03 30 1000 7.5 17.7 - 120 0 36 7.5 170 74 6.7 L
[ 76=08=-20 - 192 8.2 16,0 - 84 20 24 5.9 6.8 14 3

h 76~-04-30 - 209 1.0 - 79 22 22 5.8 5.6 13 3

1 - 76=06=30 20 a10 6.7 16.0 e 160 0 LL] 12 50 39 1.7

J 76=07=13 1S 1650 6.9 30.0 - 110 0 32 S.6 340 8s 15 -
J  T6=12-02 30 . 1620 6.8 30.0 L 97 0 30 S.3 340 86 15

J  77-08-12 - 1580 - 28,9 - - - - - - - - ;
K 76-04-29 29 358 7.4 8.9 .- 130 1] 32 11 25 29 1.0

L 76=04-29 29 1170 - $5.6 Lo 61 0 18 3.5 210 86 12

M 67=09~-29 - o= 8.5 53, - 24 0 9,0 .3 200 92 18

L] 73-07-29 o= - 7.0 50.0 - 66 21 3.3 150 81 1
M T74=08=23 11 929 7.2 $6.5 <.5 s9 18 3.5. 220 87 [ .
L] T4=08-29 4.1 - - $9.0 = 61 19 3.2 220 87 |
M T76-06-29 8.0 827 T.2 59.4 - - o= - - L H
N T6=04=29 as 1040 6.8 s52.2 bd .- - - - -

N T6=04-29 a5’ 1040 6.8 52.0 - 60 0 17 3.9 190 85 11

N T6=08=29 - - - - - - - - - - - -

N 16=06~29 &40 1080 6.8 54.0 - - - - - -~ - .-

N T6=12=02 o= 1000 7.0 S52.2 - 59 0 18 3.3 190 [} 11

0 76=06-29 - 1000 7.0 - - - - - - - - -

P 76=08-20 - 264 8.0 18,5 - 78 0 22 5.6 25 80 1.2

0 76~07-13 - 210 8.1 16.0 .- 80 38 24 4.7 6.2 14 -3




b
&

el

r

i

C

b
-

STA=
TION
LETTER SAMPLE

CHIOM memmm mmmm MOO®»

PV OZTFZZET ZITITX Irxce

TABLE 19.--CHEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HOT SPRINGS AREA--CONTINUED

DIS= 018~ -
SOLVED  SOLVED DIg= 018~
80DIUM PO~ . HY= ALKA= OI8- SOLVED 8OLVED 018~
. DATE - PLUS TAS~ BICAR= CAR= DROX= LINITY CARBON SOLVED  CHLO~ FLUO- SOLVED
OF POTAS~ SIuM BONATE BONATE 10l AS DIOXIDE SULFATE RIDE RIDE SILICA
SIUM x) (HCO3)  (CO3) (OH) CACO3 (co2) (804) cL) (F) (8102}
{MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (NG/L) mg/L) {MG/L) (MG/L) (MG/L) (MG/L)
T6+08-20 .- 2.2 83 0 - 68 6.7 130 o5 .3 21
76-08-20 - 1.2 47 [ - 39 1.9 15 -9 o1 19
8=20 e 2.6 82 [4 - 67 1.9 67 1.2 .7 21
20 L 3.2 217 [4 .- 178 5.5 40 3.2 1.3 14
59-01=12 288 w- 610 [ Ld 500 - 150 16 1.5 -
64-08-05 314 bt 710 [} - 582 G 150 23 7.8 b
67=09=29 - 17 620 21 - s43 2.7 160 22 - .-
713=07=29 - 15 - - - - - - 20 - 53
76=04=-08 - 17 712 [ - S84 227 150 20 9.0 L3}
76-08-08 - - - - an .- - - - - 58
76-04-28 - - - - - - - - - - -
76-08=17 - 16 -— - - - - - - - -
T6=12+02 e 16 698 - .- 5712 177 160 20 9.4 Lo
170812 - - -~ - - - - - 20 - -
- 9.1 454 [4 372 23 120 8.0 6.3 a8
- 2.1 78 ° 64 8 30 1.1 -2 21
- 2.0 70 - 57 .= 33 1.3 -7 19
76=06=30 we 8.6 231 o 189 73 52 6.5 2.2 29
76=07=-13 hid 20 787 [ - (113 141 170 25 8.7 67
Te=12~02 Ld 20 781 L bad 641 198 190 248 8.9 -
T77=008=12 - - - - - - - - 24 - -
76=04=29 - 4.3 177 L] - 185 10 39 1.5 -9 24
T6=04-29 L] 10 489 o= - 401 - a8 11 6.9 60
67=09=29 - 1" 420 9 - 359 2.2 88 a9 - 64
T73=07=29 - 10 - - - - - - 13 -— 37
T74-08-23 - 9.5 480 <1 - 394 48 89 10 8.4 66
74=08-29 10 510 == - 418 - 93 - 4.8 65
T6~06-29 10 L - .- - - 100 11 - 67
76=0a=29 - - - - - - - - - -
T6=04-29 - -9 463 [} L 380 117 88 8.7 7.4 S8
76=04=29 - - L) - - - - - - - 58
16=06=29 - 9,5 - - - - - 90 9.9 - 61
T76=12=02 - 9.6 a6l b had 378 74 86 10 8.1 -
T6=06~29 - - - - - - - 90 9.7 - [-Y]
76-08-20 - 2.9 117 ] - 96 1.9 a3 2.4 1.0 24
76=07=-13 - 1.8 51 [ Ll 42 .6 sS4 1.5 .l 17
Dis=~ 018~ 018~ DIS~ OIS~
DIS~ DIs=- SOLVED SOLVED 80L= SOLVED SOLVED
o 80LVED SOLVED b18- DIs= NITRITE AMMONIA VED= ORTHO. ORTHO
STA=. "DATE SOL1DS  SOLIDS  SOLVED  SOLVED PLUS NITRO- PHOS=  PHOS= PHOS=
TION OF (TONS {TONS NITRATE NITRATE NITRATE GEN PHORUS PHORUS PHATE
LETTEK SAMPLE PER PER (N) {NO3) (N) N) ) ) (Poa)
AC«FT) DAY) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A 76~08-20 »37 .21 - - «07 - b 01 .03
B 76~08-20 #11 80 - had = «01 - - +01 03
C  76=08=20 «25 .62 - - 06 Lo - «01 «03
D 76~08-20 +34 e - . - .01 - - «00 «00
E  S9=01-12 - - - <.10 - - - ae -
E | 64=08-05 - - «00 <00 - - -e - -a
_E ' 67-09-29 - - - - - - - - -
E  73~07=29 - - - - - -— - - -n
£ 76=04-08 1.30 - Lid - «00 - .02 .- .-
£ T6-0a-08 - - - - - - - - -
E  76+0Da-28 - - - - - - - - -
€ T6=08-17 e - - - -n - - - -
E  T6=12=02 -— - - - - - - - -
€ 77=08-12 - - - - - - - - -
£ 76=08-«03 86 - - - .21 P .00 -
6 76=08-20 .18 1,68 - .06 -= .09
M 76-04-30 o7 3.40 - .15 .01
1 76=06=30 «a5 - - 3.2 - .00
4 T6=07-13 1.44 - Lt .- <01 - 01 Lad
J . 76=12=02 - - .- - - - - - -
J 17-08-12 - - - - - -n - - .
K T76=08-29 <31 - - - «36 - <01 - -
L - 76=04=29 .89 - -~ - .00 .- .00 = -
M 8T=09=29 e - - - - - - - -
M. 713=07-29 .- - - - - - - - -
# . 74=-08-23 - - - <, 10 - -
M T8-08-29 - - -
M Te=06=29 - .-
N Te=04-29 - -
N 76=04-29 «83 .- .- L .02 - .02 - -
N T6-04-29 - - - - - - - - -
N T6-06=29 -- - - - - - - - -
N T6=12-02 - - - - - - - - -
0 T6~06-29 - - - - - - - - we
P 76-08-20 «25 2.61 - - .03 - o= .02 «06
u  T6=07-13 .18 o= - - .01 L <00 - L

DIS=
SOLVED
S0L1DS
(8UM OF
CONSTI~
TUENTS)

(MG/L)

272

79
183
251

613

185
135




TABLE 19,-~CHEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HOT SPRINGS AREA--CONTINUED

STA- . DATE

TION OF
‘LETTER SAMPLE

STA=

0VUZ TEXErX GLHIOM mmmm MOne»

76=08=20
0

59-01-12

68-08+05
67=09=-29
T6-04-08
76=04=08

76=08«03
76-08=20
T6=-04-30
76=-06=30
76=07=13

16=04-29
T6=04-29
67-09-29
74-08-23
Ta=08=29

16=04-29

T76=-08-20
T 76+07-13

oF

TI0N
LETTER SAMPLE

DVZ EXZEMFX LHIOT MO MM MOOD»

76=08=20
76=08-20
76=08-20
76=08-20
59=01-12

68-08=05
67=09=29
76=04~08
76=04-08

76=08-03
76=08-20
T6=08-30
T6=06~30
76-07=13

76=04=29
76=04-29
67=09-29
74=08-23
74-08-29

76=04=-29
76-08=20
76=07-13

SOLVED DIs-
ALUM- SOLVED

e/L)

018~
SOLVED ol

BERYL~  SOLVED
LIum BORON

(BE) (
{ue/L) (us,

0I8=

DAIE SOLVED MAN= SOLVED

LEAD GANESE MERCURY

(PB) (MN)
we/L) e/L)

- 1600
.- 10
- 120
g 180

2 20

- T4

2 30

<100 <20

2 20
- 70

{He)
{Ue/L)

<1

OIS~
SOLVED
MOLYB~

DENUM

(MO}
<us/L)

018=
SOLVED
NICKEL

(NT)
(u6/L)

<20

<10

01
soL

(L
(ve,

DIs=
SOLVED
SELE=

NIUM

(SE)
<ue/sL)

8=~ 3
VEO  SOL

LITHIUM  CO8

1 (c
/L) (e

DI§~
SOLVED
STRON=

TIum

{3R)
ue/L)

2200
430
1300

1000
290
240

8= 018~
VED  SOLVED
ALT  COPPER
0) (cu) .
/L) (ue/L)

(ue/sL)

e 0
. 0
<50 <10
- 1
018«
SOLVED 18-
VANA= SOLVED
DIuM  _ ZINC
) {IN)
(ue/L) twesL)
- -
= -
o7 e
= =
- -
.6 20
= =
- 60
1.0 °

DI8-

SOLVED
IRON

(FE)
e/L)

D18~

SOLVED

wesL)

<100

018~
BOLVED
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TABLE 19.--CHEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HOT SPRINGS AREA--CONTINUED

STA- . DATE™ . TOTAL
Tion  OF RES1-
LETTER SAMPLE

DUE

{MG/L)
€ T76~048-28 1000
E 76=08-17 -
E  76=12«02 -
F 76=08-03 -
J  T6=07-13 bl
J  T6=12-02 -
M 76~06=29 -
N 76-04-29 -
N T76=06=29 -
N T6=12-02 b

TOTAL

TOTAL NON=
FILY~ FILT=
RABLE RABLE
RESIDUE RESIDUE
(MG/L) {MG/L)
1300 1
1000 o=
340 -
1200 hd
1200 bl
740 -
720 -
660 -
680 -

D 8TA-

018=-
SOLVED
GROSS
ALPHA
AS
U=NAT,
ue/L)

930

DATE.
OF

TION
LETTER SAMPLE

ZZZX MMM

76=04-28
T6=08-17
76~12=02
76=08=03
76=07=13

To=12=02.

To=06=29
T6=08=29
T6=06-29
T6=12=02

8Us~
PENDED
GROSS
ALPHA.
A3
U=NAT,
{uesL)

<.4
<.4

D18~
.. 80LVED
URANIUM

)

(uesL)

<40
<,40
7.2

«50

+80

D18~
SOLVED
GROSS

BETA

AS
C8=137
PC/L)

DIs=
SOLVED
URANJUM
(DIRECT
FLUORO~
METRIC)
PPC/L)

-
-
<, 4
-

-

8
9
-9
.8

Sus=
PENDED
6ROSS

BETA

AS
€8-137
(PC/L)

<.4

<.4

D18~ Sus=
SOLVED  PENDED
GROSS GROSS

BETA BETA

-AS SP90 AS S8R90

Y90 /Y90
(PC/L) (PC/L)

170 -

230 <8

170 -

16 <.4
65 -
110 -
Y3 -
83 -
57 -
73 -

DI8~
80LVED
RA=226
(RADON
METHOD)
(PC/L)

DIS-
SOLVED
RADON~

222
{pc/L)
10000
17000

37000

3000
11000
24000
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TABLE 20.--CHEMICAL ANALYSES OF WATER FROM THE BROADWATER (HELENA) HoT SPRINGS AREA

STATION NUMBER

STATION LETTER AND NAME

463433112074000 A
463456112084501 B8
463538112065500 [
463544112063300 D
0
D
463544112063800 3
463544112064200 F
F
F
F
F
F
F
463544112064201 [4
463544112064202 H
463504112064203 1
1
463545112061500 J
J
463547112063700 X
4635571120640700 L
463600112062000 [
463610112054600 N
. N
463747112081200 1}
1}
464221112110700 P
F
464423112110300 [
Q
SPE=
CIFIC
CON=
STA=  DATE DUCT~
- TION OF ANCE
LETTER SAMPLE  (MICRO-
MHOS)
A T6=04-07 486
B 76=04=07 LTY]
€t Te-11-16 323
D 76-01=30 906
0 76-01-30 906
D 76-08-27 940
E  Te-11-24 929
F  64~09-17 -
F 67=09=21 -
F 73=09-21 .-
F 74-08=21 -
F 74-08-24 796
F  76=01=30 872
F  76=01=30 872
6 76~09-08 1065
H  76=09-08 863
I 76=10=06 860
I 77-06=07 874
J 76=01=29 728
J 76=01-29 728
K 76=11=16 333
L 77-06=30 465
M 76~10-08 395
N 77=06=30 373
N 77=06-30 373
0 77-06-30 336
0 77-06-30 336
P 77-06-29 418
P 77-06=29 418
8  77-06-30 616
8  77-06-30 616

