pl

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

SELECTED DATA FROM THERMAL-SPRING AREAS,

SOUTHWESTERN MONTANA

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

Open-File Report 78—438

Helena, Montana

‘May 1978



CONTENTS
Page
Factors for converting English units to metric.units. v
Introduction. . . . ¢ ¢ o o o . e e e e e e e e e e e e e e e 1
Selected references . . « « v « « « « o . 5
DAtB3. v+t e e e e e e e e e ‘ . 7
" ILLUSTRATION
Figure 1. Map showing location of study area . . . . C e e e 2
TABLES
Tables 1-27. Chemical analyses of water from the areas of:
- BITTERROOT RIVER BASIN
1. Medicine Hot Springs. . . . e 9
2. Sleeping Child (Weeping Chlld) Hot Sprlngs. 10
3. Lolo (Granite) Hot Springs. . . . . . . . 11
CLARK FORK (RIVER) BASIN
4. Gregson (Fairmont) Hot Springs. . . . . . . 12
5. Warm Springs (State Hospital) . . . . . . . 13
BIG HOLE RIVER BASIN
6. Jackson (Jardine, Big Hole) Hot 'Springs . . 14
7. New Biltmore (Ziegler) Hot Springs. . . . . 16
BEAVERHEAD RIVER BASIN .
8. Elkhorn (Polaris) Hot Springs . . . . . . . 18
RUBYARIVER BASIN
9. Puller Hot Sprinmgs. . . . . . « « . « « . . 19
JEFFERSON RIVER BASIN
10. Silver Star (Barkells) Hot Sprlngs e 20
11. Renova Hot SPrings. . .« « « « « o « « o« « & 22
12. Pipestone Hot Springs . + . +« + « + « « « . 23
13. Boulder (Diamond S) Hot Springs . . . . . . 24

14. Potosi (Clark) Hot Springs. . . . . . . . . 26

ITI



TABLES-~continued

MADISON RIVER BASIN

15. Wolf Creek Hot Springs.

16. Ennis (Thexton) Hot Springs .

17. ©Norris (Hapgood, Beartrap) Hot Sprlngs.

GALLATIN RIVER BASIN

18. Bozeman (Ferris, Matthews) Hot Springs.

UPPER MISSOURI RIVER EASIN
19. Alhambra Hot Springs.

20. Broadwater (Helema) Hot Springs . .

21. Marysville test well.

SMITH RIVER BASIN
22. White Sulphur (Brewers) Sprlngs .

YELLOWSTONE RIVER BASIN
23. La Duke (Corwin) Hot Springs.
24, Chico (Emigrant) Hot. Springs.
25. Hunters Hot Springs .

ABANDONED OIL TESTS
26. Ringling flowing well .

28.

29.

30,

31.

27. Lucas flowing well.

-

.

.

Composition of gases escaping from thermal springs

and wells . . . . ... .

Isotopic composition of’ selected thermal and cool

waters.

. . -

Gross alpha and gross beta act1v1ty of selected

thermal waters. .

Subsurface temperatures in selected water wells

near hot-spring areas .

Iv

-

.

-

Page-

29
30
32

34

36
40
43

45

46
47
50

52
53

54

56

59

61

-




NS
AN

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
acre o 0.4047
acre-ft (ac-ft) : 1233
cubicvfobt per second (fta/s)- '_ 28.32
foot (ft) ~ ‘ .3048
gallon per minute (gal/min) " .06309
‘mile (mi) ‘ , 1.609

To obtain SI units
square hectometer (hmz)

cubic meter (m3)

.liter per second (L/s)

- meter (m)

liter per second (L/s)

kilometer (km)

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

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 F).

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

1limited 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 1nvest1gators 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 fluctuatlons in the chemlcal
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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Figure l.--Location of study area.
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Reported rates of flow, particularly at commercially developed

springs, vary w1dely 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 of known volume 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 wategs (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:

Ry = Rged

8 = ——— x 10°

Rstd
where . . .
S _ . s s
g¥ = reporting unit in parts per thousand, 18 .16
RE = ratio of isotopic concentration of the sample (D/H or 0/770), and

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 determlnation
of dissolved uranium, radium-226, and radon by. the National Water Quality -
Laboratory were collected mainly at sites where the Montana Department
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of Health and Environmental Sciences analyses revealed abnormal levels
of radioactivity (see table 19).

Subsurface temperatures in selected wells were measufed 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).
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DATA

Tables 1-27 are presented in an identical format.. Table numbers
correspond to hot-spring areas shown on flgure 1. Column headings, loca-
tion numbers, and abbrev1at10ns that are not self-explanatory are described

"below.

The statlon number is based on the grld system of latitude and. longi-
tude. ' The station number consists of 15 digits. The first 6 digits denote
the degrees, minutes, and seconds of latltude, the next 7 digits denote
the degrees, minutes, and seconds of longitudej. 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 01 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 identification 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 (8)
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 (l60—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{SW>SE/ 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

Kaczmarek (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.

ll.!b ‘.l.' oy -a e 9. o O & 'I..
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STATION

45504711402

RUMBER

0600

P PP

5Ta-  DATE
TION nF TEMPER=
LETTER SAMPLE ATURE
(DEG ¢)
A 64=08-0S 49,0
A 72=08=09 - -
A 74=-08=16 45.0
A T76~07=23 47.2
- §T8-  DATE CAR=
" TION oF AOMATE
" LETTER SAMPLE (C03)
(MG/L)
A" 64-08-05 0
A 72-08-09 0
A Tu-08-16 3
4 T6-07-23 --
STa= . DATE
T10N 0F

LETTER SAMPLE

"oN=08-05

A
A [72-08-09
A, 1 74-08«16

TaBLE 1,--CHEMICAL ANALYSES OF WATER FROM THE MEDICINE HOT SPRINGS AREA

MEDICINE
MEDTCINE
MEDICINE
MEDICINE

HYDRO=
GEN
SULFILE

(MG/L)

.6

HY=
DROX~

IDE

(OH)
(MG/LY

0

DTS-
SULVED
ALUM=
INUM

(aL)
we/sL)

STATION LETTER AND NAME

- SPE=-
CIFIC
CON=-
DATE SAM=. oucT=~
0OF PLED FLOW ANCE PH
SAMPLE BY RATE (MICRO-
. {GPM) MHDS) (UNITS)
HOT SPRINGS Q1N20W12€CCD 64=08=-05 MSBH 100 b -
HOT SPRINGS 01N20W12CCD 72=08=09 MBMG 100 377 8.1
HOT SPRINGS 01N20OW12CCD Tu=08=16 . M 105 343 8.6
HOT SPRINGS 01N20w12CCD 76=07=23 USGS 85 526 -
NIs=- DIS~ DIS~-
NUN- DIS- SNLVED SONIUM SOLVED SOLVED
CAR- SOLVED MAG=- DIS~ AD~- SNDTUM PO~
HARD= BONATE CAL= NE= SULVED SORP= PLUS TAS= BICAR~-
NESS HARD =~ Clum SIUM SUDIUM  PERCENT TION POTAS- SIuM BONATE
(CA/MG) NESS (CA) (MG) (NA) SOpIUM RATIO SIUM (K) (HCO3)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) |
1% 0 C 6.0 .0 - - - 54 - 110
18 0 6.6 4 77 89 7.9 - 1.5 130
.- - 1.9 <.1 8u - - - 1.4 120
0IS-
DiS- DIS- SOLVFD DIS=~
ALKA= DIS~- SOLVED SULVED NIS=- SOLINS SOLVED DIS=- DI18-
LINITY CARRON SILVED CHLN= FLUO- SOLVED  (SuM QF SO0L10s SOLVED S0LVED
AS NIOXTLE  SULFATE RIDE RTLE SILICA CONSTI- (TONS NTTRATE NITRATE
CACO3 (ce2) s04) (cL) (F) (S1I02) TUENTS) PER (N) (NO3)
(MG/sL) (FG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) (MG/L) (MG/L)
90 - 22 7.0 9.0 - - - .00 .00
110 1.7 18 7.3 12 54 328 45 .00 .00
103 .5 33 6.7 14 60 -- -- -- --
-- -- 36 7.8 14 51 -- -- -- --
DIS=
SOLVED
AMMON] A
$TA=  DATE NITRO=
(TON oF GEN
LETIER SAMPLE (N}
: (MG/L)
A b64=08=05 -
A 72=-08-09 -
A T4=08-16 <.10
A T6~07=23 -
LIS~ OIS~
Nis- SOLVED DIS- LIS~ DIS= DIs= NIS=- SOLVED Dis~
SOLVED Cap=- SOLVED SULVED SOLVED SOLVED SOLVED MAN=- SOLVED
BORON MIuM LITHTIUM CURALT COPPER IRON LEAD GANESE. MERCURY
(R) (CLy (L1 (cw) cu) (FEDY (Pg) (MN) (HG)
(u6/L) un/L) (us/7L) (UG/L) G/ (UG/L) [qU 73] (uGsL) (UG/L)
- - - - - 0 - - -
.- -- 210 - - 20 - 0 -
120 <1y 200 <50 <10 <20 <100 <20 <.
DIS=-
vIs- PIS- DIS= SOLVED
STa= ATE SOLVED SOLVED SULVED RUBI=-
TION ald NICKEL ZINC CESIUM DIUM
LEYTER SAMPLE (N[} ZnN) (C3) (RR)
(UG/L) Us/L) uG/L) [(ES)
A 60-0E~US -~ - -- --
A 72-06-09 -- -- == o=
A Tu=08=16 <20 <10 <100 <20
9