GRlFFl*H COLD SPRING T10N04w320AD
SMALLWDOD=PETERSON COLD SP T1QONRO4W3I2BCD

TENMILE CR UPSTREAM FROM NEWw BR,
BROADWATER HOT SPRINGS AT UUTLET
BRUADWATER HOT SPRINGS AT OUTLET
BROADWATER HOT SPRINGS AT OUILET
BRUADWATER HOT SPRINGS AT BREAK
BROADWATER HOT SPRINGS AT MANHOLE
BROADWATER HOT SPRINGS AT MANHOLE
BROADWATER HOT SPRINGS AT MANHULE
BROADWATER HOT SPRINGS AT MANHOLE
BROADNATER HOT SPRINGS AT MANHOLE
BROADWATER HOT SPRINGS AT MANHOLE
BROADWATEK HOT SPRINGS AT MANHOLE
BROADWATER NORTHWEST COLD PIT
BROADWATER HOT PIT 2
BROADWATER WELL 3
BRUADSATER wELL 3
GLOEGE WELL
GLOEGE WELL
TENMILE CR DOWNSTREAM FROM DOTSON
STATE NURSERY WELL 1
GANNON WELL 1
STATE NURSERY WELL 4
STATE NURSERY WELL 4
NOVAK SPRING
NOVAK SPRING
BERG SPRING
BERG SPRING
ANDERSON SPRING (SITZER GULCH)
ANDERSON SPRING (SITZER GULCH)
HYDRQ=  HARD=-
PH TEMPER= GEN NESS
ATURE SULFIDE (CA,MG)
(UNITS) (DEG C) {(MG/L) (MG/L)
7.4 © 9.5 - 240
7.2 7.0 - 240
8.1 6.0 - 130
8.3 62.2 - 32
8.3 66,2 - -
- 59 - 0 -— sa
8.2 60.0 - 31
- 59.0 - a1
8.4 65.0 - 26
7.0 63.0 Lo 33
-- 65.0 - 33
8.5 62.0 <.5 31
8.2 6b.4 - 29
8.2 66.4 -- -
8.0 2l.0 o= 56
7.8 67.0 - 27
7.4 67.8 - 24
- 65.5 - 36
7.4 19.4 - 260
7.4 19.4 - -
8.0 8.0 - 140
6.7 11.0 - 150
7.7 11.7 -- 160
6.8 10.0 - 150
6.8 10.0 - --
7.4 11.0 -- 180
7.4 11,0 -- -
74 10.0 o= 260
7.4 10.0 - -
7.3 9.0 - 340
7.3 9.0 - -

BROADWATER

NON=

CAR=
dONATE
HARD=
NESS
(MG/L)

" DATE '
OF
SAMPLE

T6=04=07
76=04=07
To=11=16
76=01=-30
76=01=30

76=04=27
76=11=24
64=09-17
67=09=21
73~09=21

74=-08-21
74-08=-24
76=01-30
76=01-30
76~09=08

76=09=-08
76~10-06
77=06=07
76=01~29
To=01=29

76=11=16
77-06~30
76=10=08
77=06=30

77=06=30
717=06=30
717=06=30"
77=06=29
77=06-29

77=06=30
77=06=30

DIS~-
SULVED
MAG=-
NE=
Slum
(M)
(MG/L)

DIS=
SOLVED
CAL~-
CIluM
(cA)
(4G/L)

78 12
67 18
37 9.7
11 .9
12 -

- INSTAN=
‘SAM~- SAMP= TANEOUS FLOW
PLED LING 018~ RATE
8y DEPTH CHARGE (GPM)
(FT) (CF3)
uses - - 1.8
UsGs - - 121
usGs - T.1 bl
usGS Lt - 207
UsGs - -- 207
usGs - - 207
usGs - b 126
MSBH -- .- 75
MBMG .- - -
K - - 30
RFS -- == 15
M - -=  >13
USGS -- - -

- USGS - -- -
usGs 12 - -
UsGs 12 - -
UsGS - - 60
usGs - bt 36
UsGs 275 -- 13
UsGs 2175 .- 13
UsGs -- .75 -
UsSGS = - o
USGS -- - 1.0
us6s - -- -
USGS ot - -
T3] -- .- -
UsGS - - .-
usGs - - -
USGS - - -
USGS - - -a
usGs - - -

DIS=
SODIUM  SOLVED
0IS~ AD= S00IuM
SOLVED 30RP= PLUS
SODIUM PERCENT TION POTAS~-
(NA) SODIUM RATIU SIum
(MG/L) (MG/L)
9.0 7 3 -
13 10 ) -
11 15 ol -
179 90 13 -
170 90 13 Ll
170 91 13 -
- - - 180

170 91 15 -
150 89 11 -
190 91 14 -
160 90 12 -
170 91 14 -
190 86 i1 -
180 92 15 -
170 92 15 .-
180 90 i3 -
38 24 1.0 -
18 22 o7 -
1] 41 1.8 -
24 25 N ] -
22 24 .8 -
8.2 9 3 -
7.4 6 .2 -m
18 10 ol -

T

e

]

-
4

e
i

r

=

o~
o

/.




-

-

S S S

v

e

e b

2

sy

"

»

DIS=~

SOLVED
PO~ .
STA= DATE . . TAS~ B{CAk~
TI0n OF SIum \BUNATE
LETTER SAMPLE (K) (HCO3)
(MG/L) (MG/L)
A To=04~07 10 276
B T6=04-07 3.7 270
C To=11~16 €:9 130
0 76-01+30 6,1 178
7} 76=01~30 - L
0 76=04-27 S.7 192
E T6=11=24 5.8 188
F 64-09-17 - 190
F 67=09~21 8.7 190
F 713=09-21 4.7 bl d
F T4=08-21 6.0 300
F 74=-08-24 5.8 210
F 76=01=30 6.3 152
F 76=01-30 - -
[ 76=09=08 9.1 212
K Te-09-08 643 188
1 76~10=06 5.9 193
I 77=06=07 6.2 -
J 76=01=29 3.4 289
J 76=01=29 - -
K To-11-16 3.2 136
L 77=06=30 4.1 190
M 76=10-08 2.7 162
N 77-06=30 3.1 140
N 77=06=30 b R
)} 171=06=30 2.6 170
0 77=06=30 L .- -
P 77=06~29 L le8 200
P 77=006=29 - b
1] 77=06-30 2.7 300
: 77-06-30 - .-

STA- DATE
TIun® UF

TABLE 20,--CHEMICAL ANALYSES OF WATER FROM THE BROADWATER (HELENA) HoT SPRINGS AREA~-CONTINUED

LETTER SAMPLE

T6~04=07
76=04=07
To-11=16
76-01-30
To=01=39

76=04=27
T6=11=24
oU=09=17
67=09=21
73-09-21

14=08~21
74=08=24
76~01=30
76=01=30
T6-u9=08

76=09=08
T6=10=06
17=06=07
T6=01~29
76=01=c9

76=11=16
77-06-30
76=10-08
77-06=30

22X r> ClimmT QMU NTN mMMMMC oCOaTy»

77=06=30
77-00=30
71=06=~3¢
77=06~29
17=06~29

vo o2

hd

* 17=00=~30
77-06~30

N~

. CAR=
BONATE
(C03)
(MG/L)

L]
0
0
0

018~
SOLVED
NITRATE
(N)
(MG/L)

ALKA=

LINITY
AS

CACO3

(MG/L)

226
221
107
146
158
157
154
156
162

246
172
125
158
174
154
158
237
. 233

112
160

DI8~
SOLVED
NITRAIE

(NO3)
(MG/L)

-~
-
-
-

-

-

00

-

' GARBUN
DIUXIDE
(c02)
(MG/L)

i6

27 -
1.5
1.4

1.9
1.3

TOTAL
NITRITE
PLUS
NITRATE
(N)
(MG/L)

DIS~-
SOLVED
SULFATE

(s04)
(MG/L)

190
180

220

180
180

84

-

46
72
38
57

120

DIS-
SULVED
NITRITE
PLUS
NITRATE
(N)
(Ms/L)

«37
.01
«25

«00

DIS-
SOLVED
AMMONLA
N1TRO=
GEN
(N)
(MG/L)

<.10

DIS-
S0L=
VED=
PHOS=
PHORUS

(P)
(MG/L)

.02

0I8-
SOLVED
SILICA
(8102)
(MG/L)

018~
SOLVED
SOLIDS
{(Sum OF
CONSTI~
TUENTS)
(MG/L)

300
308
189
582

580

600

673
597
581

701

619
598

403

212
328

231
233

-

233
233

421

vls-
SOLVED
ORTHU
PHOS=
PHATE
(P04)
(M6/L)

DIS=
SOLVED
SOLIDS
(TONS

AC~FT)

.29
T W31
32

.32

.32

57

018~
SULVED
SOLIDS
(TONS

PER

DAY)

3.64

4.30




TaBLE 20.--CHEMICAL ANALYSES OF WATER FROM THE BROADWATER (HeLENA) HoT SPRINGS AREA--CONTINUED.

0IS= DIS= DIS~
’ 2 8-1d SOLVED DIS~ SOLVED DIS- 018~ DIS~- DIS~ OIS~ SOLVED
sTA- . DATE"™ SOLVED BERYL=- SOLVED CAD~ SOLVED SOLVED SOLVED SOLVED SOLVED MAN=
TION OF ARSENIC LIUM BORON MIUM  LITHIUM COBALT COPPER IRON LEAD GANESE
LETTER SAMPLE (AS) (BE) 8) (CD) (L) [(o1)] ({7} . (FE) (PB) (MN)
(ue/sL) (uG/L) (u6/L) ue/L) (UG/L) (UG/L) (6/L) (UG/L) uG/L) wesL)
A 76=04=07 6 0 20 0 10 b ] [} 1 10
L] 76-0a-07 6 0 30 L'} 30 - 1 10 2 0
€ To=11-16 - - 20 - 20 - - 210 - 10
D 76=01-30 22 0 780 [ 570 - 60 3 30
D  T76=01~30 - -— - - - - - - - -
D T76=04-27 750 o= 530 - Lo 30 - Ll
F  64-09«17 - - - . - 0 - -e
F  67=09=21 880 .- 550 - - .- - an
F 74=08=21 - -- 820 - 550 - o - - -
F 74=-08-24 - -- 800 <10 4380 <50 <10 70 <100 S0
F 76=01~30 20 10 800 1 S70 - [} 130 4 50
F 76-01-30 - -— - -— -w - - - - -
G 76=09-08 - - 780 .- 600 o= - 120 - 10
H  76=09-08 - - 780 - 590 - oo 10 L 40
.17 T76=10=06 .- e 810 - 600 o= bl 110 - 20
1 77=06=07 - - - - 600 - - - - -
J  76=01=29 15 0 70 0 80 - 5 20 3 30
J  76~01=29 - - - .- - - - - - -
K 76=11-16 - - 60 o= 50 - - 190 - 30
L 77=06-30 - - 160 - 1480 - - 40 hd 8
M T6=-10-08 - .- S0 - 40 .- - 170 - S0
D18~ 01S= DIS~ 0IS=- DIS=
018~ SOLVED DIS=* SOLVED SOLVED SOLVED 0I8= DIS~- SOLVED
STA- DATE SOLVED MOLYB= SOLVED SELE=~ STRON= VANA= SOLVED SOLVED 'RuBl=
TIuM OF MERCURY DENUM NICKEL NIUM TIUM DIUM ZINC CESIUM O1UM
LETTER SAMPLE (HG) (MO) (NI} (SE) (SR) ) C(IN) (CS8) (R8)
wesL) (U6/L) (UG/L) (UG/L) (uesL) (UG/L) (UG/L) (UG/L) uG/L)
A T6=04=07 «0 ] [} 1 150 1.6 10 bded b
L} 76=04=07 .0 2 7 0 190 2.6 ¢ L L]
I To=tl=16 e .- - - 260 - - - -a
D 76=01~30 0 26 2 0 290 .2 10 - -
n 76=01=30 - P -n - 270 - - - -
n 76=04=27 - - - - 330 - ol - -
F 64=09-17 - - - - - - - - -
F 67=09=21 - - - - - - - - -
F T4=08=21 - - - - - - -~ - -
F T4=-08+-24 - - <20 .- - - 20 100 60
F 76=01-30 .2 23 0 0 290 o 10 - Lad
F 76+01=30 - - - - 260 .- - - -
[ 76=09=08 - - - - S50 - - - -
H 76=09=08 - - .- - 140 -n - s -
\ 76~10=06 - - - - 310 - - - -
1 77=06=07 - - - - - - - - -
J 76=01=29 -0 43 2 2 560 4.1 30 L Ld
1 76=01=29 - . - - 550 .- - - -
X 76=11-16 - - - .- 260 - - -- -
L 77-06-30 - -— - - 370 - o= - b
" 76=10=08 - —-— - - 780 - - - -
DIS~ 0IS- DIS~
TOTAL SOLVED SOLVED SOLVED
FILT=- GROSS GRUSS GROSS
STA= DATE' . RABLE ALPHA BETA BETA
ITON OF RESIDUE AS AS AS SR9Y
LETIFR SAMPLE U=NAT, C8~137 /Y90
(MG/L) we/sL) PC/L) (PC/L)
D T6=04=27 650 7.7 8.3 6.7
p

r=

|

r—

]

|




|
i

Sh—

| 8

STATION NUMBER

468245112210600 A
464329112204100 B
) 064346112210700 €
bl 464409112213100 O
464858112221700  E
. 464514112223300  F
* F
I F
- 464515112205300 G
u 464715112245600 W
5 864721112264600 1
q64736112223900  J
464744112262600 ¥
P 468816112220700 L
t a64818112202500 M
_u 464818112220700 N
464841112201400 O
472056112170600 P
. P
; SPE~
U CIFIC
CON-
STa=  DATE DUCT~
TION  OF ANCE
) LETTER SAMPLE  (MICRO=
u MHOS)
s 76=07=01 356
B 76=07-01 229
€ 76%07-02 318
D 76-07-02 515
i | € Te-07-02 368
u F 75-08=29 950
F 75-08=29 1000
F 75-08-29 960
G 76=07-02 287
P M 76-10-22 221
‘.J 1 76=10-22 197
J 76=10-22 256
K 76=10-22 299
L 76-10e22 269
; M Te=10-22 252
a
} N Tee10-22 322
U T6-10-22 182
P 77-06=29 426
P 77-06-29 426
STA-  DATE  CAR=
TION  OF BONATE
LETTER SAMPLE (co3)
) (MG/L)
U A 76-07=01 o
B 76-07=01 0
C  76=07=02 0
D 76=07-02 0
) E 76-07-02 0
‘ F 75-08-29 0
F 75=-08-29 -
F  75-08-29 -
G 76=07-02 0
M T6=10-22 -
) 1 76-10-22 -
" J 76-10-22 0
K 76=10-22 0
L. T6=10-22 0
N T6=10-22 -
1] .
[ N  76=10-22 -
“ 0 76=10-22 [
P 77-06=29 -
P 77-06=29 -

STATION LETFER AND HAME

DAGO GULCH SPRING 11INOGW16AAB
BALO BUTTE SPRINGS 1INO6W10BBC
DOG CREEK SPRING 1 1iNO6W04DDC
SPRING FRIDAY GULCH 11INOGWO4BLD
NO NAME SPRING 12N06w320AB

MARYSVILLE OEEP WELL
MARYSVILLE DEEP WELL
MARYSVILLE DEEP WELL
EMPIRE MINE DRAIN 12NO6W32AAD

LOST HORSE CREEK NEAR MOUTH STA 5

§ FK LITTLE PRICKLY PEAR CR NR MOUTH STA 2A
LITTLE PRICKLY PEAR CR BL LOST HORSE STA 10
N FK L PRICKLY PEAR AT MCQUITHY GULLH STA |}

L PRICKLY PEAR Cr UPSTR MARSH CR STA 11

PIEGAN CREEK NEAR MOUTH STA 13
MARSH CREEK AT MOUTH STA 12

LITTLE PRICKLY PEAR CR AT EAST GRADY STA 14

TRINITY HILL COLD SPRING
TRINITY HILL COLD SPRING

NON-
CAR-
) HARD-  BONATE
PH  TEMPER-  NESS HARD=
ATURE  (CA,MG)  NESS
(UNITS) (DEE C)  (MG/L)  (MG/L)
7.3 7.0 170 35
7.3 6.0 120 10
7.6 9.8 160 10
7.6 8.0 200 61
T.6 9.0 190 17
7.9 9.5 21 0
7.6 42.0 18 0
7.8 39.0 22 0
8.1 7.2 150 13
8.0 6.0 110 15
8.1 8.7 99 8
8.1 6.2 130 15
8.2 6.8 160 15
8.2 6.2 140 15
8.1 5.3 230 as
8.2 4.5 170 16
8.1 5.5 150 s
7.3 8.0 240 31
7.3 8.0 - .-
DIS=-
ALKA= DIS-  SULVED
LINITY ' CARBON = SOLVED  CHLO-
AS . DIOXIDE SULFATE  RIDE
CACO3 ~ (C02) - (Su&) ~ (CL)
(MG/L) . (MG/L) - (MG/L)  (MG/L)
134 15 24 .6
112 9.7 7.0 5
154 6.7 i 1.2
144 7.0 28 1.4
177 7.7 21 1.2
200 5.2 180 s1
198 9.7 150 a3
195 6.0 160 47
139 2.1 16 1.4
95 1.7 10 .8
9 1.3 6.2 .4
117 1.6 9.7 .7
142 1.7 7.9 3.1
125 1.5 8.5 .8
181 2.5 28 1.5
157 1.9 9.2 .9
146 2.3 12 .8
213 a1 26 5.2

DIS-
SOLVED
cAL-
Clum
(CA)
(MG/L)

D18~
SOLVED
FLYu=

RIDE

(F)
(MG/L)

1.3
1.0
-2
o1
-3

DATE
of
SAMPLE
76=07-01
76=07=01
T6=07=02
76=07=02
76=07=02
75=08=29
75=08=29
75«08=29
T6=07=02
76=10=22
76=10=22
76=10-22
76=10=22
76=10=22
T6-10=22
76=10=22
76=10=22
77=06=29
77-06=-29
DIS-
SOLVED
MAG- DIS~
NE= SOLVED
SIumM SO0IUM
(MG) (NA)
{MG/L) (MG/L)
7.6 1.9
3.9 1.5
7.0 2.8
6,5 2.4
8.4 2.8
.5 210
o7 200
b 200
S.2 1.9
11 1.7
12 1.2
15 1.3
20 1.0
15 1.5
15 3.8
16 2.5
16 1.8
20 6.4
DIS~
SOLVED
I8~ S0L10S
30LVED (Sum OF
SILICA CONSTI~
(8102) TUENTS)
(MG/L) (MG/L)
22 196
18 144
14 188
13 208
16 223
69 806
72 625
(¥} 655
16 179
7.5 134
6.2 155
7.6 141
8.7 163
9.6 209
10 -

TABLE 21.-~CHEMICAL ANALYSES OF WATER FROM THE MARYSVILLE TEST WELL AREA

INSTAN-
‘SAM= SAMP= TANEOUS
PLED LING 0IS=
Ay DEPTH  CHARGE
(F1)  (CF8) ¢«
usGs - -
USGs - --
. usss - -
usGs - -
UsGs - -
uses  S7s0 -
Uses 5255 -
usgs 4508 -
usGs - -
usEs - --
UsGs . -
USGs - 13
UsGS . 3.8
usGs R
uses - -
usGs - -
usGs - 17
uSGSs - -
uscs -- -
DIS-
SUDIUM  SOLVED
AD- PO-
SORP~ TAS-
PERCENT  TION SIUM
SODIUM  RATIO (K)
(MG/L)
2 .1 2.6
3 .1 2.3
4 .1 2.6
2 o1 2.9
3 .1 2.3
93 51 10
93 21 11
92 19 12
3 ot 1.3
3 .1 1.0
3 .1 .5
2 .1 .7
1 o0 .5
2 o1 .8
3 .1 2.1
3 .1 1.4
3 .1 .9
s .2 4.3
ulse 0IS-
SuLVEL SOLVEY Cis=
SuLIDS  SOLIDS  SOLVED
(NS (TONS  NITRATE
FER PER (n)
AC-FT)  DAY)  (MG/L)
27 - -
L20 - -
.26 - -
.28 a~e -
.50 -- -
- .- .23
.85 P -
.89 . -
.24 Py -
.18 4.96 -
.21 1.60 -
.19 5.00 -
.22 7.56 -
.36 - -

BICAR-
BUNATE
(HCO3)
(MG/L)

163
136
188
175
216
260
242
238
169
116

11
143
173
152
221

192
178
260

-

DIS=-
SOLVED
NITRATE

(NO3)
(MG/L)

1.0




TABLE 21,--CHEMICAL ANALYSES OF WATER FROM THE MARYSVILLE TEST WELL AREA--CONTINUED

STA=  DATE

Tiu

N OF

LETTER SAMPLE

IT&ETMM MOoCOE P>

kY - X SY

cz

76=07=01
76=07=01
76=07~02
T6=07=02
76=07-02

75-08=-29
75=08=29
75-08~29
T6=07=02
76=10=22

Te=10-22
T6=10~22
T6=10-22
76=-10=-22
76=10=-22

76~10-22
T6-10-22

OIS~
SOLVED
BORON

8)
ue/L)

9
6
]
[
10

100
790
820

4

2
2
2

STA=
FION

DATE
oF

LETTER SAMPLE

ITO*TMTM MOOT>

Tvo2 TrXam

DIS~
SOLVED
LITHIUM

n
(uG/L)

10
S
5

10
S

2000
2700
6500

S

10
4
0

10

76=07-01
76=07=-01
76=07=02
76=07-02
76=07=02

75=08-29
75=08=-29
75=08=-29
76=07=02
76=10=22

76=10-22
76=10=22
76=10=22
76=10-22
76=10-22

76=10-22
76=10=-22
77=06=29
77=06=29

DIS=
SOLVED
COPPER

(Cu)
(uG/L)

DIS~
SOLVED
NITRITE
PLUS
NITRATE
(N)
(MG/L)

TOTAL

DIS-
SOL=
VED=-
PHOS~-
PHORUS
(P)
(MG/L)

.00
«00
«00
<00
«00

DiS=-
SOLVED
IRON
(FE)
we/L)

20
0
30
0
160

20
250
0
130

70
100
80
130
490

170
150

(MN)
(us/L)

90
S0
30

10
10
20

20

DIs~
SOLVED
MERCURY

{HG)
(ue/sL)

<.3

DIs=-
SOLVED
STRON=~

TIUM

(SR)
(UG/L)

90
90
130
150
160

70
220
230
100

100
100
100

110

g

-t
+

t;»

-~
"

&

-

N
e

r
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TABLE 22,--CHEMICAL ANALYSES OF WATER FROM THE WHITE SULPHUR (BREWERS) SPRINGS AREA.

SIATION NUMBER  STATION LETTER AND NAME

463221110534500 A
A

A
STA= ' DATE .
T10n OF - TEMPER=
LETTER -SAMPLE ATURE
: (DEG €)
A 61-09-01 -
A T74~08=-21 46,0
A Te=0%5-11 45,5
STA~- DATE CAR=
Tlunw = OF BUNATE
LEVTER SAMPLE (C03)
(MG/L)
A 61=09=-01 24
A 74=-08-24 <1
A 76=05-11 -
STa- . DAJE
Tiow OoF
LETTER SAMPLE
A 61=09=01
A T4=08=24

DATE
oF
SAMPLE
WHITE SULPHUK SPRINGS 09NOTE186BB 61=09=01
WHITE SULPHUR SPRINGS 09i07E18BBB 74-08-28
WHEITE SULPHUR SPRINGS U9NOTE1BBRE 76-05-11
DIS=~
NON= DTS- SOLVED
CAR= SULVED MAG= DIS~
HYDRU=  HARD=- BONATE CAL= NE= SULVED
GEN NESS HARD=  CIuM SIuM SOPIUM PERCENT
SULFIDE (CA,ME)  NESS (CA) (46) (NA) S0DIUM
M6/L)  (MB/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
- 240 0 b2 33 - -
.7 160 0 44 12 480 85
DIS- 0138-
Hy= ALKA= ) £ SOLVED  SOLVED 018~
VRDX~ LINITY  CARROM  SOULVED  CHLO- FLUO= SOLVED
10F S DIGXIDE SULFATE  RIVE RIDE STLICA
CuM) cacol (cu?) (314) (cL) (F) (8102)
(M6/L)  (MB/L)  (MG/L)  (MG/L)  (M6/L)  (MG/L)  (MG/L)
0 639 - 320 170 1.6 -
-- 681 420 310 180 7.4 51
-- 591 - 320 180 6.5 44
D1S- D1S~
SOLVED DIS- SOLVEU DIS- DIS- DIS= DIS~
© ALUM-  SOLVED CAD- SOLVED SOLVED SOLVED  SOLVED
INUM BORON .  MIUM  LITHIUM COBALY  COPPER IRON
(AL) ) (cD) o (c0) (cu) (FE)
(UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
- C - - - - - 100
6 9100 <10 1300 <50 <10 110
DIS~
. DIS=- DIS- SOLVED
STA- _DATE .~ 'SOLVED SOLVED  RUBI~
1108 OF ZINC CESIUM DIuM
LETTER SAMPLE AZN) (cs) (RB)
. SLOAUS/L)  (UB/L)  (UG/L)
A 61=09=01 - -m -
A T4-08-24 20 100 90
15

SPE-
CIFIC
CON=-
SAM~ pUCT=-
PLED FLOW ANCE PH
8y RATE (MICRO~
(GPM) MHDS) (UNITS)
MSBH 500 -— --
M >400 2220 6.5
USsGS >160 2380 -
DIS~ OIs=-
S0DIUM SOLVED SULVED
AD= SOOIUM PO~
SORP= PLUS TAS= BICAR~
TION POTAS- SIuM BONATE
RATIN SIUM (x) (KHCO3)
(MG/L) (MG/L) (MG/L)
- 450 -- 730
17 Ll 20 830
- .- - 721
DIs- D1S=-
SOLVED SOLVED
SOLIDS RIS~ DI~ AMMONTA
(SUM DF  SOLVED  SOLVED  NITRO~
CONSTI= NITRATE NTITRATE GEN
TUENTS) (N) (NO3) (N)
(MG/L) (MG/L) (MG/L) (M6/7L)
-- .45 2.0 -
1530 - -- 2.1
DIs=
Dig= SOLVED DIs~
SOLVED MAN=~ SOLVED
LEAD GANESE NICKEL
(PB) (MN) (NI)
(u6/L) ue/sL) UG/L)
<100 150 <20




TABLE 23.--CHEMICAL ANALYSES OF WATER FROM THE LA Duke (CoRWIN) HOT SPRINGS AREA

SPEw
- CIFIC
CON=
DATE SAM= FLOW  DUCY-
oOF PLED RATE  ANCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE 8Y (GPM) (MICRO-
) - MHOS) . (UNITS)
450535110862500 A LA DUKE (CORWIN) HOT SPRINGS 08308E32CD 72-07-26  MBMG 500 2400 7.6
A LA DUKE (CORWIN) HOT SPRINGS 0B8S0BE32CD 75-07-02  USES 132 2460 6.5
A LA DUKE (CORWIN) HOT SPRINGS 08308E32CD 76=05-27  USES 220 2600 -
DIS~ ) §:23
NON= DIS~ SOLVED SQDIUM SOLVED
CAR-  SOLVED  MAG- IS~ AD- PO-
STA=  DATE HYDRO-  HARD=  BONATE  CAL=- NE= SOLVED SORP~- TAS=  BICAR=  CAR=-
TION OF TEMPER= GEN NESS HARD= CIUM SIUM SODIUM PERCENT TION SIuM BONATE BONATE
LETTER SAMPLE . ATURE SULFIDE (CA,MG)  NESS (ca) (MG)  (NA)  SODIUM  RATIO (K) (HCO3)  (CO3)
(DEG C)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)
A 72~07-26 66.0 - 990 9071 270 80 230 33 3.1 28 94 0
A 75~07-02 65.0 <1.0 1000 790 320 s8 230 31 1.1 23 300 <1
A 76~05-27 67.5 - 1100 850 330 61 240 32 3.2 25 281 -
DIS- 018~
pIsS- 0IS- SOLVED  DIs= SOLVED
HY= ALKA= DIS-  SOLVED SOLVED  DIS=  SOLIDS SOLVED  DIS= DIS=  NITRITE
8TA= DATE DROX=~ LINITY CARBON SOLVED CHLO= FLUO= SOLVED (SuMm OF SOLIDS SOLYVED SOLVED PLUS
TION  OF 1DE AS  DIOXIDE SULFATE RIDE RIDE  SILICA CONSTI-  (TONS NITRATE NITRATE NITRATE
LETTER SAMPLE (0d)  CACO3  (€02)  (S04)  (CL) F) (S102) TUENTS)  PER N) (NO3) h)
(MG/L) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L) AC=FT) (MG/L) (MG/L) {(MG/L)
A 72-07-26 0 77 3.8 1300 42 3.6 s2 2070 - .00 .00 -
A 75-07-02 - 206 152 1200 45 3.6 49 2080 - - - --
A T6~05-27 - 230 -= 1400 a2 "3.5 4s 2290 3.11 - - .03
018~ DIS~
SOLVED SOL=
- AMMONIA VED=
STA-  DATE NITRO=  PHOS-
TI0M™ oF GEN PHORUS
LETTER SAMPLE (N) (P)
(MG/L.) (MG/L)
A 72-07-26 - -
A 75-07-02 .22 -
A Te-05-27 - .00
DI~ 18- pis- DIs-
SOLVED 018~ DIs- DIS~ SOLVED SOLVED - D18~ SOLVED
L DATE ALUMe  SOLVED SOLVED  TOTAL  SOLVED  MAN-  STRUN=  SOLVED  RuBI-
TIo OF INUM BURON LITHIUM IRON IRON GANESE TIum CESIUM DluM
LETIER SAMPLE (AL) (8) (L1 (FE) (FE) (MN) (SR) (c8) (RB)
(U6/L)  (UB/L)  (UG/L)  (UG/L) - (UB/L)  (UG/L)  (We/L)  (UG/L)  (UG/L)
A 72-07-26 - - 280 260 - 20 - - -
A 75-07-02 <t- 260 240 - 160 20 - <100 70
A 76=05=27 - 480 270 - 300 - 3900 - -
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TABLE 24,-~CHEMICAL -ANALYSES OF WATER FROM THE CHICO (EMIGRANT). HOT SPRINGS AREA