TABLE 2.--CHEM}ﬁAL ANALYSES S)F wArga FROM T:E SLEEPING CHILD
A

EEPING CHILD) HoT SPRINGS A
SPE=
CIFIC
CON=
DATE SAM= . " DUCT~-
. OF PLED FLOW ANCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE 8Y RATE (MICRO-

(GPM) MHOS) (UNITS)

460509118001500 A SLEFPING CHILD HOT SPRINSS 04N19WOTDCH 2 72~08=10 MBMG 115 568 8.0 .
A SLEEPTNG CHILD HOT SPRINGS 04N19WO7DCH 2 74-08-15 M >528 505 8.1
460549114001501 6  SLEEPING CHILD HOT SPRINGS 04M19W07PCD 64~08=-04 MSBH 115 - -
B SLEEPING CHILD HOT SPRINGS 04N19w070CD 74-08-15 M >528 538 8.2
8  SLEFPING CHILD HOT SPRINGS 04N19WOTDCD 76~07-23 UsGS 27 674 --
DIS~ DIS~ DIS- '
NON= DIS~- SOLVED SODIUM  SOLVED  SOLVED
CAR- SOLVED MAG= DIS~ AD=- SODTUM PO- :
STA-  DATE” HYDRO=  HARD= BONATE CAL~- NE=  ° SULVED SORP- PLUS TAS= BICAR=
(BLLY oF TEMPER= GEN NESS _HARD- CIuM SINM SODItM  PERCENT TIGN POTAS~ STuM BONATE . -~
LETTER SAMPLE ATURE ~ SULFIDF (CA,MR) 'NESS (CA) © (MG) [CTY) SADIUM  RATIO SIUM . (K) (HCO3)
(PEG C) (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L) (MG/L) S IMG/LY  (MG/L)  (MG/L)
A 72-08-10 -- -- 14 0 5.5 .2 120 . 94 14 - 2.7 170
A 70-08-15 43,0 <1.0 16 0 6.2 .2 110 92 12 -- 2.6 160
R 6U=08=04 51.0 -- 20 0 8.0 .0 -- -- © .- 108 -- 170 .
A 70-08=15 52.0 .8 -- -- 5.4 <.1 120 - - - 2.9 170 '
R 76=07-2% S0.0 -- - -- -- -- .- -- -- - - -
DIS~
Dis~- 0IS~ SOLVED - DIS=
HY= ALKA= DIs- SOLVED  SOLVED nIs- SOLIDS  SOLVED DIS= Dis-
STA=  DATE CAR=,  DROX= LINITY  CARBON  SOLVED  CHLD- FLUU~ SOLVED (SUM OF  SOLIDS  SOLVED  SOLVED'
Ti0N8 oF AONATE 10F AS DIOXIDE  SULFATE  RIDE RIDE STLICA CONSTI=-  (TONS  NITRATE NITRATE
LETTER. SAMPLE (co3) (0H) CACU3 (co?) (s04) (cL) (F) (SIN2) TUENTS) PER (N) (NO3)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/1) (MG/L) (MG/L) (MG/L) (MG/L)  AC=FT)  (MR/L)  (MG/L) _..
A T72-08=10 0 0 126 2.7 93 9.2 14 69 479 .65 .05 .20
A TU-08-1S 1 -- 133 2.1 81 A.8 14 60 563 .77 - --
B 64=08-04 6 -- 149 -- a8 5.0 16 -- -- -- .00 .00 .
& 74-08-15 . 2 -- 143 1.8 A7 9.5 15 66 -- -- - --
B 76=07=23 -- - - - 82 9.7 - b - - b == ..
p1S~- '
. SOLVED
. AMMUNT A .
$Ta- . DATE NITRO= /
r1on oF GEM
LETTER SAMPLE (N) i
(MG/L)
A 72-08-10 -
) T4=08=15 -
B bd4=0R=04 -
B 74=08-15 <.10
B, 76=07-23 --
DIs- 0Is~ DIs~-
SULVED nIs- SULVED n1S- DIS= n1s- vis- DIS~ SOLVED D1S-
STA-  DATE ALUM= SOLVED cAD- SOLVED  SULVED  SOLVED  SOLVED . SNLVED MAN= SOLVED
TIun oF TNUM BORNY MIUM  LITHIUM  CUBALT  COPPER IRON LEAD GAMESE  MERCURY ’
LETTER SAMPLE (aL) (R) (co) (n (cwy ) (FE) (r8) (Mn) (HG) ’
(UG/L) We/L) (e/L) (uG/L) (W6/L)  (UG/L) (uG/L) (J6/0) ws/L) (UG/L) -
A 72-08-10 -- - -- 210 .- -- 30 - 10 . -~
A 74-06-15 -~ 330 <10 170 <50 <10 <20 <190 <20 --
B s4-D8-04 -- -- -- -- -- -~ [} -- - -
B 74-08-15 4 350 <10 180 <50 <10 <2v <100 <29 <.1 B
nIs= DTS- '
STA=  DATE SOLVED  SOLVED
TIUN OF NTCKEL LIne
‘LETTER SAMPLE (nl) W)
ws/0) (uG/sL)
A 72-08-10 .- --
A 74-08-15 <20 <19
B 64=08-04 -- .-
8  74-08-15 <20 <1y

10

,



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

STATION NUMBER "STATION LETTER AND NAME

464508114315800 A
: A
A
STA=  DATE
TION nF TEMPER=
LETTER SAMPLE ATURE
(DEG C)
A 64=08-04 46,0
A 72-08-09 -
A 74-08-15 = 44,0
STA=  DATE CAR=
TION OF BONATE
LETTER SAMPLE co3)
(MG/L)
A 64-08-04 30
A 72-08-09 0
A Tua-08-15 8
STA-  DATE
TION 0F

‘LETTER SAMPLE

A b4=08=04
A 72=-08=09
A T4=08=-15"

LOLO HOT SPRINGS
LOLC HOT SPRINGS
LOLD HOT SPRINGS

HYDRD=-
GEN
SULFIDE

(MG/L)

<.5

HY=
OROX=
. 1DE

((OH)
(MG/L)

(4]

OIS=
SOLVED
ALUM=
INUM

(AL)

" (UG/L)

10

HARD=
MESS
(CA,MG)

. (MG/L)

10
6

ALKA=
LINITY
LY
cACO3
RO

75
72
71

N1S~
SOLVED
B8ORON

(R)
(U67L)

110

STA="

TION

NON=

CAR=-
BONATE
HARD=
NESS
(MG/L)

0
0

CARBON
PIOXIDE
(€02)

(MG/L)

DIS~
SULVED
CAD=
mIygH
.
(UG/L)

<tu

DATE
aF

LETTER SAMPLE

A
Al
A

64=06=04
72-08-09
71=08=15

DIS=-
SOLVED
CAL=-
CIum
ca)
(MG/L)

-Ne
R
moc

DIs-
SOLVED
SULFATE

(sn4)
(MG/L)

18
20
18

D18~
SOLVED
LITHIUM

(LI)
(ue/L)

40
30

VIS~
SOLVED
NICKEL

(NI)
ue/sL)

<2¢

DIS-
SOLVED
MAG=
NE=~
S1UM
(M8)
(MG/L)

.0
.2
<.t

NIS~
SOLVED
CHLO=
RIDF
(CL)
(MG/L)

el
PR
-no

DIS~
SOLVED
COBALY

(co}
(uG/L)

<50

nIs-

SOLVED
7INC
(zv)

(ue/L)

DATE’
OF
SAMPLE

64-08-04
72-08-09
74-08-15

DTS-
SULVFED
SODIUM  PERCENT
(NA) SDODTUM
(MG/L)

50 94
52 -
DIS-
SULVED ‘DIS=-
FLUO= SOLVED
RIDE STLICA
(F) (S102}
(MG/L) (MG/L)
8.3 -
6.4 71
6.4 72
DIS=- DIS=

SOLVED SOLVED
COPPER IRON
. (cu) (FE}
(UG/L) we/L)

-- 340
- 30
<10 <29

NIs=-

LIS~ SOLVED
SULVED KUBI~-
CESIUM DIUM

(c3) (R3)
(UG/L} {uG/L)

<100 <20

SAMa
PLED
BY

SPE=
CIFIC
CON=-
pucT-
FLOW ANCE
RATE (MICRO-

PH

(GPM) MHOS) (UNITS)

-MSBH

MBMG
M

SODIUM
AD=
SORP=
TION
RATIO

9.0

DIS-
SOLVED
SOLIDS

(SuM OF
CONSTI-
TUENTS)

(MG/L)

245

NIS~
SOLVED
LEAD
(PRB)
(UG/L)