. INSTAN-
) DATE SAM~ SAMP-  TANEOUS FLO®
A . - . aF PLED LING vls- RATE
STATION NUMBER  STATION LETTER AND NAME . SAMPLE 8Y ° DEPTH CHARGE  (GPM)

: ’ : (FT) (CF3)
451509110393700 A . LC=3 CHICO FLOWING WELL 07S09£06DDA 76+07-08 usGs 400 - 4.5
451517110393700 B EAST FORK EMIGRANT CR 07S09E06 DAA 76~07-08 usGs - 20 .-
451524110393700 C  CHICO WELL 13 EMIGRANT GULCH 07S09E06ADD - 76+07=23 TET T 2400 - 20
451609110462800 D SIXMILE CREEK . 76~10-28  USGS - 14 -

D SIXMILE CREEK . 77~04=05 USGS -- 8,8 --
451859110815800 E  EMIGRANT CR AT OLD CHICO 76-10-28 UsGs . =- 12 -
E i EMIGRANT CR AT OLD CHICO 77-04=05 Uses - 8.9 -
451951110451000 F ' EMIGRANT CR NEAR MOUTH : 77=04-05 UsGs - 2.2 -—
451955110410800 ¢ CHICO COLD SPRING 06SOBE}2ACB 76=07-09 usGs - - 287
452013110812100 H  CHICO HOT SPRINGS WEST VENT 06S09E01CDC To=10-28 Uses - - 209
452013110412700 I CHICO MOT SPRINGS 06809£01CDC b4w11=24  .MSBN . em - -
I CHICO HOT SPRINGS 06309E01CDC T4=08-25 N - - 132
1  CHICO HOT SPRINGS 06809E01CDC 76=05=27 USGS - - -
1~ CHICO HOT SPRINGS 06809E01CDC 76-07-09 USGS -- -= 112
I CHICO HOT SPRINGS 06S09E01COC 77=00+05 vsEs - - 130
452103110363000 J  MILL CREEK UPSTREAM FROM DIVERSION STA 4 76=40=28 UsGs - 40 -
J  MILL CREEK UPSTREAM FROM DIVERSION STA 4 17-04-05 yS6S -- 36 -
452141110431700 K YELLOWSTONE FISH HATCHERY 76=10-28 USGS - e 860
452205110432900 L. YELLOWSTONE RIVER AT EMIGRANT 76=10-28 USGS - 1690 -
L YELLOWSTONE RIVER AT EMIGRANT . 77=04=05 USGS = 1090 -
452431110415800 M EIGHTMILE CREEK NEAR CHICORY 76-10=28 Uses - 17 -
M EIGHTMILE CREEK NEAR CHICORY 77=04=05 UsSGs - 14 -
452449110384900 N MILL CREEK NEAR MOUTH 77-04=05 UsGs - 8.6 —
452510110382800 O  YELLOWSTONE RIVER NEAR PRAY 76-10-28 USGS = 1600 -
Q- YELLONSTONE RIVER NEAR PRAY 77-04=05 Uses = 1060 -
SPE= D18~
CIFIC NON- DIS- SOLVED - SODIUM
CON= CAR~ SOLVED MAG= DIS~ AD-
STA-  DATE pucT- AIR HYDRO=  HARD=- BONATE CAL= NE~ SOLVED S0RP-
TION OF ANCE PH TEMPER= TEMPER= GEN NESS HARD= CIumM SIuM S0DIUM PERCENY TION
LETTER SAMPLE  (MICRO- ATURE ATURE  SULFIDE (CA,MG)  NESS (ca)y (MG) (NA) SODIUM  RATIOQ
MHOS)  (UNITS) (DEG C) (DEG C)  (MG/L}  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A -07=08 297 7.2 - 9.2 - 130 67 38 8.6 9.5 14 .4
8 ;:-g;-oa 73 7.8 - 8.0 - 21 10 6.4 1.1 1.8 16 .2
€ 76=07~23 556 .- - 10.0 - 270 98 77 18 21 15 .6
D 76-10-28 345 8.1 - 4.0 - 96 [] 20 1 3.8 8 .2
D 77-04-05 227 8.1 - 8.5 - 110 6 22 18 4.4 8 .2
=10=28 227 7.5 -- 3.5 .- 67 6 19 4,7 3.0 9 .2
E ;?-za-gs 169 7.8 - 7.5 - 76 14 21 5.6 3.3 9 «2
F  77-04-05 166 7.6 - 10.5 - 75 13 2T S.q 3.6 9 .2
G 76=07-09 . 200 8.1 - 9.5 - 78 0 25 3.6 6.4 15 .3
H  76=10-28 518 7.3 -- 42,5 - 130 . 0 37 8.0 31 34 1.2
I 4= 1-24 - - -— 45.5 - 117 [\] 43 2.0 - - -
1 gu-%s-zs 379 7.4 - 42,0 .6 120 0 35 8.8 35 37 1.6
} T6=0S=27 507 7-; - :z.g - - - - - -— - -:
76=07=09 490 . - - - - - - - - - - -
I 7?—34-05 438 7.3 - 43,5 - 130 0 36 8.4 34 36 1.3
4 76=10-28 194 8.1 1.5 17.5 - 81 0 21 6.9 4.0 10 o2
J 71-34-05 210 8.2 e 4,0 - 99 1 25 8.9 5.3 10 .2
K: 76-10-26 420 7.6 - 9.0 -- 120 13 34 9.1 8.4 13 .
L 76=10-28 260 8.9 9.0 7.0 - 72 0 19 5.8 19 35. 1.0
L 77-08-0S 302 8.7 17.0 11.0 . 85 0 22 1.2 26 38 1.2
M 76~10=28 71 7.8 - 5.6 - 24 0 6.7 1.8 2.6 17 .2
M 17-50-05 - 68 7.4 - 11,5 -- 23 0 5.9 2.0 2.4 16 .2
N 77-04-05 213 8.5 .- 7.8 - 100 1 26 8.7 5.1 10 .2
0  76-10-28 242 8.7 6.0 6.0 - 71 3 18 6,2. 19 35 1.0
0  77-04-05 308 8.6 12.5 9.0 - 84 2 22 7.1 25 37 1.2




TABLE 24,--CHEMICAL ANALYSES OF WATER FROM THE CHICO (EMIGRANT) HOT SPRINGS AREA--CONTINUED L

D18~ DIS= DIS=
SOLVED  SOLVED DIS~- OIS~ SOLVED 018=- .
SODIUM PO~ ALKA= DIS~ SOLVED  SOLVED 018~ SOLIDS ° SOLVED -
STA=  DATE PLUS TAS= BICAR=- CAR=- LINITY CARBON  SOLVED  CHLO- FLUO- SOLVED (SUM OF  SOLIDS
TION OF POTAS- SIUM BUNATE  BONATE AS OIOXIDE SULFATE RIDE RIDE SILICA CONSTI- (TONS
LETTER SAMPLE SIumM (K) (HCO3) (C03) CACD3 (C02) (304) (cL) (F) (8102) TUENTS) PER
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC=FT)
A T6=07-08 - 2.0 72 0 59 7.3 a8 1.2 «5 33 218 30 *
8 76~=07=08 - «5 13 0 11 -3 14 «5 ol 12 a3 «06 } g
C  76=07=23 - 1.1 208 - 171 - 120 8 .8 30 375 »51 A
D  76=10-28 - 1.6 124 0 102 1.6 12 .8 .l 10 121 .16 H
P T7=04=05 - 2.1 130 0 107 1.5 15 . 1.2 ol 10- 134 .18 s
E  76-10+28 - o7 75 0 62 3.4 16 4 .2 11 93 13 N
E 77-04-05 - «9 75 0 62 1.7 19 b .1 i0 98 13 F )
F- 77=04-05 - .8 75 0 62 2.7 20 5 o1 10 99 -13 :
G 76=07=09 - N 105 0 86 1.2 5.0 1.5 -4 15 110 «15 iﬁi
H  T6=10=-28 L 6.6 172 [ 141 14 42 12 9 3t 255 <35 -
I 64-11=24 a1 -- 170 0 139 - 41 13 .8 - - - .
I 74=08-25 - 6.8 170 <1 139 11 a1 10 -9 34 255 - - é H
1 76-05-27 - - 172 - 141 - s3 i1 9 33 L - g
I 76=07=09 - - - - - - 53 11 . .8 31 - - ‘.;
I 77=-04=0S - 6.9 ~ 170 0 140 14 47 10 1.0 34 263 «36
J  76~10=-28 - 1.3 107 0 88 1.4 8.2 1.4 .2 14 110 +15
J  77=04-0S .- 1.5 120 0 98 1.2 12 2.0 .2 14 129 .18 4
K 76-10-28 - 2.6 134 [ 110 S.4 33 2.2 -2 18 175 28 1 i
L 76=10=28 - 4.2 93 [ ‘76 .2 27 13 .8 23 158 <21
L 77-04-05 - 5.8 98 3 85 3 43 15 1.1 29 201 .27
M T76~-10=28 - 2.6 a3 0 35 1.1 1.1 2.9 .1 29 68 +09
M 77-04-0S - 2.8 32 ] 26 2.0 4.2 .8 ) 36 70 .10
N 77=-04-05 - 1.4 120 1 100 .6 10 1.1 -1 13 126 .17 K
0  T76-10-28 - 4.3 82 0 67 3 3 10 o7 22 152 .21
0 77-04-0S - S.6 100 0 82 -4 42 15 1.1 28 196 .27
13
!
D1s=- DIS=- DIS~- OIS~ 018~
018~ TOTAL SOLVED  SOLVED SOL=- SOLVED  SOLVED
SOLVED DI8= DIS=  NITRITE NITRITE AMMONIA VED- ORTHU. ORTHO
STA=-  DATE SOLIDS  SOLVED  SOLVED PLUS PLUS NITRO- PHOS=  PHOS=- PHOS~
110N OF C(TONS  NITRATE NITRATE NITRATE NITRATE GEN PHORUS  PHORUS  PHATE i
LETTER SAMPLE PER (N) (NO3) (N) (N) (N) (P) (P) (P04) -
- DAY) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
A 76=07=08 - - - - .01 - 00 .- -
B T6~07-08 2.32 - - - «07 - «00 - -
C T6=07-23 - - b - «01 L L .03 <09 - B
0 T6=-10-28 a.70 - - - <09 - .00 - .- :
D 71=04=05 3.18 - - - .09 - om - -
E  T6-10-28 3.09 - = - +08 - 00 - -
E 77-08-05 2.35 == =-- - .08 - - - -
F 77=04-05 «59 - -- - .08 - +00 - - .
G 76=07-09 - - - -- A1 - .01 - - 1 '
H 76=10~28 - - - - 26 - - - - i-;
1 64=11=24 . <00 .00 - - - .- ae -
1 74=08=25 - - - - - <, 10 - - - .
I 76=05=27 - - - - - aw - - -
I 76=07=09 - - - - - - - -m - .
i 77=04-05 - - - - .21 o 00 - - L
J  76~10-28 11.9 - - - .01 - .03 - -
J 77=04=05 12.8 - - .- «05 .- - ae .-
K 76-10-28 - - - - .34 - - - -
L 76=10-28 721 - -~ - e - «00 - - -
L 77=04=05 592 - - -- - - .00 - - |
M 76~10-28 3.19 .- - b .03 .- .14 .- L y
M 77=04-05 2.72 - - - «01 L - - -
N 77=04=0S 2.95 - - - 04 - «00 - -
0 76-10-28 657 - L .03 .- -- «01 - -
1] 77=04=05 561 - - <24 - - .00 .- -e £
i
2
by
£
L]
B

-




STa= DATE
YION  OF
LETTER SAMPLE

76=07-08
76-07~08
76=07=23
76-10-28
77=04=0S5

DVOD>

76=10=28
77=04=05
77=04=05
76=07-09
76=10~28

ToHomMmm

64-11=24
74=08=2S5
77=04=-05
76~10=28
77=04=05

i

76=10-28
76=10=-28
77=04-0S5
76=10=28
77=04=05

LETrrx

C

77=04=05
76=10=28
77-04=05

Sa=

g

" 5TA=  DATE
- TION © OF
LETTER SAMPLE

76=07=08
76=07-08
76=07=23
76=10-28
77-04=05

T76~10=28
77=04-05
77=04-05
76=07-09
76=10~28

TOHNMm D3O >

| a

64-11-24
74=08-25
77=04=0S
76-10-28
77=04=05

76=10=28
77=-04-05
76=-10-28
17-04-05

Il:A*J
EEEM R G-

o

77=04-05
76=10=-28
77=04=05

202

€«

.

T6=10-28 .

DIs-
SOLVED  DIS-
ALUM=  SOLVED
INUM  ARSENIC
(AL) AS)
(Ue/L)  (UG/L)
- 0
- 0
- 17
- 0
90 25
90 12
- 0
- 0
50 10
80 12
s-
_SOLVED - DIs~-
MAN=  SOLVED
GANESE MERCURY
(MN) (HG)
(UG/L)  (UG/L)
70 -
0 .0
10 -—
0 .0
10 -
10 .0
o -
<20 -
10 .0
10 .0
0 -
) -
0 .0
10 .0
0 .0
) -
10 .0
0 .0
10 .0

DIS~
SOLVED
BERYL=-

LIUM

(BE)
(uG/L)

0

D18~
SOLVED
MOLYB~

DENUM

(M)
we/L)

2

3
.2

-n

0
1

N=o

toNnNn

0IS-
SOLVED
BORON

wesL)

coc®NN~ N ECO

wn

510

DIS=
8OLVED
NICKEL

(ND)
(UG/L)

-
-
-

6

6

4

<20
]
7

DIS~
SOLVED
CAD=
MIUM
(CD)
(UG/L)

018-
SOLVED
SELE=

NIUuM

(SE)

e/

018~
SOLVED
LITHIUM

(1)
(UG/L)

DIS=
SOLVED
STRON=

TIUM

(SR}
(ue/L)

330
70
2000
360
350

190
190
180
210
380

360
170
200

240
150
170

40
180

150
160

018~

SOLVED

COBALT
(co)
(UG/L)

DIS~
SOLVED
VANA=

DIUM

(v)
(ue/L)

D18~
SOLVED
COPPER

(cv)
(UG/L)

0

2

1

<10
0
0

DIS=-
SOLVED
ZINC
(ZN)
(uGsL)

0

10

]

1¢
0
0

TiusLE 24,--CHEMICAL ANALYSES OF WATER FROM THE CHIco ‘(EMIGRANT) HOT SPRINGS AREA--CONTINUED

DIs=
SOLVED
IRON
(FE)
(UG/L)

3100
210
1200

160

DIS=-
SOLVED
CESIuM

(CS8)
we/sL)

<100

PB)
(ue/L)

DIsS=
SOLVED
RUBI=

DIUM

(RB)
(Ue/L)

<20




TaBLE 25.--CHEMICAL ANALYSES OF WATER FROM THE HUNTERS HoOT SPRINGS AREA z;l
SPE=-
CIFIC
INSTAN= CON~- - o
DATE BAM«  TANEOUS  FLOW  DUCT=
: . OF PLED DIs- RATE  ANCE
STATION NUMBER STATION LETIER AND NAME SAMPLE 8Y CHARGE (6PM) (MICRO~
. - (CF8) MHOS)
i 454435110131500 A YELLONSTONE RIVER AT SPRINGDALE 76-10-29  USGS 2360 - 287
% A YELLOWSTONE RIVER AT SPRINGDALE 77=04=06 UsGs 1540 L 324
: 453439110131900 8  HUNTERS CREEK NEAR MOUTH 76-10-29 ~ USGS 2.2 - 518
B HUNTERS CREEK NEAR MOUTH 77-04«06 USESs 1.7 - 463
4548526110152600 [ HUNTERS HOT SPRINGS 61=08~15 M3SBH - - -
i € HUNTERS HOT SPRINGS 72-07-25  MBMG -= 1500 337
! c HUNTERS HOY SPRINGS . 73«07=29 K == 1500 -
I € HUNTERS HOT SPRINGS COMPOSITE 74=-08~21 RFS .- 820 -
; €  HUNTERS HOT SPRINGS COMPOSITE 75=07=02 M -= 31320 354
: C  HUNTERS HOT SPRINGS COMPOSITE 76-10-29  USGS - 7110 am
; c HUNTERS HOT SPRINGS COMPOSITE 77=04=06 UsGS - 776 430
; 454535110150500 D . HUNTERS COLD SPRING 74-08~21 RFS - - -
! D  HUNTERS COLD SPRING 77-04-06 usGs - .50 706
! DIS~ pIS~-
: NON~ DIS~  SOLVED SODIUM  SOLVED
i CAR~ SOLVED MAG= DIS~ AD= SODIUM
STA=- OATE AIR HYDORO= HARD= BONATE CAL- NE=~ SOLVED SORP~ PLUS
TION OF PH TEMPER= TEMPER~ GEN NESS HARD~- Clum SIUM SODIUM PERCENT TION POTAS=
i LETTER SAMPLE ATURE  ATURE  SULFIDE (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIO ‘SIUM
! (UNITS) (DEG C) (DEG C) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) -
: A T6=10-29 8.2 5.5 5.5 - 99 5 26 8.1 18 28 .8 -
j A 77=04~06 8.5 - 9.5 - 120 1 31 9.2 21 27 .9 -
B 76-10-29 8.4 17.5 1.5 - 87 0 25 5.8 78 66 3.7 -
§ 6 T77-04~06 8.4 - 16.0 - 68 0 19 4,9 80 72 4,2 -
; [4 61-08~15 L - — L I 10 0 2.0 1.0 - - - 83 -
C 72-07-25 8.5 - - - 12 ) 1.2 2.2 90 9 1 ‘
C . 73-07-29 7.6 .- 60,0 - - - 3.6 - 80 - -
C  74-08-21 - - 57.0 - 2 0 .6 .0 88 99 30
[ 75-07=02 9.1 - 60.0 5.3 - - <1,0 <. 1 8s - .
€ 76-10-29 8.9 . - 53.9 - 3 0 1.0 .2 86 98 21 -
€ 77-04-06 8.6 - 56.5 - 3 0 1.0 .0 85 98 23 -~ 1 i
D 74-08-21 - -- - - 190 0 53 1s 45 33 1.4 -- .iﬁ
D 77-04=06 7.6 - 8.0 - 230 0 61 18 47 3 t.4 -
Dis- 0Is-
SOLVED DIS= DIS~- SOLVED DIS=-
PO=- HY= ALKA= DIS- SOLVED SOLVED V3 £ 3 SOLIDS SOLVED
STA-  DATE TAS-  BICAR-  CAR=  DROX=  LINITY CARBON SOLVED CHLO-  FLUD=-  SOLVED (SUM OF  SOLIDS
TION OF SIUM BONATE BONATE 10E AS DIOXIDE SULFATE RIDE RIDE SILICA CONSTI- (TONS -
LETTER SAMPLE W) (HCO3)  (CO3) (0H) CACO3 (C02) (304) (cL) (F) (S102) TUENTS) PER !
(MG/L) ~ (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC=FT) !
A 76=10-29 3.9 114 0 - 94 1.2 35 8.0 M) 18 174 .24
A 77-04-06 4.6 140 0 - 110 .7 43 11 .8 20 210 .29
8 T6=-10=29 ? . 226 0 - 185 1.4 39 18 - 4.0 45 329 «45 oo
B8 77=04~06 ‘141 180 6 - 160 1.1 36 16 4.9 50 308 ‘all2 :
C  61-08-15 - 98 36 0 140 - 2t 18 1.7 - - -
C  72-07-25 .5 150 10 ) 140 .9 20 15 6.0 68 287 -
C 73-01-z9 Ny - - - - - - 14 - S0 - -
€ 74-08-21 1.0 200 -- - 168 - 19 24 4.6 62 298 -
C  75-07-02 .6 170 15 - 164 .3 11 18 5.6 65 - -
C  76-10=29 .6 125 22 - 139 .3 16 17 5.8 59 213 .37
c T7=04=06 1.4 150 4 - 130 N3 19 14 5.8 63 268 -
v 74-08-21 .4 300 - - 246 - sS 23 W3 9.8 349 -
D 77-04=06 .3 280 ) - 230 10 84 13 .3 10 315 -
1
11;
:
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TABLE 25.--CHEMICAL ANALYSES OF WATER FROM THE HUNTERS HoT SPRINGS AREA--CONTINUED

g

| -

L g

g

S il

ol el ool =

g,

z €

T

.,ﬂ.—m =3
e s

S

018=- DIs~ DIs~-
0IS= . TOTAL SOLVED  SOLVED SoL-
SOLVED D18~ DIS=  NITRITE NITRITE AMMONIA VED=
STA= . DATE SOLIDS - SOLVED  SOLVED PLUS PLUS NITRO= PHOS=
TION . OF (TONS  NITRATE NITRATE NITRATE NITRATE GEN PHORUS
LETTER SAMPLE PER {N) (NO3) (N) (N) (N) (P)
DAY) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (M6/L)
A T6-10-29 1110 - - 00 b - .00
A 77-04-06 873 - L .12 - - «00
8  T76-10~29 1395 - - - .26 - .01
8 77-04-06 1.42 - - .- .18 - 00
C 61=08~15 - .02 .10 - - - -
C 72-07=25 - «00 «00 - - - -
C  73=07=29 - - - - - - -
€ 7a-08-21 .- -- - - - - -
€' 75-07=02 - - - - - .16 -
C  76-10-29 - - - - +01 L +00
c 77=04=06 - - - - .04 - -
0 7q-08-21 - - . - - - -
D 77=04=06 - - - - <48 - -
D18~ DIS~ 018~
SOLVED DIS=- SOLVED DIS~ SOLVED D18~ DIS=~ DIs~ DIS~
STA=  DATE ALUM= SOLVED BERYL=  SOLVED CAD=- SOLVED  SOLVED TOTAL  SOLVED  SOLVED
TION OF INUM ARSENIC LIuM BORON MIUM -~ LITHIUM  COPPER 1RON IRON LEAD
LETTER.SAMPLE (AL) (AS) (BE) 8) (Co) n ({47} (FE) (FE) (PB)
uG/L) (UG/L) (uG/L) we/L) (UG/L) (uG/L) (uG/L) (uG/L) (Ue/L) wesL)
A T6=10-29 30 18 0 250 0 70 0 - 20 1
A T77-04-06 40 18 [ 350 1 100 3 - 30 4
8 76=10-29 L 0 0. 530 q 30 1 - 100 37
B. T77=04=06 o 0 0 590 } 30 1 - 60 7
C 61=08=%5 - - - - P - - - <100 -
C T2-07=25 - - - - - 90 - 0 - -
c 74«08=21 - - - 700 - 40 - - -n -
c 75=07=02 40 - = 670 - 30 - on <20 -
C  76-10=29 - 0 0 720 H 40 21 - 70 49
c 77-04=06 - - - 720 - a0 - - 40 -
0 74=08=21 e - - <100 - <20 - - - -
D 77=04-06 - - - 50 - 20 - - 130 -
D18~ DIS~ 018~ DI8~ DIS~- DIS~
o SOLVED DIS=~ SOLVED 018~ SOLVED  SOLVED  SOLVED DIS= DIg= SOLVED
STA=- DATE MAN= SOLVED  MOLY8= - SOLVED - SELE~ STRON~ YANA= SOLVED  SOLVED  RUBI-
TION OF GANESE MERCURY DENUM - NICKEL NIUM TIUM DIUM ZINC CESJUM DIuM

LETTER SAMPLE (MN) (HG) (M0} (NID) (SE) (SR) V) C(IN) [{2-)] (R8)

. - G/L) (uG/L) (UG/L) (UG/L) (UG/L) (UG/L) (ue/L) (UG/L) (Ue/L) e/L)
A 76=10=-29 0 B 0 2 0 210 4 10 - -
A 77-04-06 20 0 2 1 [ 230 1.0 10 - -
B 76=-10-29 10 0 e 7 0 310 1.2 0 Ll we
8 77=04=06 0 -0 6 6 0 220 b 0 - -
c 61=08~15 - - .- - - -~ - - - -
¢ 12=-07-25 0 - - - - -~ - - - -
C ~ 74=08-21 - - - - . - - - - -
c 75=07=02 <20 an -n - - -~ - -n T <100 <20
€ T6=10=29 10 0 8 7 0 60 Y 10 - o~
C  77=04«06 0 - - - - to - - - .
0 74=-08-21 - - - - - - - - - -
D 717-04=06 0 - - - - 1600 . - - - .-




TABLE 26.--CHEMICAL ANALYSES OF WATER FROM THE RINGLING FLOWING WELL AREA

SPE~
CIFIC
CON=
DATE SAM= pucr~
. OF PLED FLOW ANCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE 8Y - RATE  (MICRO-
' (GPM) MHOS)  (UNITS)
462022110471100 A RINGLING FLOWING WELL 61-08-14 MSBH - - -
A RINGLING FLOWING WELL 76=05=26 UsGs 800 1630 6.8
" DISe DIs= 018~
NON= D18~ SOLVED S0ODIuM SOLVED SOLVED
CAR=- SOLVED MAG= 018= . AD= SODIUM PO~
STA= DATE HARD= BONATE CAL- -NE= SOLVED SORP- PLUS TAS~- BICAR- CAR=
TION OF TEMPER= NESS HARD= CIuM SIUM SODIUM PERCENT TION POTAS~ SIum BONATE BONATE
LETTER SAMPLE ATURE (CA,MG) NESS (CA) (MG) (NA) SODIUM RATIO SIUM (K) (HCO3) (Co3)
(DEG C)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L)  (MG/L)  (MG/L) (MG/L)
A 61=08-14 - 1300 1200 350 93 L34 - - .0 - 160 0
A T6=05-26 48.0 1000 890 300 66 8.8 .2 .1 - 6.5 164 0
018~ D18~
DIS~ oIS~ SOLVED D18~ SOLVED
HY= ALKA= D18~ SOLVED  SOLVED DIs~ SOLIDS  SOLVED Dis= DIS-  NITRITE
STA= DATE DROX= LINITY CARBON SOLVED CHLO=- FLUQ=- SOLVED (SUM OF SOLIDS SOLVED SOLVED PLUS
TION OF IDE AS OIOXIDE SULFATE  RIDE RIDE SILICA CONSTI=  (TONS NITRATE NITRATE NITRATE
LETTER SAMPLE (OH) °~ CACO3 (co2) (804) (cL) (F) (SI02) TUENTS) PER (N) (NO3) (N)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (M6/L) = (MG/L)  (MG/L)  (MG/L)  AC=FT)  (MG/L)  (MG/L)  (MG/L)
A 61-08-14 [ 131 - 990 11 1.8 - - - .23 1.0 e
A - 76=05-26 - 135 a2 860 2.1 2.7 25 1360 1.85 .- .- .02
. D18~
SOL-
. VED=
STA=- DATE PHOS=
TION OF PHORUS
LETTER SAMPLE (2]
(MG/L)
A 61-08-14 .-
A T6=05-26 .00
DIs- D1S~ DIS~
DIS~ SOLVED DIS= SOLVED 018~ D18~ DIS= IS~ SOLVED D18~
STA= ' DATE SOLVED BERYL~- SOLVED CAD=- SOLVED SOLVED SOLVED SOLVED MAN= SOLVED
TiON = OF ARSENIC LIUM BORON MIUM LITHIUM COPPER 1IRON LEAD GANESE MERCURY
LETTER SAMPLE (AS) (BE) (8) (co) 1 (cu) (FE) (P8) (MN) (HG)
(U6/L)  (UG/L)  (UG/L)  (UG/L) (UG/L) (wesL)y  (U6/L) (wesL)  (Ue/L)  (UG/L)
A 61-08=-14 - - .- .. - - <100 - - e
A 76-05-26 1 0 80 [ 60 [ 100 a 0 .0
DIS- DIS= DIS~ IS~
SOLVED DIS= SOLVED SOLVED SOLVED DIS=
STA- DATE MOLYB= SOLVED SELE~ STRON= VANA= SOLVED
TION OF DENUM-  NICKEL NIUM TIUM DIUM ZINC
LETTER SAMPLE (M0) (NI) (SE) (SR) ) (IN)
(U6/7L)  (U6/L)  (UG/L)  (UB/L) (esL) W6/
A 61=08=14 s - - - - -
A T6=05-26 1 4 3 4300 2.1 20
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TABLE 27.--CHEMICAL ANALYSES OF WATER FROM THE LUCAS FLOWING WELL AREA

SPE~
L CIFIC
J CON=
: DATE SAM=. oUCT=-
- OF PLED FLOW  ANCE TEMPER=
STATION NUMBER STATION LETTER AND NAME SAMPLE BY RATE  (MICRO-. ATURE
) (GPM) MHOS) ~ (DEG C)
] 462130110404100 A LUCAS FLOWING WELL 61-09=13  MSBH -- - -
3 A" LUCAS FLOWING WELL 76=05-26  USGS: 99 3300 42,2
=
| '
7 ois- DIS- 13-
| NON- DIS-  SOLVED SODIUM  SOLVED  SOLVED
! CAR=  SOLVED  MAG~ DIS~ AD= SODIUM PO~ ALKA=
! STA=  DATE HARD=  BONATE CAL~ NE-~ SOLVED SORP- PLUS TAS- BICAR=  CAR= . LINITY
TION OF NESS HARD~ CIUM SIUM  SODIUM PERCENT TION  POTAS=  SIUM  BONATE  BONATE AS
LETTER SAMPLE  (CA,MG)  NESS (ca) _(MG) (NA) SODIUM  RATIO SIUM (K) (HCO3)  (CU3) CACU3
(M6/L)  (MG/L)  (MG/L)  (MB/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
1 ! A 61=09-13 2500 2400 704 176 - - - .0 - 116 0 95
‘ié A 76=05=26 2200 2100 660 140 32 3 .3 - 13 115 - 94
* i
| -
i
; 018- IS~ 018~
] DIS- DIS- SOLVED  DIS~ SOLVED  SOL-
1 DIS=  SOLVED = SOLVED DIS-=  SOLIDS SOLVED  DIS- DIS~  NITRITE VED-
ﬁ.; STA=  DATE SOLVED .CHLO-  FLUD=  SOLVED (SUM OF SOLIDS SOLVED SOLVED  PLUS PHOS~
TION . OF SULFATE  RIOE RIDE SILICA CONSTI= (TONS NITRATE NITRATE NITRATE  PHORUS
LETTER SAMPLE (304) (L) (F) (SI02) TUENTS) PER ) (ND3) ) P)
: (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC=FT)  (MG/L)}  (MG/L)  (MG/L)  (MG/L)
f " A 61=09=13 2200 16 1.5 -- -- - .05 .20 - .
A 76-05-26 2200 6.0 2.8 25 3150 4.28 - - .00 .00
‘!:G
| :
i
= IS~
! : DIs- _DI18= DIS-  SOLVED
STA=  DATE SOLVED - 8OLVED SOLVED  STRON-
YI04  OF BORON  LITHIUM IRON TIUM
LETTER SAMPLE (8) (wr) (FE) (SR)
. (UG/L)  (UG/LY ~ (US/L)  (UG/L)
1 A 61-09=13 - - 2000 -
A T6=05-26 180 100 1600 12000
S-i
;
x.j
ia
.
i
. -
i
i
5B

T




Table 28.--Composition of gases escaping from thermal springs and wells

[Composition is in percent by volume.]