<100

50 " 234
26 225
DIS=  DIS-

SOLVED SOLVED
SNDIUM PO~

PLUS TAS-
POTAS~ SIUM
SIUM (K)
(MG/L) (MG/L)
50 -

htd 1.2
- 1.2
NIS~ DIs=-

SOLVED SOLVED
NITRATE NITRATE
(N) (NO3)
MG/L) (MG/L)

.00 .00
07 .30
DIS-
SOLVED  DIS-
MAN-  SOLVED
GANESE MERCURY
(MN) (HG)

(UG/L) (e/L)

0 -
<20 -1

O~
..
WO

BICAR~
BONATE
© (HCO3)
(MG/L)

31
88
70

DIsS-
SOLVED
AMMUNTA
NITRO=
GEM
(N)
(MG/L)



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

SPE-
CIFIC
CON=
DATE ‘SAM= . buCT-
. ) -, . OF PLED FLOW ANCE PH
. STATION NUMBER ~'STATION LETTER AND NAME SAMPLE T BY RATE  (MICRO=- .
. (GPM) MHOS) (UMITS)
460237112483800 A GREGSNN (FAIRMONT) HOT SPRINGS ©5=04-08 MSBH - —e -
A GREGSON (FAIRMONT) HOT SPRINGS 67-09=21 FR -- -- 8.4
A GREGSON (FAIRMONT) HUT SPRIMGS 74-08~19 M 264 701 8.4
A GREGSAN (FATRMONT) HOT SPRINGS 74=08-21 RFS 40 - -
A GREGSON (FATRMUNT) HOT SPRINGS 76=09-10 USGS - 852 8.3
DIS~ DIS- D1s=
NON= DIS- SNLVED SODiUM  SOLVED  SOLVED
CAR- SOLVED MAG= DIS- ap= SODIUM PO=
STA=  DATE.. : HYDRU=  HARD=- BONATE CAL- NE= SOLVED SORP- PLUS TAS= BICAR=
TIGN ©  OF TEMPER= GEN NESS HARD= ciuM SIUM SOPIUM PERCENT . TIOW POTAS= sTuM BONATE
LETTER SAMPLE ATURE  SULFIDE (CA,MG)  NESS ca MB) (NR) SODIUM  RATIO SIUM (K) (HCO3)
: (DEG C) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) ; (MG/L) (MG/L) (MG/L)
A 65-04-08 L 68.0 -- 20 0 4.0 2.0 - -~ - 182 - 170
A 67-09-21 7140 -- 10 0 4.0 .0 180 96 25 -- 4.7 160
A T4-08-19 70.0 1.6 -~ -- 3.9 <.1 170 - - - 3.9 160
A 74-08-21 73.0 - 10 0 4.0 .0 180 96 25 -- 4.1 190
A T6-09-10 70.0 -- - .- - - - - -- - .- 156
) . DIS- LIS=
DIS=- nIS=- SOLVED . SOLVED
' ALKA= Dis- SOLVED  SONLVED DIS= SOLIDS DIS=  DIS-  AMMONIA
. STA= DATE CAR= LINITY CARBON  SNLVED  CHLO= FLuO- SOLVED (SUM OF  SOLVED  SOLVED  NITRO=-
T10W 0F BONATE AS DIOXIDE SULFAJF  RIDE RIDE SILICA CONSTI- NITRATE NITRATE GEN
LETTER SAMPLE (cn3) cACO3 cna) (504) (cL) C(F) (s102) TUENTS) (N) (NO3) (N)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L) (MG/L) (MG/L)
A 65=04=QR 6 149 -- 180 20 18 - e .00 .00 -
A 67=09-21 3 136 1.1 180 13 -- 77 542 - - --
A T4-08~-19 3 136 1.1 180 17 18 A5 .- -- -- <.10
A, T4-08=21 3 161 . -- 200 9.3 11 a3 589 -- - -
A T6~09-10 - 128 1.1 180 17 -- 78 . C-- - - -
DIS~ Dts- DIs-
: SOLVED D18- SOLVED DIS- DIS= DIS- DIs- nis- SULVED DIS-
3TA-  DATE AL UM~ SOLVED CAD- SOLVED  SOLVEL  SOLVED  SOLVED  SOLVED MAN= SOLVED
T10N nF INUM BORON MIUM  LITHIUM  CUBALT  COPPER IRON LEAD GANESE MERCURY
LETTFR SAMPLE (AL} 8) o) wn [{v}] cw) (FE) (r8) (9N) (HG)
(UG/L) (U6/L) we/L) (G (UG/L)  (UG/L) (UG/L)  (UG/L) (WG/L) (M6/L)
A 65-04=08 - - - - - - 0 .- - --
A 67-09-21 -- 360 - 780 -~ - -- -- -- --
A i4~08=19 16 300 <10 640 <50 <{0 <2¢ <100 <20 <.1
A 74-08-21 -- 300 -~ 700 -- -- - - - -
. DIS~
DIs= p1S- DIS- SOLVED
S$TA=  DATE. . SOLVED  SODLVED  SULVEL  RUBI~
TIUN nF NICKEL ZINC CESIUM DIVM
LETTER SAMPLE (ND) (ZN) (C$) (RB)
(e/sL) (UG/L) (UG/L) we/L)
A 65=N4=yA - i e --
A e7=09-21. .- - - --
A 7u-np=19 <20 <10 100 40
A 74=-08=21 - - - -
12
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TABLE 5.--CHEMICAL ANALYSES OF WATER FROM THE WARM SPRINGS (STATE HOSPITAL) AREA

SPE=-
CIFIC
CON-
. TDATE SAM= FLOW DUCT=
. : : OF 'PLED RATE ANCE PH
STATION NUMBER ° STATION LETTER AND NAME SAMPLE BY (GPM) (MICRU=
MHOS)  (UNITS)
461040112474000 s ' waRM SPRINGS (STATE HOSPITAL) 65=04=08 MBMG 60 - -
A WARM SPRINGS (STATE HUSP1TAL) 67-09=21 FR - R 7.9
A WAKM SPRINGS (STATE HUSPITAL) 74-08=19 M 158 1510 6.5
A WARM SPRINGS (STATE HOSPITAL) T4=-08=21 RFS 30 - -
A WARM SPRINGS (STATE HUSPITAL) 76=09=10 ‘'USGS 50 1465 6.6
ois~ - DIS= pIs=
NON= 01§~ SULVED SUDIUM  SOLVED  SOLVED
) . CAR= SOLVED MAG= DIS= AD=, SUDIUM PO-
$TA= - DATE - HYORO=~  HARD= BONATE CAL~- NE= SULVED SORP= PLUS TAS= BICAR~
TION | OF TEMPER= GEN NESS HAKD= CIuM SIuM SODIUM PERCENT TION POTAS= SIuM BUNATE
LETTER SAMPLE ATURE  SULFIDE (CA,MG)  NES3S (ca) (MG) (NA) SODIUM  RATIO SIUM (K) (HCO3)
' (DEGC) (M67L) (MG/L) (MG/L) (M6/7L) (Ms/L) (MG/L) (M6/L) (MG/L) (MG/L)
A . 65=04=08 71.0 -- 640 [430 230 17 ~- -- - 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 Tu=08=21 78.0 -- 576G 390 190 22 130 32 2.0 - 23 220
A, T76=09=10 7840 -- -~ -- -- -- -~ -- - -~ -~ 254
: LIS~ DIs-
DIg- 015~ SOLVED SOLVED
ALKA= D1S- SOLVEL  SOLVED DIS= soLIDS DIs- .DISS  AMMONIA
STA- DATE CAR~ LINITY  CARBON  SOLVED  CHLO- FLUO= SOLVED (SuM OF  SOLVED  SOLVED  NITRO-
TION oF BUNATE AS DIOXIDE SULFATE  RIDE RIDE SILICA CONSTI= NITRATE NITRATE GEN
LETTER SAMPLE (co3) CACU3 (c02) . (s04) (cL) (F} (S102) TUENTS) ) (NO3Y (N)
(MG/L) (MG/L)  {(MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L) (MG/L)
A 65=04~08 0 213 -- 700 .0 4.0 -- -- LU0 .00 --
A 67=09~21 0 123 3.0 680 0 “- S0 1160 .- -- -
A T4-08=19 <1 213 132 670 .0 3.9 56, 1250 -~ - <, 10
A Tu~-08~21 -- 180 - 920 -~ 2.4 56 -- .- .- --
A - 76=09-10 -~ 208 91 680 .7 - 53 - -- - -
' cIs= DIS- Dis~- B
SOLVED OIS~ SOLVED DIs- DIS- bDIs=- DIS~" DIS- SOLVED D1s~-
STA= DATE ALUM= SOLVED CAD= SOLVED  SULVED ~ SOLVED  -SOLVED  SULVED MAN= SOLVED
TION UF INUM BORON MIuM  LITHIUM  COBALT  COPPER IRON LEAD GANESE  MERCURY
LETTER SaMPLE (aL) (8) v D (cu) (cy) (FE) P8 (MN) (HG)
. . (UG/L) We/L) (ue/L) (we/L) (UG/L) we/L) (UG/L) (Ue/L) (We/L) (UG/L)
A 65-04-08 - .- -- -~ - .- 1300 -- -- --
A 67-09-21 -- 130 -- 340 -- -— - - - A
A 74~08-19 <1 100 <10 360 <50 <10 50 <100 50 <.1
a 74-08-21 -- 300 -- 420 - -- - - - -
DIS=-
DIs- 01§~ DIS~- SOLVED
STA= . DATE SOLVED  SOLVEL  SOLVED  RUBI~
TION OF NICKEL ZINC CESIUM DIUM
. LETIER SAMPLE (N1) (Zn) (cs) (RB)
' us/L) (ue/L) (W6/L) (ue/L)
A 65=04=08 -- - - -
A 67=09=21 S m-- -- -- .-
A 74-08-19 20 110 100 160
A 74=08-21 .- - - -
13



TABLE 6.--CHEMICAL ANALYSES OF WATER FROM THE JACKSON (JARDINE, Bic HoLe) HoT SPRiNGs AREA

STATION NUMBER

STATION LETTER AND NAME

TTTP D

452135113231100
45220411324110¢
B
B
8
B
8
452215113243200 c
STA= " DAlE
71064 OF TEMPER=~
LETTER SAMPLE ATURE
(DE& C)
A 77-07-13 14.5
A 77=-07=13 14.5
B 64~08=06 57.0
8 67=09=21 58.0
B 72-07=26 58.0
8 74=08=16 58.0
B 74=08=21 59.0
B 76~07-23 60,0
8 77=07=12 S$8.3
[:] 77=07-12 58.3
c 77-07-13 15.5
STA~- DATE CAR=
T10N OF BONATE
LETTER SAMPLE (C03)
(MG/L)
A 77=07-13 0
A 77-07-13 -
B 64=08-06 0
R 67-09=-21 21
i 72=07=26 54
8~ 74-08-16 <1
B 74=08=21 -
8 76=-07~-23 0
8 77-07-12 -
B 771=07=12 -
C 77=07=13 -

JACKSON
JACKSON
JACKSON
JACKSON
JACKSON

JACKSON
JACKSON
JACKSON
JACKSON
JACKSON

JACKSOiN

HYDRO=
GEN
SULFIDE

(MG/L)

HY=
DROX=
IDE
(OH)
(MG/L)

DIS-
SULVED
SUDIUM PERCENT
(Na) SQLIuM
(MG/L)

36 97
240 92
230 94
240 91
250 91
230 89
249 90

21 27
DIS~
SOLVED DI§=
FLUO- SOLVED .
RIDE SILICA
(F) (8Iu2)
(MG/L) (M6/L)

.4 23
- 25
1.9 -
-- 4g

2.8 57
2.0 52
1.3 49
1.9 47
1.9 47
- 51

RANGER STATION
RANGER 'STATION
(JARDINE) HOT SPRINGS 05515w
(JARDINE) HOT SPRINGS 05S15#
(JARDINE) HOT SPRINGS 05S15w
(JARDINE) HOT SPRINGS 05515
(JARDINE) HOT SPRINGS 05S15#
(JARDINE) HOT SPRINGS 05515w
(JARDINE) HOT SPRINGS 05515
(JARDINE) HOT SPRINGS 05515w
SCHODL HOUSE
: D15~
NON=- T DIS~ SOLVED
CAR-  SOLVED  MAG-
HARD= . BONATE CAL~ NE=
NESS HARD= clum S1uM
(CA,MB)  NESS (cA) (M5)
(MG/L)  (MG/L)  (MG/L)  (MB/L)
1 0 .3 .
46 0 14 2.0
31 0 6.7 3.5
22 0 3.4 3.2
40 0 10 3.7
a1 0 11 3.2
45 0 12 3.5
42 0 11 3.4
120, -- 37 7.2
pIS~
ALKA= DIS-  SOLVED
LINITY CARBON SOLVED CHLD=
4S  DIOXIDE SULFATE  RIDE
CACU3 (co2) (504) (cL)
(MG/L)  (MG/L)  (MG/L).  (MG/L)
60 2.6 13 2.1
500 - 43 10
s02 2.5 46 6.0
580 1.0 49 6.7
500 155 45 7.7
517 - 50 1
506 78 51 8.8
500 155 46 8.1
- - - 6.7
D15~ OIS~

5TA= DATE
T10n OF
LLETTER SAMPLE

T T D P

PTTTX

o

77=07~13
77=07=13
64-08-06
67-09=21
72-07=26

74=08=16
TH=08=21
T6-07=23
77-07=12
77=07=12

77=07=13

SULVED SOLVED
NITRITE AMMUNIA
PLUS NITRO~

NITHATE GEN

(N) (N)

{MG/L) (Me/L)

14

.DATE
OF
SAMPLE

77-07-13
77=-07=13
b4=-08=006
67-09-21
72=07=26

74-08=16
74=08=21
76=07-23
771-07=12
77=07=12

77=07-13

LIS~
S0L~
VED~
PHOS-
PHORUS
(F)
(MG/L)

. SAM=-

PLED
BY

UsGSs
UsGSs

- MSBH

MBMG

M
RFS
Uses
USGS
USGS

uses

SO

s0
T
RA

DIUM
Ab=
RP=-
10N
TIO

19
22

16
17
15
16

0IS=-
SOLVED
SOLIDS

(SUM OF

CONST1=
TUENTS)
(MG/L)

112

660

SPE~
CIFIC
... COn=-
FLOW DUCT=
RATE ANCE PH
(GPM): (MICRO=
MHOS)  (UNITS)

.- 150 7.6

- 150 7.6

- - 8.6

- 1020 9.0

>264 972 6.8
11} - -

- 1130 7.1
265 1092 6.8
265 1092 6.8

-- 304 --

DIS- DIS~
SOLVED  SOLVED
SODIUM - PO~
PLUS TAS- BICAR-
POTAS= SIuM BUNATE
“SIUM (K) (HCU3)
(MG/L)  (MG/L)  (MG/L)
- .7 ‘73
240 - 610
-- 11 570
-- 10 490
-- 10 610
11 630
12 617
-- 11 610
- 2.9 -—
DIS-
SULVED DIS~ 1S~
SULIDS  SOLVED  SOLVED
(TUNS  WITRATE NITRATE
PER (N) (NO3)
AC-FT)  (MG/L)  (MG/L)
- .00 «00
.- .02 .10

906

672
698
672
670
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TABLE 6.--CHEMICAL ANALYSES OF WATER FROM THE JACKSON (JARDINE, B1g HOLE) .HOT SPRINGS AREA-~CONTINUED

S5TA-
TION

‘DATE
OF

LETTER SAMPLE

. PDDDD>

O XD

- 77=07-13

64-08-06
67-09-21
72-07-26
74-08=16

74=08~21
76=07=23
77=07=~12
77-07~13

DIS= DIS-
SOLVED DIS= SOLVED
ALUM= SOLVED CAD=
INUM BORON MTUM

(AL) (8) (CD)
(UG/L)  (UG/L)  (UG/L)

- 30 -

-— 960 -

<1 830 <10

- 650 --

.- 770 -
- DIS-

~ S8TA= . DATE.......SOLVED
TION [a] 4 MERCURY
LFTTER SAMPLE (HG)
(UG/L)

A 77-07-13 --

B 64=08-06 -

B 67=-09=-21 -

8 72=07=26 -

B 74-08-16 <.1

B Tu=08-21 . -

8 T76=07=-23 -

8  77=07=12 --

C T77=07=-13 -

DIS=
SOLVED
LITHIUM

(LI)
(UG/L)

40
350
370
320

350
370
360

20

DIS~
SOLVED
NICKEL

(NI)
(uG/L)

DIS-
SOLVED
COBALT

(co)
(uG/L)

0IS-
SOLVED
STRON=

Tium

(SR)
(UG/L)

10

15

DIS=-
SOLVED
COPPER

(cu)
(U6/L)

DIS=~
SOLVED
ZINC
(2N)
(ue/L)

DIS=-
SOLVED
CESIUM

(CS)
we/L)

0IS~
SOLVED
RUBI~-

DIUM

(RB)
(UG/L)

DIs-
SOLVED
LEAD
(PB)
(UG/L)

DIS=
SOLVED



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

STATION NUMBER. STATION LETTER AND NAME

452741112282400
452743112282800
STA- DATE
TION = OF PH
LETTER "SAMPLE
(UNITS)
A T6=12=16 7.1
B, 64-08-06 =--
B 67-09-21 7.9
8 72=07-10 7.3
8 74-08=-17 6.8
8 74=08-21 -
B 76=12-16 6.8
STA- DATE BICAR=-
TION oF BONATE
LETTER SAMPLE. (HCO3)
(MG/L)
A 76=12-16 326
B 64-08-06 230
B 67=09-21 150
B 72=07~10 49
B 74=-08=-17 230
B 74=08=21 258
8 T6=12=16 229