£
- (] -
& 2 R > 3
—~ = o] ] o] [o]
23 £ 8 & &
Thermal- , o g ) ?o 2 ':A o E;
spring , Date 3 & a S 5T ] "
area of Ez%' & by 'g e E &
(fig.1l) Latitude Longitude Name sample’ o & = é’ 3 b &
4 46 02 37 112 48 38 Gregson Hot Springs 8/19/74 2.9 - 96 0.6 0.6 - -
6 45 22 04 113 24 11 Jackson Hot Springs 8/16/76 2.9 - 82 <.1 16 - -
7 45 27 28 113 06 31 Elkhorn Hot Springs 8/20/74 2.4 - 98  <.1 . - -
9. 45 10 17 112 09 07 Puller warm spring 5/14/76 5.6 - 91.8 .1 2,6 - 100.1
@ 45 10 18 112 09 07 Puller Hot Springs 5/14/76 7.7 - 89.5 .1 2.5 - 100.0
| 7.9 - 89.6 .1 2.5 - 100.1
10 45 41 07 112 17 42 Silver Star Hot 8/18/74 2.7 - 96 <.1 1.2 - -
~ Springs o
11 - 45 47 30 112 07 35 Renova Hot Springs 8/13/76 3.1 1.3 93.4 1.7 .5 - 100.0
2,92 1.3 93.2 .5 1.7 - 99.6
15 44 59 02 111 36 47 Wolf Creek Hot 5/13/76 5.1 - 93.8 .4 3. - 99.6
_ Springs : 6.4 - 93.2 o4 .2 - 100.2
6.4 - 93.1 .4 .2 - 100.1
17 453 30 111 41 00 Nofris Hot Springs 8/21/74 2.9 - 95 .2 2.8 - -
19 46 26 47 111 58 58 Alhambra Hot 4/29/76 5.7 - 8.2 .0 8.1 - 100.0
' ‘ Springs (south) 6.0 - 85.2 .0 9.6 - 100.8
46 26 53 111 58 51 Walls hot spring  8/29/76 2.3 - 89.2 <.1 8.9 - 100.5"
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Table 28 --Composition of gases escaping from thermal springs and wells--continued
[Composition is in percent by volume ]
/7]
=]
B : ] -
. ~ ~ e ] ~ [}
AT 2 7 i 2 3
o< ~ e O Q o~ el
' € 3 o T 3i_ g 4
Thernal- e S 0§ 2 G o9 3
spring e §& ¢ & &g £ &
avea . SR of BT P 5 5 5 £ 0§
(fig.l) Latitude Longitude Name ’ sample! & < = = O fa &4
19 46 27 01 111 58 50 Alhambra hot well 4/29/76 4,2 - 89.9 .0‘ 6.5 - 100.6
: {north) 4.4 - 92.6 .0 3.2 - 100.2
6/29/76 4.1 - 87.9 <1 9.2 - 100.37
12/02/76 1.9 - 89.4 <.1 7.7 <.1 99.27
20 46 35 44 112 06 42 Broadwater Hot . 8/16/76 1.12 1.4 96.4 <.1 1.9 - 100.9°
_ Springs at manhole
46 35 44 112 06 42 Broadwater well 3 12/16/76 1.8 - 94,7 .1 .9 <.1 97.67
25 45 45 26 110 15 26 Hunters Hot Springs 7/02/75 1.3 - 36 64 <.1 - -
' 1.1 - 38 62 <.1 - -

!Analyses of samples collected prior to 1976 are from Mariner, Presser, and Evans (1976).

2Oxygen alone.




Table 29.--Isotopic composition of selected thermal and cool waters
[Hydrogen and oxygen isotope ratios are reported relative to
Standard Mean Ocean Water (SMOW).]

" Thermal- : ’ : Isotopic composition,
spring Location v Date in parts per thousand
-area of . 18
(fig. 1) Latitude Longitude Name sample! éD 0

1 45 50 57 114 02 06 Medicine Hot Springs ‘ 8/16/74  -165.0 -19.62
- - Unnamed Creek near Medicine Hot Springs 8/16/74 -141.8 -18.56
2 46 05 49 114 00 15 Sleeping Child Hot Springs 8/15/74 -150.4 -19.46
8/15/74 -149.9 -19.30
- - Unnamed Creek near Sleeping Child. 8/15/74 -138.4 -18.05
Hot Springs
3 46 45 08 114 31 58 Lolo Hot Springs - 8/17/74 -139.8 -16.08
. - - Unnamed Creek near Lolo Hot Springs 8/17/74 -130.9 -17.54
(=) ’ .
4 46 02 37 112 48 38 Gregson Hot Springs 8/19/74 -149.1 -18.60
5 46 10 40 112 47 40  Warm Springs , 8/19/74 -152.3 ~19.97
6 45.22 04 113 24 11 Jackson Hot Springs 8/16/74 -153.5 =20.44
, _ 7/23/76 -153.6 -19.45
~-- - Unnamed Creek near Jackson Hot Springs - 8/16/74 -142.5 -18.32
7 45 27 28 113 06 31 Elkhorn Hot Springs ' 8/20/74 -155.1 -20.25 -
—— - S. Fk. Hot Spring Creek near Elkhorn 8/20/74 -144.2 -19.03
Hot Springs
8 452743 122 28 28 New Biltmore Hot Springs .8/17/74 -149.0 -19.30
- R Big Hole River near New Biltmore 8/17/74 -140.9 -18.17

Hot Springs

— — = ¢ r— — o e e
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Table 29.-—Isotopic composition of selected thermal and cool waters—¥continued
[Hydrogen and oxygen isotope ratios are reported relative to
' Standard Mean Ocean Water (SMOW).)] ’

Thermal- . . . ' ' _ Isotopic composition,
spring : Location: ‘ P ‘ _ ~ Date in parts per thousand
area o . » of 18
(fig. 1) Latitude Longitude ‘ Name sample! 8§D 8§70

10 45 40 15 112 18 15 Silver Star cold spring 1 5/14/76 ~142.2 ~17.90
45‘42 13 112 20 02 = Silver Star cold spring 2 ~ . 9/09/76 ~ -150.0 ~19.15

45 42 43 112 21 02  Silver Star cold spring 3 | 9/09/76 -147.5 -18.90

45 41 07 112'17 42 Silver Star Hot Springs 8/18/74 =145.4 ~18.48

12 45 53 47 112 14 34 Pipestone Hot Springs at pipe 8/18/74 -144.3 -18.28
13 46 10.54 112 06 10 Boulder cold spring 3/26/76 -144.6 -18.10
46 11 53 112 05 37  Boulder Hot Sprimgs 8/22/74 -146.00 - -18.91

: 8/22/74 -146,5 -19.03

3/31/76 -148.0 ~18.60

14 45 35~21 111 53 55 Potosi Hot Springs, vent X 8/21/74 -149.0 -19.81

’ 5/12/76 -150.0 -19.60

45 35 21 111 53 56 Potosi Hot Springs, vent-17 5/12/76 -148.0 -19.50

45 35 21 111 53 58- Potosi Hot Springs, vent-18 5/12/76 -145.0 -18.75

45 35‘22 111 53 56 Potosi Hot Springs, vent-15 5/12/76 -144.5 -18.65

15 44 59 02' 111 36 47 Wolf Creek Hot Springs 5/13/76 -153.1 -20.35
4459 08 111 36 46 Wolf Creek warm spring 1 5/13/76 ~140.7 -18.95

17 453430 111 41 00  Norris Hot Springs o 8/21/74 ~148.4 ~19.11

” 3/29/76 ~149.2 -18.75

- — Unnamed Spring near Norris Hot Springs 8/21/74 ~-150.4 -19.42




Table 29.--Isotopic composition of selected thermal and cool waters--continued
[Hydrogen and oxygen isotope ratios are reported relative to
Standard Mean Ocean Water (SMOW) ]

Thermal- . . - - ‘ Isotopic composition,
spring Locat ion 4 _ o Date , in parts per thousand
area o of - 18.
(fig. 1) Latitude Longitude . © Name , sample! éD 7o
19 - 46 26 47 ‘111 58 58 Alhambra Hot Springs (south) 4/08/76 -149.0 . ~18.35
46 26 51 111 58 48 Warm Springs Creek upstream from 4/30/76 ‘ -142.3 -18.55
’ Alhambra v :
46 27 01 111 58 50 Alhambra hot well (north) 4/29/76 =147.3 -19.95
46 26 47 111 58 58  Alhambra north spring ' 8/23/74 ~146.5 -19.23
20 46 35 44 112 06 33 Broadwater Hot Springs at outlet 8/24/74 -147.6 -18.56
: ' ‘ 3/25/76 ~-148.9 -18.20
' 46 35 44 112 06 42 Broadwater hot pit 2 9/08/76 -149.0 -18.35
W ) ’
® 46 35 44 112 06 42 Broadwater well 3 10/06/76 -149.8 -18.75
22 4632 21 110 53 45  White Sulphur Springs 8/17/74 -148.6 -18.91 -
23 45 05 35 110 46 25 La Duke Hot Springs 7/02/75 ~145.8 ~-19.74
24 4515 09 110 39 37  Chico Hot Springs 8/25/74 ~150.2 ~17.70
25 45 45 26 110 15 26  Hunters Hot Springs : 7/02/75 -138.9 -18.52

i-lAnal-yses of samples collected prior to 1976 are from Mariner, Presser, and Evans (1976).
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Table 30.--Gross alpha and gross beta activity of

'selected thermal waters

[Analyses by Montana Department of Health and Environmental

59

Sciences. Analyses are in picocuries per liter.]

Thermal- :

spring Location Date
- area ‘ of Gross  Gross
(fig.1) Latitude Longitude Name sample alpha beta
1 45 50 47 114 02 06 Medicine Hot Springs 7/23/76 3 10
2 46 0549 114 00 15 Sleeping Child Hot Springs 7/23/76 1 9
4 46 02 37 112 48 38 Gregson Hot Springs 9/10/76 2 2
5 46 10 40 112 47 40 Warm Springs (State Hos-  9/10/76 27 40

' pital) :
32 37
6 45 22 04 113 24 11 Jackson Hot Springs 7/23/76 16 28
7 45 27 28 _113 06 31 Elkhorn Hot Springs 7/22/76 8 0
8 45 27 43 11228 28 New Biltmore Hot Springs 12/16/76 49 43
10 45 4107 112 17 42 Silver Star Hot Springs 7/15/76 1 4
o : at Grate

11 45 47 30 112 07 35 Renova Hot Springs 8/13/76 8 10
12 45 53 47 112 14 34 Pipestone Hot Springs 8/13/76 2 2
L at pipe 12/16/76 3 8
13- 46 11 53 112 05 37 Boulder Hot Springs ‘ 7/15/76 0 0
14 453521 111 53 55 Potosi Hot Springs, vent—x 1/15/77 2 '8
15 44 59 02 111 36 47 Wolf Creek Hot Springs 8/13/76 . 2 2
16 4522 02 111 44 51 Ennis Hot Springs 1/15/77 4 13
17 45 34 30 111 41 60 Norris Hot Springs 7/09/76 0 10
18 45 39 38 111 11 10 Bozeman Hot Springs 7/09/76 1 4
' 0 3




Table 30.--Gross alpha and gross beta activity of
selected thermal waters--continued

[Analyses by Montana Department of Health and Environmental
Sciences. Analyses are in picocuries per liter.]

T

Thermal~
spring Location Date - 4
area _ of Gross - Gross L;
(fig.1l) TLatitude Longitude Name sample alpha beta
19 46 26 47 111 58 58 Alhambra Hot Springs (south) 6/15/76 153 131 i
: 6/29/76 214 100 -
12/02/76 293 150
46 26 52 111 59 14 Hillbrook flqwing well 7/10/76 77 59 {;
7/23/76 113 60
10/19/76 121 53 -
12/02/76 113 77 L
46 26 53 111 58 51 Walls hot spring 6/29/76 97 48
10/19/76 - 70 54 [;
46 26 59 111 58 50 Alhambra Hot Springs (north) 6/15/76 68 58
6/29/76 94 48 L
10/19/76 81 43 lﬁ
46 27 01 111 58 50 Alhambra north hot well 6/29/76 112 56 .
12/02/76 110 70 L
20 46 35 44 112 06 33 Broadwater Hot Springs 7/15/76 0 5
at outlet ,L:
46 35 44 112 06 42 Broadwater well 3 10/06/76 12 13
12/06/76 4 8 .
46 36 00 112 06 20 Gannon well 1 10/08/76 2 5 l;
23 45 05 35 110 46 25 La Duke Hot Springs 1/24/77 57 48 {;
24 45 20 13 110 41 27 Chico Hot Springs - 7/09/76 ,70 6
25 45 45 26 110 15 26 Hunters Hot Springs 10/29/76 8 - '3 L
' (composite) ‘
26 46 20 22 110 47 11 Ringling flowing well 1/11/77 114 14 L;
60 (-
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Table 31.--Subsurface temperatures in selected water wells near hot-spring areas
[Abbreviations: ft, feet; m, meters; MP, measuring point;
LSD, land-surface datum. To convert feet to meters,
multiply feet by 0.3048.]