OO

@ ®

NEW BILTMORE
NEW BILTMORE
NEW BILTMORE
NEW B(LTMORE
NEW BILTMORE

- NEW BILTMORE
© NEw BILTMORE

HYDR
TEMPER= GEN
ATURE SULFI1
(DEG C) MG/

6.7
52.0

53.0 1

S54.0
53.9

HY~
CAR=~ DROX
BONATE IDE
(C03) (QH

(MG/L) (MG/L)

DATE. ..
oF
SAMPLE
COLD SPRING - 76-12=16
HOT SPRINGS 64=08=06
HOT SPRINGS 67-09-21
HOT SPRINGS 72-07-10
HOT SPRINGS 74-08-17
HOT SPRINGS 74-08-21
HOT SPRINGS 76-12-16
DIS-
NON= DIS=  SOLVED
CAR-  SOLVED  MAG=- DIS-
O-  HARD-  BONATE  CAL- NE- SOLVED
NESS HARD= CIUM SIUM  SODIUM
DE (CA,MG)  NESS (CA) (MG) (NA)
LY (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
- 320 56 90 24 38
- 1000 1000 310 70 -
- 990 870 280 71 160
- 900 860 250 72 170
.1 1000 840 290 73 160
- 980 770 280 69 110 -
- 1100 860 300 72 160
DIS- DIS-
ALKA- DIS-  SOLVED  SOLVED
- LINITY CARBON  SOLVED CHLO=  FLUO=
AS  DIOXIDE SULFATE  RIDE RIDE
) CACO3 (c02) (804) (cL) (F)
(MG/L)  (MG/L)  (MG/L)  (MB/L)  (MG/L)
- 267 41 140 10 1.1
- 189 - 1200 E14 4.5
- 123 3.0 1100 50 -
0 40 3.9 1100 45 4.6
- 189 56 1100 36 3.3
- 212 -~ 1180 52 1.8
- 188 58 1200 s 3.6
Dis- 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 Te-12-16 - - --
B 64=0B~06 00 - -
8 67-09=21 - -- -
B 72-07-10 .00 - -
B 74=08-17 -- -- .20
B 74=08=21 -- - --
B Te=l2=16 - .00 .-
16

PLED
BY

usGs
MSBH
MBMG

RFS
UsGs

‘SAM=

PERCENT
SODIUM

SAMP=
LING
DEPTH
(FT)

32

FLOW
RATE
(GPM) (

. 100

105
74

31

13

SODIUM

AD=-

SORP=-
TION
RATIO

20

25
28
25

19
24

© 0IS-
SOLVED
SILICA
(8102)
(MG/L}

42
S5
46

45
44

.9

[V VLY
LIKIR]
N LUE-R,V]

N
L]

DIs=
SOLVED
SOLIDS

(SUM OF
CONSTI~-
TUENTS)

(MG/L)

1810
1810
1860

1890
1970

DIs~
SOLVED
SODIUM

PLUS
POTAS=

SIuM
(MG/L)

190

DI~
SOLVED
SOLIDS
(TONS

PER
AC=FT)

SPE=
CIFIC
CON=
DUCT=
ANCE
MICRO=-
MHOS)

734
2140
2160

2240

018
SOLYV
PO-
TAS
SIu
(K)
(MG/

4

27
26
24

27
26

Dis
soLv
NITRA

ED

M
L)
-5

ED
TE

(MG/L)

00



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

“T8TA=

‘TION

DATE
OF

LETTER SAMPLE

TPDI®

®

64=08=06

67-09-21
72=07-10
74-08=17
74=-08=21

T6-12-16

DIS=-
SOLVED
ALUm=
INUM

(AL}
(ue/L)

2

DIS=
DIS=- SOLVED DiS= DIS- DIS- DIS-
SOLVED  'CAD- SOLVED  SOLVED  SOLVED  SOLVED
BORON MIuM LITHIUM  COBALT  CDPPER IRON
(8) o) (i ) ) (FED
(W6/L)  (UG/L)  (UG/L)  (UG/L}  (UG/L)  (UB/L)
- - - - - 200
1040 - 210 - - --
T e - 210 - - 0
920 <10 180 <50 <10 100
880 .- 210 - -- --
870 -- 210 .- -- 0
DIS=
DIS="  SOLVED DIS=~ DIS~ S
STA~  DATE SOLVED  STRON=  SQLVED  SOLVED R
TION OF NICKEL TIUM ZINC CES1UM
" LETTER SAMPLE (NI) (SR) ZN) (€s)
(UG/LY  (UG/L)  (UG/L)  (UB/L) ¢
B 64-08-06 -- - - --
B 67-09-21 - - -- -
B 72-07-10 -- -- -- -
B 74-08-17 20 -- 80 <100
R 74-08-21 -- - -- s
8 76-12=16 -- 4000 -- -
17

DIS~
SOLVED
LEAD
(P8}
(u6/L)

Dis-
OLVED
usl-
DIUM
(RB)
UG/L)

0Is-
SOLVED

MAN=-
GANESE

(M)
(UG/L)

0
30

30

VIS~
SOLVED
. MERCURY
(HG)
(UG/L)

<.1



STATION NUMBER

452728113063100

STA= DATE
TION aF
LETTER SAMPLE

A 64~08-06
A 67-09-21
A 72-07-27
A 74-08-20
A 74-08-23
A 76-07-22

STA=  DATE

T1o% © UF

LETTER  SAMPLE

B P> >

>

64=08=06
67-09-21
72-07-27
74=08=20
74-08-23

76=~07~-22

8TA=
Tiow

" TABLE' 8 .--CHEMICAL ANALYSES OF WATER FROM THE ELKHORN (PoLAR1s) HoT SPRINGs

rPB>BD>D

>

TEMPER=
ATURE
(DE& C)

46,9
48.5
49.0

47.8

CAR~
BONATE
(c03)
(MG/L)

DATE
OF

LETTER SAMPLE

»P P P>

' 64-08=06

67=09-21
72=07=27
T4-086=-20
T4-08=23

. DATE" SAM=
) OF PLED
STATION LETTER AND NAME SAMPLE BY
ELKHORN (PULARIS) HOT SPRINGS 04812W29ACC 64=-08=06 MSBH
ELKHORN (PULARIS) HOT SPRINGS 04512W29ACC 67-09-21 - FR
ELKHORN (PULARIS) HOT SPRINGS 04512W29ACC 72-07-27 MBMG
ELKHORN (POLARIS) HOT SPRINGS 04512W29ACC 74-08-20 M
ELKHUORN (POLARIS) HOT SPRINGS 04512W29ACC 74-08-23 RFS
ELKHORN (POLARIS) HUT SPRINGS 04512W29ACC 76=07-22 UsGs
DIS-
NUN- DIS- SOLVED SODIUM
CAR- SOLVED MAG= DIS= AD=
HYDRO=  HARD= BOWATE CAL=- NE- SULVED SORP=
GEW NESS HARD= Clum SIuM SODIUM PERCENT TION
SULFIDE (CA,MG)  NESS (ca) (MG) (NA) ~ SODIUM  RATIO
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
-- 15 0 4.0 1.0 -- .- -
- 5 0 2.0 .0 43 91 8.3
-- 10 0 1.8 1.5 46 90 6.8
.9 - -- 1.9 <.1 48 --
- s 0 2.0 .0 49 94 9.5
D1s-
DIS- DIS= SOLVED
HY= ALKA- DIS= SOLVED  SULVED DIS~ S0LIDS
DROX=~ LINITY  CARBON  SOLVED  CHLU- FLUO= SULVED  (SUM UF
10E - AS DIOXIDE SULFATE  RIDE RI0E SILICA CONSTI-
[GD)) cACO3 (cu2) €504) (cL) (F) (5102)  TUENTS)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
-- 75 -- 25 3.0 2.9 -- --
- 74 1.4 26 .8 - 47 167
0 74 .5 29 1.8 2.6 57 221
- 70 .2 27 1.7 2.6 55 --
-- 81 -- 32 -- 1.6 54 -
- -- -- 30 2.3 2.8 52 --
01s- DIS~
SOLVED 01S= SOLVEU DIS- 018~ pIS- DiS-
ALUM= SOLVED CAD= SOLVED  SOLVED  SCLVED TOTAL  SOLVED
LRUM BORON MIUM  LITHIUM  COBALT  COPPER LRON IRUN
(AL) (8) o) (L1) (o) (cu) (FE) (FE)
(UG/L)  (UB/L)  (UG/L)  (JB/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)
- -- -- - - -- -- 200
- 220 -- 60 -- -- -- -
- -- -- 50 - -- 0 -
17 40 <10 50 <50 <10 -- <20
- <100 -- 50 -- -- -- --
DIS-
DIS- VIS~ 01S- DIS- SOLVED
$TA-  DATE  * SOLVED  SOLVED  SOLVED  SOLVED  RUBI-
TIuN OF . MEKCURY  NICKEL z1nc CESIUM DIUM
LETTER SAMPLE (HG) (NI) ) (CS) (R8)
(UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)
A 64=08=0b - -- - -- -
A 67-09-21 - -- - -- --
A 72-07-27 - - -- - -
A T4=08-20 <.t <20 <19 <100 <20
A TU-08-23 -- -- - -- --
18

AREA
SPE-
CIFIC
CON-
FLOW DUCT-
RATE. ANCE PH
(GPM) (MICRO=-
MHOS)  (UNITS)

-- -- 8.0
450 219 8.4
105 209 8.9

32 -- .-
28 241 -
DIs- Dis~
SULVED  SULVED
SUDIuM PO-
PLUS TAS= BICAR=
PUTAS= STuM BONATE
S1UM (K) (HCO3)
(MG/L)  (MG/LY  (MG/L)
42 -- 49
-- 3.5 86
-- .7 77
-- .7 77
-- 1.0 99
DIS-
SULVED
DIS= DIS=  AMMONIA
SULVED  SOLVED  NITRU=-
NETRATE NITRATE GEN
) (ND3) (N)
(MG/L)  (MG/L)  (MG/L)
.00 .00 --
.16 70 -
- - <.10
D18~
DIs=- SULVED
SULVED MAN=-
LEAD GANESE
(P8) (MN)
(UG/L}  (UG/L)
-- v
<20

-<100



TABLE 9.--CHEMICAL ANALYSES OF WATER FROM THE PULLER HOT SPRINGS AREA

SPE=
CIFIC
CON=
DATE SAM=, . DUCT~
OF PLED FLOW ANCE PH
STATION NUMBER  STATION LEVTER ANU NAME SAMPLE BY RATE (MICRO~
- (GPM) MHOS) (UNITS)
451017112090700 A PULLER WARM SPRING . 73-07=21 K o - 7.0
. A . PULLER WARM SPRING 76=05=14 USGS 1.5 1680 7.3
451018112090701 B PULLER HOT SPRINGS 76=05=-14 UsGs 50 1680 7.7
451032112082701 C  MALONEY COLD SPRING T6=05=14 USGS 50 605 7.6
DIS= 0Ig~-.
NON= DIs- SOLVED SODIUM  SOLVED
. CAR~ SOLVED MAG= DIs- AD= PO- ALKA=
$TA=  DATE HARD= BONATE CAL= NE- SOLVED SORP- TAS- BICAR= CAR= LINITY
110N OF TEMPER~ . NESS HARD~ CIUM SIUM SODIUM PERCENT TION SIUM BONATE  BONATE AS
LETTER SAMPLE ATURE  (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIO (K) (HCU3) (c03) CACO3
(DEG_C) (MG/L) (MG/L) (MG/L) (MG/L) (M6/L) (MG/L) (MG/L) (MG/L) (MG/L)
A 73=07-21 43,0 220 -~ 58 19 250 69 7.3 20 -- - --
A 76=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
€ 76=05-14 13.0 340 94 83 33 23 12 .5 8.1 305 0 250
DIS= DIS= DIS=-
DIS- DIs= SOLVED DIS= SOLVED SOL=
pIsS~ 'SOLVED  SOLVED DIS= SULIDS  SOLVED NITRITE VED=
STA=  DATE CARBON ' SOLVED  CHLO=- FLUD- - SOLVED (SuM OF  SOLIDS PLUS PHOS=
110N OF DIOXIDE SULFATE  RIDE RIDE SILICA CONSTI- (TONS NITRATE  PHORUS
LETTER SAMPLE caz) (su4) (cL) (F) (SI02) TUENTS) PER (N) P)
. (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)  AC=FT) (MG/L) (MG/L)
A 73-07=~21 - - 91 -~ 20 - - - -
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
€ 76=05~14 12 130 12 7 40 482 .66 .11 .02
DIS- D1s= oIS~
D1S= SOLVED DIS- SOLVED DIS- DIS= DIS~ DS~ SOLVED D1s-
STA=  DATE SOLVED  BERYL=  SULVED CAD- SOLVED  SDLVED  SOLVED  SOLVED MAN= SOLVED
TI0N OF ARSENIC LIUM BORUN MIUM  LITHIUM  COPPER IRON LEAD GANESE MERCURY
LETTER. SAMPLE (AS) (BE) 8) o) [(B 9] (1)) (FE) . (PB) (MN) (HG)
(UG/L) - (UG/L) (UG/L) (UG/L) (uG/L) (UG/L) (uG/L) G/L) (UG/L) (UG/L)
A 76=05=14 - - 690 - 200 ~- 60 - - --
6. 76=05-14 34 0 690 o 190 [\ 40 4 30 .0
C  76-05=14 - -- 70 -- 30 ~- 80 .- - -
DIS= : DIS- DIS= DIS-
SOLVED Dis~ SOLVED  SOLVED  SOLVED DIS=
STA=  DATE MOLYB=  SOLVED  SELE=- STRUN=-  VANA- SOLVED
TIUN OF DENUM  NICKEL NIUM TIUM DIuM ZINC
LETTER SAMPLE Mo) (NI) (SE) (SR) () (ZN)
G/L) " (UG/L) (UG/L) (uG/L) (UG/L) (uG/L)
A 76=05-14 - - - 1100 - --
B 76=05~14 3 3 ¢ 1000 .0 20
C  76=05~14 -- -~ - 810 - -
19



STATION NUMBER

454015112181501

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

 STATION LETTER AND NAME

A
454106112171100 B
454107112174200 C

c
454107112174201 D
D
0
D
0
454109112165900 €
454213112200200 F
454243112210200 G
STA=  DATE
T10N oF PH

LETTER SAMPLE

: (UNITS)

A T6=05-14 8.3
8 76-12=15 --
¢ 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 T4-08=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
B8 76-12-15 269
c  76-12-15 176
¢ 77-06-21 --
D 64-08-05 180
D 67=09-21 210
v 72-07-10 140
v 74-08-18 170
U T4=08-21 190
€  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
HOT

HOT
HOT

SILVER
SILVER
SILVER STAR HOT
SILVER STAR HOT
JEFFERSON RIVER

STAR
STAR

CGLD SPRING -1
COLD WELL 02506W01CDD

SPRINGS AT GRATE
SPRINGS AT GRATE
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 --
10.6 -

HY=

CAR=~ DROX=

BONATE I0E

(co3) (OH)
(MG/L) (MG/L)
0 -
] -
0 -
0 -
0 0
2 -~
8 -~
[ -
0 -

STA= DATE

TION OF

LETTER SAMPLE

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

oCcOoI P

67=-09=21
72=07~10
74=08-18
74=08=21
76=09-09

moC oo

76-09-09
76~09-09

oM

NON-
CAR=-
HARD= BONATE
NESS HARD=
(CA,MG)  NESS
(MG/L)  (MG/L)
290 96
170 0
26 0
31 0
25 0
32 0
24 0
26 0
210 34
150 16
130 25
ALKA=
LINITY CARBON
AS DIOXIDE
CACO3 (£02)
(MG/L)  (MG/L)
192 1.9
221 -
144 7.1
© 148 -
173 1.7
120 .9
143 1.8
156 --
174 5
138 1.3
103 5.1
DISe
SOLVED
DIS=  NITRITE
SOLVED PLUS
NITRATE NITRATE
(NO3) (N)
(MG/L)  (MG/L)
-- .01
-- .01
00 -
.40 -
- .13
-- .13
- .04

DIS~-
SOLVED
CAL=~
CIUuM
(CA)
(MG/L)

IS~
SOLVED
SULFATE

(804)
(MG/L)

64
220
190

200

200
230
190
190

68

48
S0

01§~
SOLVED
AMMON1A
NITRO=-
GEN
(N)
(MG/L)

20

" DATE
uF
SAMPLE
76-05-14
76-12-15
76-12-15
77-06-21
64-08-05
67-09=21
72=07-10
74-08=18
74-08-21
76=09-09
76=09-09
76-09-09
DIS-
SULVED
MAG- DIS-
NE~- SOLVED
SIUM SUDIUM
(MG) (NA)
(MG/L)  (MG/L)
20 31
11 140
.3 170
3.0 -
.3 170
2.2 170
.3 170
.5 170
19 20
13 13
11 t1
018- bIs-
SOLVED  SOLVED
CHLO~- FLUO-
RIDE . RIDE
(cL) (F)
(MG/L)  (MG/L)
19 .8
22 7.0
29 8.9
32 -
34 8.9
31 -
22 9.2
31 8.7
- 5.4
1 .4
8,2 .5
6.6 .2
DIS~- DIS~-
soL- SOLVED
VED=- ORTHU.
PHOS=  PHOS=
PHORUS  PHORUS
) P)
(MG/L)  (MG/L)
.00 --
-~ .03
- .06
- .04