Silver Star (Barkells) Hot Springs area

Bayer Ranch well 1. Lat 45934'34" N., long 112°15'45" W. Reported well depth,

unknown. Water level, 156.5 ft (47.70 m) below MP. MP is top of casing at LSD.
Date of measurements, Sept. 9, 1976. -

Measured depth Tempera- Measured depth Tempera~ Measured depth Tempera~

below LSD ture below LSD  ture below LSD ture
(feet) (meters) (°c) (feet) (meters) (°C)  (feet) (meters) (°c)

-0 0 - 300 91.4 9.9 550 167.6 10.5

50 15.2 7.9 350 106.7 9.9 600 182.9 11.1
100 30.5 9.0 400 121.9 . 10.1 650 198.1 11.4
150 45.7 9.0 440 134.1 -10.2 700 213.4 12.9
200 61.0 9.6 450 137.2 10.2 750 228.6 13.3
250 76.2 9.9 500 152.4 10.4

Bayer Ranch well 2. Lat 45934'34" N., long 112°15'49" W. Reported well depth,
unknown. Water level, 129.7 ft (39.53 m) below MP. MP is top of casing 2.0 ft
(0.6 m) above LSD. Date of measurements, Dec. 15, 1976.

Measured depth Tempera- Measured depth ‘Tempera—- Measured depth  Tempera-

~ below LSD ture below LSD ture below LSD ture

(feet) (meters) (°c) . (feet) (meters) (°c) (feet) (meters) (°c)

0 0 . 1. 150 45.7 9.5 300 91.4 10.3

50 15 4.8 200 61.0 9.7 ' 350 106.7 10.5
100 30.5 7.3 250 76.2 10.0

‘Bozeman (Ferris, Matthews) Hot Springs area

Bozeman hot spring well. Lat 45°39’37“'N.; long 111°11'10" W. Reported well
depth, 457 ft (139 m) below LSD. " Water level, 35.0 ft (10.67 m) above MP. MP
is top of casing 1.0 ft (0.30 m) above LSD. Date of measurements, Nov. 13, 1976.

Measured depth Tempera- Measured depth ~ Tempera- Measured depth Tempera-
~ below LSD ture  below LSD - ‘ture below LSD ture
. (feet) (meters) (°C) (feet) (meters) (°c) (feet) (meters)  (°C)
+35 +10.7 13.7 150 45.7 55.8 - 325 o 99.1  53.3
- +10 . +43.0 21.5 - - 175 53.3 54.2 350 - 106.7 53.7
-0 0 : 48.7 200 - 61.0 - 53.2 . 375 ..7114.3  54.1
25 7.6 58.5 225 68.6 53.0 - 400 121.9 54.5
50 15.2 59.3 . 250 76.2 52.8 : 425 129.5 55.4
75 22.9 59.4 275 83.8 52.9 450 137.2 55.7
100 30.5 59.4 300 91.4 53.0 455 138.7 55.8

125 38.1 ..59.5

61




Table 31.--Subsurface temperatures in selected water wells
near hot~spring areas--continued

Bozeman (Ferris, Matthews) Hot Springs area--continued

Bozeman hot spring well. Lat 45°39'37" N., long 111°11'10" W. Reported well depth,
457 ft (139 m) below LSD. Water level, flowing at MP, MP is top of casing 1.0 ft
(0.30 m) above LSD. Date of measurements, Nov. 14, 1976.

Measured depth Tempera-~ Measured depth Tempera- Measured depth Tempera- {ﬁ
below LSD ture below LSD ture below LSD ture *
(feet) (meters) (°c) (feet) (meters) (°c) (feet) (meters) (°C) 1;

0 0 58.5 120 36.6 57.1 250 76.2 53.9
20 6.1 59.3 ‘130 39.6 54.3 300 91.4 54.1
50 15.2 59.4 140 42.7 54.2 350 106.7 54.2

100 30.5 . 58.9 150 45.7 54.2 400 121.9 54.8
110 33.5 58.2 200 61.0 53.8 450 137.2 55.6

Alhambra Hot Springs area

' Buness well. Lat 46°26'09" N., long 111°57'31" W, Reported well depth, 212 ft
(64.6 m) below LSD. Water level, 19.3 ft (5.88 m) below MP. MP is top of casing
1.3 ft (0.40 m) above LSD. Date of measurements, Aug. 16, 1977.

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture
(feet) (meters) (°C) (feet) (meters) (°C) (feet) (meters) (°C) L;
0 0 - 70 21.3 8.9 151 46.0 10.3 )
1 .30 22.4 82 25.0 9.0 ° 162 49.4 10.5
10 3.0 14.3 20 27.4 9.2 182 55.5 10.8 ‘[:
21 6.4 7.5 101 30.1 9.4 191 58.2 -10.9 i
30 9.1 7.6 121 36.9 9.7 202 61.6 11.0
41 12.5 8.0 130 39.6 9.9 211 64.3 11.0 2
50 15.2 8.4 139 42.4 10.1 212 64.6 11.0 lJ
59 18.0 8.6

Hillbfook cold well.

.99 ft (30.2 m) below LSD.
casing 2.3 ft (0.70 m) above LSD. Date of measurements, Aug. 3, 1976.

Lat 46°26'48" N., long 111°58'41" W,
Water level, 5.9 ft (1.80 m) below MP. MP is . top of

Reported well depth,

Measured depth Tempera-. Measured depth  Tempera-— Measured depth Teﬁpera- tﬂ
~ below LSD ture ‘below LSD ture below LSD ture 7
(feet) (meters) (°c) (feet) (meters) (°c) (feet) (meters) (°c) [;

10 3.0 16.1 40 12.2 18.1 70  21.3 18.5
20 6.1  15.6 50  15.2  18.2 80 244  18.6 |
30 9.1 17.8 60 18.3 18.5 &;
I
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Tablé'31;—-Subsurfa¢e'ﬁempérathreb'in selected water wells
_ near hot-spring areas-~continued

| Alhambra Hot Springs area--continued

Hillbrook .flowing well. Lat 46026'52" N., long 111§5§'14" W. Reported well depth,
325 ft (99.1 m) below LSD. Water level, 52.0 ft (15.85 m) above MP. MP is top of

casing 1.5 ft (0.46 m) above LSD. Date of measurements, July 13, 1976.

Measured depth Tempera- Measured dépthf .:Tempera- Measured depth

‘ ‘ Tempera-—
~ below LSD ture - below LSD . ture below LSD ture
(feet) (meters) (°c) (feet) (meters) (°c) (feet) (meters) (°C)

- - A - 141 43.0 31.3 262 79.9 32.7
30 9.1 29.7 161 49.1 31.5 279 85.0 32.7
50 15.2 29.9 182 55.5 32.2 302 92.0 32.8
80 24.4 30.2 200 61.0 32.4 321 97.8 32.5
100 30.5 31.1 220 67.1 32.4 325 99.1 32.6
121 36.9 - 31.3 240 73.2 32.4

Alhambra north flowing well. Lat 46°27'01" N., long 111°58'50" W. Reported well
depth, 100 ft (30.5 m) below LSD. Water level, flowing at MP. MP is top of casing

5.0 ft (1.52 m) above LSD. Date of measurements, June 30, 1976.

Measured depth Tempera- Measured depth Tempera— Measured depth

7 Tempera-
below LSD ture below LSD ture below LSD ture
(feet) (meters) (°c) (feet) (meters) -  (°C) (feet) (meters) (°C)
9 2.7 54.3 53 16.2 53.8 82 25.0 54.6
18 5.5 54,1 - 59 18.0 53.6 82 25.0 54.8
30 9.1 54.0 65 19.8 ... 53.6 88 26.8 54.5
40 12.2 53.9 71 21.6 53.5 94 28.6 54.6
.50 15.2 54.6

53.9 77 23.5- 52.8 100 30.5

Habb well. Lat 46°27'52" N., long 111 ©59149" W. - Reported well depth, 255 ft (77.7 m)
below LSD. Water level, 25.0 ft (7.62 m) below MP. MP is top of casing 1. 2 ft

(0.37 m) above LSD. Date of measurements, Aug. 16, 1977.

Measured'depth Tempera- Measured depth -  Tempera- Measured depth Tempera-
below LSD . ture below LSD ture ’ below LSD ture
 (feet) (meters) (°C) (feet) (meters) (°0) _(feet) (meters) (°C)
0o - 0 - 90 27.3 10.8 . . - 182  55.5 12.3
2 .61 26.1 101 30.8 “11.0 191 58.2° 12.4
11 3.4 26.9 110 33.5 11.3 202 '61.6 12.6
20 6.1 19.4 121 36.9 11.4 - 211 64.3 ‘12,7
31 9.4 9.6 130 39.6 11.6 222 67.7 12.8
40 12.2 9.6 142 43.3 11.8 231 70.4 12.9
49 14.9 9.8 151 46.0 11.9 240 73.2 . 13.0
60 18.3 10.2 162 49.4 12.0 - 251 76.5 13.1
72 22.0 10.5 170 51.8 12.2 255 77.7 13.1
81 24.7 10.6
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Table 31.--Subsurface temperatures in selected water wells
near hot-spring areas--continued

Alhambra Hot Springs area--continued

Ostry well. Lat 46°28'06" N., long 111°59'47" W. Reported well depth, 212 ft
(64.6 m) below LSD. Water level, 16.0 ft (4.88 m) below MP. MP is top of casing
0.95 ft (0.29 m) above LSD. Date of measurements, Aug. 15, 1977. :

Measured depth Tempera- Measured depth Tempera~  Measured depth  Tempera-
below LSD ture below LSD ture below LSD ture
(feet) (meters) - (OC) (feet) (meters) (°C) (feet) (meters) (OC)
0 0 25.7 80 24,4 10.7 152 46.3 12.1
10 3.0 22.9 90 27.4 11.0 160 48.8 12.2
20 6.1 8.5 102 31.1 11.2 171 52.1 12.5
32 9.8 9.0 110 33.5 11.5 180 54.9 12.5
40 12.2 9.3 120 36.6 11.7 192 58.5 12.6
51 15.5 10.0 132 40.2 11.8 200 61.0 12.6
62 18.9 10.2 140 42.7 11.8 212 64.6 12.6
70 21.3 10.2

Broadwater (Helena) Hot Springs area

Colorado Gulch (Yahvah) well. Lat 46°33'18" N., long 112°10'26" W. Reported well
depth, 210 ft (64.0 m) below LSD. Water level, 41.0 ft (12.50 m) below MP. MP is
top of casing 0.8 ft (0.24 m) above LSD. Date of measurements, Aug. 6, 1977.

r— r— — e

Measured depth Tempera~- Measured depth  Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD - ture
(feet) (meters)  (°C) (feet) (meters)  (°C) (feet) (meters) (%)
0 0 21.8 80 24.4 9.7 151 46.0 10.8
11 3.4 19.0 90 27.4 9.8 160 48.8 10.9
20 6.1 17.3 100 30.5 10.0 171 92.1 11.0
30 9.1 15.6 111 33.8 10.1 180 . 54.9. 11.0
41 12.5 8.8 120 36.6 10.4 192 58.5 11.1
50 15.2 8.9 131 39.9 10.5 200 61.0 11.1
62 18.9 9.2 140 42,7 10.6 209 63.7 - -11.1
70 21.3° 9.4 : ,
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Table 31.--Subsurface temperatures in selected water wells
near hot-spring areas--continued

Broadwater (Helena) Hot Springs area--continued

Dundas well. Lat 46°35'44" N., long 112°05'47" W. Reported well depth, 25 ft (77.1 m)
below LSD. Water level, 42.6 ft (12.98 m) below MP. MP is top of casing 0.91 ft
(0.28 m) above LSD. Date of measurements, Aug. 1, 1977.

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-

below LSD ture below LSD ture below LSD ture
(feet) (meters) °c) (feet) (meters) (°C) (feet) (meters) (°C)
0 0 - 90 27.4 11.5 182 55.5 12.5
10 3.0 15.0 102 31.1 11.4 190 57.9 12.6
20 .6.1 13.1 . 110 33.5 11.6 200 61.0 = 12.6
32 9.8 12.2 122 37.2 11.8 210 64.0 12.6
40 12.2 11.7 130 39.6 12.1 220 67.1 12.6
50 15.2 10.5 142 43.3 12.4 230 70.1 12.9
61 18.6 10.8 150 45.7 12.4 240 73.2 12.9
70 21.3 10.9 159 48.5 12.5. 250 76.2 13.3
81 24.7 11.3 171 ~52.1 12.5 253 77.1 13.4

Broadwater well. 3. Lat 46°35'44" N., long 112°06'42" W. Reported well depth, 213 ft
(64.9 m) below LSD. Water level, 1.0 ft (0.30 m) above MP. MP is top of casing
1.0 ft (0.30 m) above LSD. Date of measurements, Oct. 6, 1976.

Measured depth Tempera- Measured depth Tempera- Measured depth Tempefa—

below LSD ture below LSD ture - - - below LSD . ture
(feet) (meters) (°C) (feet) (meters) ,(OC) (feet) (meters) (OC)
0 0 64.7 70 21.3 66.7 140 42.7 67.2

10 3.0 66.7 ‘80 24.4 66.7 149 45.4 67.2
20 6.1 66.7 90 27.4 67.2 161 49.1 67.2
30 9.1 66.7 101 30.8 - 67.2 169 - 51.5 67.2
40 12.2 66.7 110 - 33.5 67.2 180 54.9 67.2
49 14.9 66.7 120 - 36.6 67.2 190 57.9 67.2
60 18.3 66.7 131 39.9 67.2 200 61.0 67.2
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Table 31.--Subsurface temperathres in selected water wells
near hot-spring areas--continued

Broadwater (Helena) Hot Springs area--continued

Broadwater well 3. Lat 46°35'44" N., long 112°06'42" W. Reported well depth, 213 ft
(64.9 m) below LSD. Water level, flowing at MP. MP is top of casing 1.0 ft (0.30 m)
above LSD. :

Measured depth . Teﬁpera— Measured depth Tempera- Measured depth Tempera-
below LSD tgre below LSD tgre .below LSD ‘ tgre
(feet) (meters) o (feet) (meters)  (°C) (feet) (meters) - o

. Date of measurements, Oct. 6, 1976

10 3.0 67.2 90 27.4 - 67,2 160 - 48.8 . 6742
20 6.1 67.2 110 33.5 67.2 171 52.1 67,2
30 9.1 67.2 130 39.6 67.2 180 54.9 67.8
50 = 15.2 67.2 139 42.4 67.2 : 190 57.9 67.8
71 21.6 67.2 150 45,7 67.2
Date of meésurements, June 22, 1977
0 0 67.1 60 18.3 67.5 ' 121 36.9 67.8
11 3.4 66.7 70 21.3 67.5 130 39.6 67.5
20 6.1 66.7 80 24.4 67.5 141 43.0 67.6
30 9.1 66.8 90 27.4 67.6 150 45.7 67.6
40 12.2 67.0 101 30.8 67.6 160 48.8 67.7
50 15.2 67.5 110 33.5 67.7 165 50.3 67.6
~ Date of measurements, June 28, 1977
0 0 63.0 60 18.3 67.7 129 39.3 67.9
10 3.0 66.8 70 21.3 .67.7 140 42.7 67.8
20 6.1 67.8 81 24.7 67.7 151 46.0 67.8
31 9.4 67.9 90 27.4 67.7 162 49.4 67.9
40 + 12.2 67.7 101 30.8 67.8 171 52.1 67.9
51 15.5 67.7 120 36.6 68.0 ,
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Table 31.~-Subsurface temperatures in selected water wells
near hot-spring areas--continued

r-

Broadwater (Helena) Hot Springs area--continued

§ Broadwater well 4. Lat 46°35'44" N., long 112006'43" W. Reported well depth;v240 ft
5 -(73.2 m) below LSD. Water level, 3.1 ft (0.94 m) below MP. MP is top of casing
0.5 ft (0.15 m) above LSD. Date of measurements, Sept. 29, 1976.

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ' ture below LSD ture below LSD . ture
(feet) (meters) (°C) (feet) (meters) (°C) (feet) (meters) (OC)
LJ 0 0 26.7 90 27.4 45,2 170 51.8 52.9
11 3.4 -31.0 ' 101 30.8 45,7 180 54.9 53.5
20 6.1 31.7 110 33.5 46.8 190 57.9 54.1
L: 29 8.8 33.1 121 36.9 49.5 200 61.0 54.8
: 41 12.5 35.2 130 39.6 50.1 210 64.0 - 55.4
| 52 15.8 36.6 141 43.0 50.8 220 67.1 55.9
! 61 18.6 38.8 150 45.7 51.6 230 70.1 56.6
Lg 70 21.3 40.8 - 160 48.8 52.5 233 71.0 56.9
~80 25,4 44,4 ‘

r—

Broadwater well 4. Lat 46°35'44" N., long 112°06'43" W. Reported well depth, 240 ft
(73.2 m) below LSD. Water level, 4.05 ft (1.23 m) below MP. MP is top of casing
0.5 ft (0.15 m) above LSD. Date of measurements, June 22, 1977.

Ifi

' Measured depth Tempera- Measured depth . Tempera- ~ Measured depth Tempera-
Lj; below LSD - ture below LSD tyre below LSD ture
(feet) - (meters) - (°C) ~(feet) - (meters)  (°C) (feet) (meters)  (°C)
23;. 0 0 - 78 23.8 38.6 171 52.1 49.3
5 1.5 19.1 90 27.4 44.7 180 54.9 50.4
10 3.0 19.2 101 30.8 45.0 191 - 58.2 51.5
) - 20 6.1 21,0 110 33.5 45.4 200 61.0 52.4
‘ 31 9.4 24.6 121 36.9 45.6 210~ 64.0 53.2
40 12.2  28.1 130 39.6 45,8 222 67.7 53.6
- 51 15.5 30.6 140 42.7 46.2 230 70.1 53.9
kj 60 18.3 33.2 150 45.7 47.2 260  73.2 54.1
71 21.6 37.8 160 48.8 48.0
Lj , :
i }
-
U
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Table 31.--Subsurface temperatures in selected water wells
near hot-spring areas--~continued

Broadwater (Helena) Hot Springs area--continued

Broadwater well 4. Lat 46°35'44" N., long 112°06'43" W. Reported well depth, 240 ft

- (73.2 m) below LSD.

0.5 ft (0.15 m) above LSD. Date of measurements, June 28, 1977.

Water level, 3.63 ft (1.11 m) below MP. MP is top of casing

Measured depth Tempera- Measured depth Tempera- Measured depth  Tempera-
below LSD ture below LSD . ture below LSD ture
(feet) (meters) (OC) (feet) (meters) (°C) (feet) (meters) (°C)
0 0 - 80 24.4 44.0 161 49.1 49.4
10 3.0 20.8 90 27.4 45.8 170 51.8 50.4
20 6.1 22.7 101 30.8 46.3 181 55.2 51.6
31 9.4 26.1 110 33.5 46.6 190 57.9 52.5
42 12.8 28.8 121 36.9 46.8 202 61.6 53.6
51 15.5 32.5 130 39.6 47.0 211 64.3 53.9
60 18.3 34.9 141 43.0 47.6 220 67.1 54.1
71 21.6 39.4 150 45.7 48.2 225 68.6 54.1

Gloege well. Lat 46°35'45" N., long 112°06'15" W. Reported well depth, 275 ft

(83.8 m) below LSD.

Water level, 28.3 ft (8.63 m) below MP. MP is top of casing

1.0 ft (0.30 m) above LSD. Date of measurements, Jan. 29, 1976.

Measured depth Tempera~ Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture
(feet) (meters)  (°C) (feet) (meters)  (°C) (feet) (meters) (°C)
0 0 - 90 27.4 12.6 230 70.1 19.8
32 9.8 10.2 110 33.5 14.0 240  73.2 20.0
40 12.9 10.2 130 39.6 15.0 242  73.8° 20.3
50 15.2 10.5 150 45.7 15.8 250 76.2 20.5
60 18.3 11.2 170 51.8 16.9 260 79.2 20.9
70 21.3 11.5 190 57.9 18.0 270 82.3 21.3
- 80 24.4 -~ 210 64.0 18.8 275 83.8 21.5

Broadwater well 1. Lat 46°35'45" N., long'112°06'42" W. Reported well depth, 200 ft

(61.0 m) below LSD. Water level, 6.6 ft (2.01 m) below MP. MP is top of casing
Date of measurements, Sept. 15, 1976. ,

0.5 ft (0.15 m) above LSD.

Measured depth!  Tempera- . Measured depth! Tempera- = Measured depth! Tempera-
below LSD ture below LSD ture below LSD ture
(feet) (meters) (OC) (feet) (meters) (°C) (feet) (meters) (°C)
0 0 29.1 60 18.3 - 57.7 110 33.5 64.4
10 3.0 46.2 70 21.3 57.9 122 37.2 65.0
20 6.1 49.1 80 24.4 58.4 132 40,2 65.0
30 9.1 52.6 90 27.4 60.8 142 43.3 65.0
40 12.2 57.6 100 30.5 62.0 146  44.5 65.3
50 15.2 57.7 Co

! Well drilled approximately 20° from vertical.
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‘ - Table 31.--Subsurface temperatures in selected water wells
{j near hot-spring areas--continued

Broadwater (Heléna) Hot Springs area-~continued

Broadwater well 1. Lat 46°35'45" N., long 112°06'42" W. Reported well depth, 200 ft
| (61.0 m) below LSD. Water level, 7.02 ft (2.14 m) below MP, MP is top of casing
LJ 0.5 ft (0.15 m) above LSD. Date of measurements, June 28, 1977.

4 Measured depth’  Tempera- Measured depth® Tempera- Measured depth! Tembera-
= below LSD tyre below LSD tyre below LSD tyre
: (feet) (meters) (o (feet) (meters) (oc) (feet) (meters) (¢C)
0 . 0. - 20 6.1 50.6 30 9.1 55.0
&3 11 3.4‘ 48.1 :

Well drilled approximately 20° from vertical.

Broadwater well 2. Lat 46°35'46" N., long 112°06'42" W. Reported well depth, 204 ft
(62.2 m) below LSD. Water level, 22.3 ft (6.80 m) below MP. MP is top of casing
L: 0.5 ft (0.15 m) above LSD. Date of measurements, Sept. 16, 1976.

Measured depth!  Tempera- Measured depth!  Tempera- Measured depth’  Tempera-

{ below LSD ture below LSD ture ’ below LSD : ture
; (feet) (meters) (OC) (feet) (meters) (OC) (feet) (meters) Co)
N 0 0 - 80 24.4 47.8 : 152 46.3 65.0
{J 10 3.0 26.6 91 27.4 " 51.7 160 48.8 65.0
20 6.1 31.9 - 100- 30.5 54.9 169 51.5 66.7
30 9.1 33.5 109  33.2 57.6 180  54.9 66.7
ki‘ 40  12.2 35.6 120 36.6  61.1 190  57.9 66.7
50 15.2 38.3 132 40.2 " 63.0 200 61.0 67.2

- 62 18.9 42,0 - 140 42,7 65.0 204 62.2 67.2

21.3 - 45.0 :

LI 70

1Wellrdxfil_led approximately 20° from vertical.

IJ Broadwater well 2. Lat 46°35'46" N., long 112 C06'42" W, Reported well depth, 204 ft
(62.2 m) below LSD. Water level, 21.49 ft (6.55 m) below MP. MP is top of casing
+y 0. 57 ft (0 15 m) above LSD. Date of measurements, June 27, 1977.

Measured depth’  Tempera- Measured depth’ Tempera— Measured depth’ Tempera-

i below LSD © ture - " below LSD ~ ture below LSD ture

ti (feet) (meters) (OC). (feet) (meters) ( C) - (feet) (meters) '(OC)

0 0 - - 70 21.3 42,2 130  39.6 62.5

{! 26 7.9 - 29.3 . 80 24.4 45.5 - 140 42.7 63.7

b 30 9.1 30.2 90 . 27.4 49.6 151  46.0 65.5

41 12.5 32.8 100 30.5 53.8 160 48.8 66.0

. 50 15.2 35.6 110 33.5 56.9 165  50.3 66.0
lJ 62  18.9 39.5 120 36.6 59.7 |

1Well drilled approximately 20° from vertical.

k
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Table 31.--Subsurface temperatures in selected water wells

near hot-spring areas--continued

Broadwater (Helena) Hot Springs area--~continued

Thomson well. Lat 46°35'49" N., long 112°06'23"

1.6 £t (0.49 m) above LSD.

W. Reported well depth, 120 ft

(36.6 m) below LSD. Water. level, 17.0 ft (5.18 m) below MP. MP is top of casing
Date of measurements, Aug. 12, 1977.

Measured depth Tempera-
‘below LSD tgre
(feet) (meters) (¢

\

Measured depth

below LSD

(feet) (meters)

Tempera- Measured depth

Tempera-

- ture

c)

0 0 -
10 3.0 22.9
20 6.1 14.2
30 9.1 15.4

40
50
60
70

" ‘ture below LSD
(OC) (feet) (meters)
15.8 80 24.4
15.8 90 27.4
15.9 100 30.5
15.9

Broadwater well 5. Lat 46°35'52" N., long 112°06'38" W

{;
L;
L
[j

ij

Reported well depth, 260 ft lJ
(76.8 m) below LSD. Water level, 77.9 ft (23.74 m) below MP. MP is top of casing

1.0 ft (0.30 m) above LSD. Date of measurements, Oct. 6, 1976.

Measured depth Tempera- Measured depth Tempera- ‘Measured depth  Tempera-
below LSD ture " below LSD ture below LSD - ture

(feet) (meters) (c) (feet) (meters) (°C) (feet) (meters) &)
0 0 —— 91 27.8 14.7 180 = 54.9 18.5
10 3.0 12.6 100 30.5 15.1 191 58.2 19.0
20 6.1 13.3 111 33.8 15.6 200 61.0 19.3
30 9.1 13.0 120 A36.6 15.9 211 64.3 19.8
40 12.2 12.6 131 39.9 16.4 220 67.1 20.1
50 15.2 12.6 139 42.4 16.8 231 70.4 20.5
59 18.0 12.7 151 46.0 17.3 240 73.2 20.7
70 21.3 13.0 159 48.5 17.6 246 78.0 20.9
82 25.0 14.2 171 52.1 18.1

Broadwater well 5. Lat 46°35'52" N., long 112°06'38" W.

1.0 £t (0.30 m) above LSD.

Reported well depth, 260 £

(76.8 m) below LSD. Water level, 91.1 ft (27.77 m) below MP. MP is top of ca31ng
Date of measurements, June 28, 1977.

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera—
below LSD ture below LSD ture below LSD . ure
(feet) (meters) (°C) (feet) (meters)  (°C) (feet) (meters) (°C)
0 0 - 151 46.0 17.4 211 64.3 19.8
96 29.3 15.0 160 48.8 17.8 . 220 - 67.1 20.2
101 30.8 15.4 171 52.1 18.2 231 70.4 20.6
- 110 33.5 15.7 180 54.9 18.6 240 73.2 20.9
120 36.6 16.1 191 58.2 19.0 251 76.5 21.2
130 39.6 16.6 200 61.0 19.4 . 260 79.2. 21.2
140 42.7, 17.0 : : ’
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Table 31.--Subsurface temperatures in selected water wells

near hot-spring areas--continued

‘Broadwater (Helena) Hot Springs area--continued

Gannon well 2. Lat 46°35'54" N., long 112°06'17" W. Reported well depth, 175 ft
(53.34 m) below LSD. Water level, 6.0 ft (1.83 m) below MP. MP is top of casing
1.0 £t (0.30 m) above LSD. Date of measurements, Oct. 27, 1976.

Measured depth

( Tempera- Measured depth Tempera- Measured depth Tempera-
-below LSD ture below LSD ture below LSD ture
(feet) (meters) (°C) (feet) (meters) (OC) (feet) (meters) (°C)

0 0 16.0 70 21.3 12.0 130 -39.6 13.7
10 3.0 11.7 80 24,4 12.2 140 42,7 13.9
20 6.1 11.7 90 27.4 12.6 150 45.7 14.3
30 9.1 11.4 100 - 30.5 12.8 160 48.8 14.5
40 12.2 11.0 111 33.8 -13.2 171 52.1 14.7
50 15.2 11.2 120 36.6 13.4 174 53.0 14.7
60 18.3 11.5

Gannon well 1. Lat 46°36'00" N., long 112°06'20" W. Reported well depth, 240 ft
MP is top of casing 1.0 ft (0.30 m)

(73.2 m) below LSD. Water level, flowing at MP.
above LSD. Date of measurements, Oct. 8, 1976.

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD - . ture below LSD ture below LSD ture
(feet) (meters) (OC) (feet) (meters) (OC) ' (feet) (meters) (°C)
0 0 54.7 80 24.4 56.3 160 : 48.8 57.2
10 3.0 -54.9 90 27.4 56.5 170 51.8 57.2
20 6.1 54.7 100 30.5 57.0 180 -  54.9 57.2
30 9.1 55.0 112 34.1 - 57.0 190 ~ 57.9 57.2
40 12.2 55.2 120 . 36.6 57.2 200 "61.0 57.2
50 15.2 55.6 130 39.6 57.4 210 64.0 57.4
60 18.3 55.9 140 42.7 57.2 221 | 67.4 57.2
70 21.3 56.1 150 45.7 57.2 230 70.1 57.2
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