SPE= "~
CIFIC
CON=
§AMe SAMP~ FLOW DUCT-
PLED LING RATE ANCE
8y DEPTH (6PM)  (MICRa-
(FT) MHDS)
UsGeS -- 1.0 S74
Us6s 45 -- 931
USGS - 18 917
USGS -~ 38 918
MSBH - -- -
FR -- -- -
MRMG -~ 150 847
. [} - >40 808
RFS - 4.6 --
USGS - - “71
US6S -- -- 365
USGS - <1.0 266
DIS~ DIS-
SODIUM  SOLVED  SOLVED
AD- SUDIUM  PO~-
SORP~ PLUS TAS~
PERCENT TION POTAS- SIUM
SODIUM  RATIO SIUM )
(MG/L)  (MG/L)
19 .4 -- 3.2
53 4.7 - 10
92 15 - 6.7
‘m- - 170 -
91 15 - 8.8
90 13 -- 6.4
92 15 -- 6.4
91 14 - 6.9
17 .6 -- 9.4
15 .5 - 7.0
15 o - 4.8
DIs~-
SULVED Dis~
pIS- SOLIDS  SOLVED DIS-
SOLVED (SUM OF  SOLIDS  SOLVED
SILICA CONSTI-  (TONS NITRATE
(8102) TUENTS) PER (N)
(MG/L)  (MG/L)  AC-FT)  (MG/L)
25 361 .49 -
110 612 .83 --
110 - -2 -
- - -~ - 'UD
100 624 - -
120 712 - .09
110 612 - -
110 - - -
19 305 .41 -
21 235 .32 --
24 203 .28 -
DIS=
SALVED
ORTHO
PHUS=
PHATE
(POL)
(MG/L)
.09
.18
.12



g

TaBLE 10, --CHEMICAL

5Ta-  DATE
TION  OF
LETTER, SAMPLE

ocon>

Mmoo

| 76=05-14
76-12-15
64-08=05
67-09=21
72-07=10

T4=-08=~18
74-08-21
76=09=-09
76=09-09
76=-09=09

DIS-
SOLVED
ALUM~
INUM
(AL)
(UG /L)

ANALYSES OF WATER

DIS=-

DIS~ SOLVED DIS~
SOLVED CAD~ SOLVED
BORON MIUM T LITHIUM

(8) - (CD) (LI}

(UG/L) (UG/sL) (UG/sL)

60 - 0

260 - 380

320 - 360

- - 380

250 <10 340

450 - 320

50 - 10

30 - 0

20 - 0

DIS~- S

STA=- DATE SOLVED $
TION OF NICKEL

LETTER SAMPLE (NI)

(uG/L) (
A 76=05=14 -
C 76-12-15 -
o] 64=-08-05 -
D 67=09=-21 il
b 72=07=-10 -
o] 74~08=-18 <20
D T4=08=-21 il
[3 76=-09-09 -
F 76=09-09 -
G 76=09-09 -

DIS=- DIS= DIS=
SOLVED  SOLVED  SOLVED
COBALT  COPPER  IRON

(co) (Cu) (FE)
(UG/L)  (UB/L)  (UB/L)

- - 20

-- -- 100

- - 0

<50 <10 <20

-- -- 130

- - ‘20

- - 200
DIS- .

OLVED  DIS- 0Is- s

TRON=  SOLVED  SOLVED R
TIUM ZINC - CESIUM

(SR) (ZN) (cS)

UG/L)  (UG/LY  (UB/LY  (
360 - -~
s‘ 0 - -
-- <10 <100
u}o , -
210 -~
170 - -

21

DIS-
SOLVED
LEAD
(PB)
(UG/L)

-

DIS~-
OLVED
ugi-
DIUM -
(R8)
uG/L)

DI~
SOLVED

(MN)
(UG/L)

40

20
20

20
10
0

FROM THE SILVER STAR (BARKELLS) HoT SPRINGS AREA--CONTINUED

DIg~
SOLVED
MERCURY

(HG)
(uesL)



TaBLE 11.--CHEMICAL ANALYSES OF WATER FROM THE RENOVA HoT SPRINGS AREA

SPE-
. CIFIC
CON=
. DATE SAM=’ DUCT~
: . OF PLED FLOW  ANCE PH
STATION NUMBER  STATION LETTER AND NAME SAMPLE BY - RATE  (MICRO-
(GPM) MHOS)  (UNITS)
454728112073500 A JEFFERSON R AT RENOVA HOT SPRINGS 76=08~13  USGS: -- 440 8.7
454730112073500 B RENOVA HOT SPRINGS 01NO4w32DBC 76=08~13  ‘USGS: 40 1100 7.5
B RENOVA HOT SPRINGS 01NO4W32DBC 77-06~21 usgs a0 995 -
DIS- DIS-
NON= DIS-  SOLVED SODIUM  SOLVED
CAR=  SOLVED  MAG= DIS- AD~ PO- ALKA=
sTA-  DATE HARD=  BONATE  CAL~- NE= SOLVED SORP= TAS=  BICAR= 'CAR-  LINITY
TION  OF TEMPER-  NESS HARD= cIum SIUM  SODIUM PERCENT TION SIUM  BONATE  BONATE as
LETTER: SAMPLE ATURE  (CA,MC)  NESS (Ca) (MG) (NA)  SODIUM  RATIO (K) (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 4.4 208 s 179
B 76=08-13 50.0 180 0 51 13 150 62 4.9 13 310 0 254
8 77-06=21 48.9 - - - - - - .- .- - “-— ==
. DIS- DIS- DIS- DIs- DIs-
DIS- DIS- SOLVED  DIS- SOLVED  SOL= SULVED  SOLVED
) oIS~ SOLVED  SOLVED DIS- SOLIDS  SOLVED NITRITE  VED=  ORTHO. ORTHO
STA-  DATE CARBON  SOLVED CHLO-  FLUO-  SOLVED (SUM OF  SOLIDS  PLUS PHOS-  PHOS=  PHOS=
TION oF DIOXIDE SULFATE  RIDE RIDE  SILICA CONSTI- (TONS NITRATE PHORUS  PHORUS  PHATE
LETTER" SAMPLE (co2) (504) (cL) (F) (5102) "TUENTS) PER (N) (P) P) (PO4)
(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 .7 7 9.9 .4 17 307 42 .01 -- .01 .03
B 76-08-13 14 200 34 3.0 37 655 .89 .01 .03 -- --
B 77=06=21 - -- 34 - - - - -- -- - --
DIs- pIS- ] 018-
DisS- SOLVED  DIS-  SOLVED 018~ D18~ 0I5~ DIS=  SOLVED  DIS-
$TA=  DATE SOLVED BERYL= SOLVED  CAD- SOLVED SOLVED  SOLVED . SULVED  MAN=  SOLVED
TION oF ARSENIC LIUM  BORON MIUM  LITHIUM  COPPER IRON LEAD  GANESE MERCURY
LETTER SAMPLE (A8) (BE) (8) (Co) (LD} cu) (FE) Pg) (MN) (HE)
: (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
A 76=08~13 -- -- 40 - 20 -- 100 .- 20 --
B 76-08-13 19 0 480 v 130 0 80 6 30 .0
DI~ oIS~ DIS- DIS-
SOLVED  DIS- SOLVED  SOLVED  SOLVED  DIS-
STa=  DATE MOLYB=  SOLVED  SELE- STRON-  VANA= SOLVED
TION  OF DENUM  NICKEL  NIUM Tium DIUM ZINC
LETTER SAMPLE (MD) (NI) (SE) (SR) (V) (Zn)
(U6/L)  (UG/L)  (UB/L)  (UG/L)  (UB/L)  (UG/L)
A 76-08-13 -- . .- 440 - -
B 76=08-13 0 4 0 850 .3 0
22.
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"TABLE 12,--CHEMICAL ANALYSES OF WATER FROM THE PIPESTONE HOT SPRINGS AREA

SPE-
CIFIC
- CON-
) TDATE [SAM= FLOW DUCT=
: ) . OF PLED RATE ANCE PH
STATION NUMBER  STATION LETTER AND NAME - SAMPLE - BY (GPM)  (MICRO-
: : i ) MHDS)  (UNITS)
455344112135200 A PIPESTONE HOT-SPRINGS DOWNSTREAM FROM POOL - T7-06=21"  USES 250 592 8.1
455347112143400 8  PIPESTONE HOT SPRINGS AT PIPE - - 64=08«06 MSBH -- -- --
B 'PIPESTONE HOT SPRINGS AT PIPE 67-09-29 FR - -- 8.2
8 PIPESTONE HOT SPRINGS AT PIPE 74-08-18 Mo 79 455 8.7
B PIPESTONE HOT SPRINGS AT PIPE © 74-08=23 RFS 18 .- -
B PIPESTONE HOGT SPRINGS AT PIPE © 77-06-21 usGs ' i3 523 9.1
8  PIPESTONE HOT SPRINGS AT PIPE 77-06=21 USGS 13 523 --
DI~ . DIS- DIS~
NON= DIS- SOLVED SODIUM  SULVED  SOLVED
; CAR- SOLVED MAG- | DIS~ AD= SODIUM.  PO-
. STA- .DATE" . HYDRO=  HARD= BONATE CAL= NE~ SOLVED SORP= PLUS TAS= BICAR-
TION . OF TEMPER= GEN - NESS HARD= CIUM SIUM SODIUM PERCENT. TION . POTAS- SIUM BONATE
LETTER SAMPLE ATURE  SULFIDE (CA,MG) 'NESS (CA) (MG) (NA) SODIUM  RATIO SIUM (K} (HCO3)
(DEG €)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)  (MG/L)
A T7=06-21 38.8 -- 8 .- 3.1 .1 100 95 15 -- 2.1 --
8- 64-08-06 57.0 -- 10 0 4.0 .0 -- -- -- 99 -- 70
B 67-09-29 61,0 -- 8 [ 3.0 .1 100 94 15 - -- 4.1 102
B 74-08-18 57.0 2.3 -= -- 2.6 <.1 98 .- . - -- 1.9 100
B 74=-08-23 61.0 -- 6 0 2.6 .0 100 96 17 -- 2.0 134
B 77=06=21 60.0 -- 8 - 3.2 .0 98 95 15 -- 1.9 --
g 77-06=21 60,0 .- - - -- -- -- - -- - - -
DIS= DIS= DIS~
DIS= DIS~ SOLVED SOLVED  SOLVED
i ALKA= DIS- SOLVED  SOLVED DIS- SOLIDS DIS~ DIS=  NITRITE AMMONIA
STA- '~ _DATE CAR= LINITY  CARBON  SOLVED  CHLO- FLUO= SOLVED (SUM QF SOLVED  SULVED PLUS NITRO-
TION oF BONATE AS DIOXIDE SULFATE  RIDE . RIDE SILICA CUNSTI- NITRATE NITRATE NITRATE GEN
LETTER SAMPLE (c03) CACO3 (c02) (s04) (cL) (F) (8102) TUENTS) (N) (NO3) (N) (N)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A T7=06+21 0 -- -- 95 22 5.5 70 -- -- - .01 -
B 64-08~06 18 87 -- 93 24 5.4 -- -- .00 .00 -- -
B 67-09~29 . 0 84 1.0 94 23 -- 59 334 -- - - -
8 74-08-18 4 89 .3 94 20 5.3 66 -- - - -= <.10
B 74=08~23 0 110 .- 99 27 3.1 66 366 -- - .- -
8 77-06~21 Te- - -- 97 22 5.6 61 -- -- -- .01 --
B 77-06~21 -- -- - - - - 67 -= - - -n -
DIS- DIS= DIS=
. SOLVED DIS- DIS- DIS~ SOLVED  SOLVED
. Sia- | DATE ALUM- SOLVED  SOLVED  SOLVED MAN= STRON-
TION OF INUM BORON  LITHIUM IRON GANESE TIUM
LETTER SAMPLE (AL) (8) n (FE) (MN) (SR)
(U6/LY  (UG/L)  (UG/L)  (UB/L)  (UB/L)  (UG/L)
A 77=06-21 -~ 290 90 70 4 90
B 64-08-06 - - -- 100 -- --
B 67-09-29 - 350 100 .- -- --
B 74~08=18 15 280 90 <20 <20 --
B 74-08-23 -~ ' 500 90 -- .- --
B 77-06-21 -~ 290 90 60 ] 100
‘
23



STATION NUMBER

TABLE 13.--CHEMICAL ANALYSES OF WATER FROM THE BoutDer- (D1aMonp S) Hot SPRINGS AREA

STATION LETTER AND NAME

461054112061000 A

461153112053700 8

8

8

8

.

B

8

B

461153112053701 c

461153112053702 D

461153112053703  E

461153112053704  F

STa=  DATE

TION  OF TEMPER=-
LETTER SAMPLE ._ATURE

(DEG C) .

A 76-03-26 12,0
B. 64-11-24 38,0
B 67=09=21 67.0
B 73-07-28 75.0
B T4-08=21 76.0
B 74=08-22 76.0
B 76-03-26 76,0
B 76=-04e27 74.4
€ 73-07-28 59,0
D 73-07-28 64.0
£ 74=08-22 62.0
F 73-07-28 42.0
STA-  DATE CAR=
TION OF BONATE
LETTER SAMPLE (co3)
' (MG/L)

A . 76-03=26 0
8 64-11-24 15
B8 67-09-21 3
B 73-07-28 -
B 74=08-21 --
B 74-08-22 4
B 76=03-26 0
B 76=04~27 --
€ 73=07-28 -
D 73-07-28 --
E 74-08-22 3
F 73-07-28 -

BOULDER
BOULDER
BOULDER
BOULDER
BOULDER

BOULDER
BOULDER
BOULDER
BOULDER
BOULDER

 BOULDER
BOULDER

HYDRO=-
GEN
SULFIDE

(MG/L)

ALKA=
LINITY
AS
CACO3
(MG/L)

148
148
144

164

139
140
139

COLD SPRING 0SNO4W16DCA
HOT SPRINGS 0SNO4W10CAB
HOT SPRINGS O0SNOYW10CAB
HOT SPRINGS OSNO4W10CAB
HOT SPRINGS 0SNO4W10CAB
HOT SPRINGS 0SNQ4W10CAE
HOT SPRINGS 0SNO4W10CAB
HOT SPRINGS OSNOQ4W1O0CAB
SPRING 1
SPRING 2
SPRING 3
TUNNEL
" NON= DIS-
CAR= SOLVED
HARD= BONATE CAL~
NESS HARD= CIUM
(CA,MG)  NESS ({1 )]
(MG/L) (MG/L) (MG/L)
140 0 40
10 0 4.0
8 0 3.3
18 - 6.0
6 0 2.3
- - 2.2
8 0 2.8
6 0 2.3
-- -- 10
- -- 10
-- - 2.7
- - 10
DI8=
DIS~ SOLVED
CARBON  SOLVED  CHLO=
DIOXIDE SULFATE RIDE
(c02) (s04) (cL)
(MG/L) (MG/L) (MG/L)
3.6 19 7.1
- 78 22
1.1 79 17
- - 18
- 77 24
- 74 19
.4 80 17
- 74 18
- - 22
- - 17
.9 74 19
- - 22
STA=  DATE
TI0N OF

LETTER SAMPLE

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

T4=-08-22
76-03=26
76=04=27
73=07=-28
73=07=28

TcOomo ™ LT T >

74=08=-22
73=07-28

mm

OIS~
SOLVED
MAG=
NE=-
SIUM
(MG)
(MG/L)

DIs~-
SOLVED
FLUQO-

RIDE

(F)
(MG/L)

.4
15

6.9

12
12

DIS~
SOLVED
AMMONTIA
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
T4=08=22
73=-07-28
DIS=
SOLVED
SODIUM PERCENT
(NA) SODIUM
(MG/L)

16 20
120 94
100 91
124 96
120 -
120 95
120 96

82 -

74 --
120 -

84 -

DIg-

SOLVED
DIS~ SOLIDS
SOLVED (SUM OF
SILICA CONSTI-
(S102) TUENTS)
(MG/L)  (MG/L)

25 210

95 407

64 -
100 437
110 --

95 416

96 410
100 --

97 --
106 -

97 --
DIS=
SGL=
VED=-

PHOS=
PHORUS

P)

(MG/L)
.04
.03
.01

SPE=-
CIFIC
CON=-
SAM= FLOW  DUCT=
PLED RATE  ANCE PH
BY (GPM)  (MICRD=
: MHOS)  (UNITS)
Us6s - 2.0 311 7.9
MSBH 250 - -
FR - - 8.4
K >1000 -- 8.3
RFS - -- -

M 590 523 -
usGs - 579 8.8
usGs - 622 --

K 2.0 -~ 7.0

X 5.0 -~ 7.0

M - 525 8.5

X 2.0 - 7.0

DIs- Dis-
SODIUM  SOLVED  SOLVED
AD= SODIUM  PO-
SORP- PLUS TAS-  BICAR-

TION  POTAS- SIUM  BONATE

RATIO SIUM (x) (HCO3)
(MG/L)  (ME/L) (MG/L)

.6 - 3.0 180
- 132 - 150
18 - 5.5 170
10 - 2.5 -
22 - 3.8 200
-- - 3.8 161
19 - 4.0 171
22 - 3.8 169
- - .3.1 -
- - 3.2 -
-- - 3.8 164
- - 3.3 -
oIS-

DIS~ SOLVED

SOLVED DIS~ DIS-  NITRITE
SOLIDS SOLVED SOLVED  PLUS
(TONS NITRATE NITRATE NITRATE

PER (N) (ND3) (N)

AC=FT)  (MG/L)  (MG/L)  (MG/L)
.29 - - .32,
- .00 .00 -
.57 - - .00
56 - - 00



STA=
TION

TABLE 13.--CHEMICAL ANALYSES OF WATER

. DATE
COOF

LETIER SAMPLE

o Mm@ >

c Mmoo

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

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

i §TA- . DATE

TION  OF
LETTER SAMPLE

o2 l=vI= 2 20 -3

mo x

76=03-26
b4=11=-24
67=09~21
74=08=-21
T4=08=-22

76=03-26
76=04=27
T4=-08=-22

DIS=-

SOLVED DiIS~
ALUM= SOLVED

. INUM ARSEN

1C

(AL) (AS)
W6/L)  (UG/L)
-- 2
14 -
- 18
20 -

DIS-
SOLVED DIS
MAN= SOLv
GANESE MERCU
(MN) {HG

(UG/L) e/
0
<20
0
<20
SY
TI

ED
RY
)

L)

.0

A~
UN

0Is-
SOLVED
BERYL=

LIUM

(BE)
(U6/L)

DIS=-
SOLVED
MOLYB=-

DENUM

(M0)
UG/

1

DATE
OF

LETTER. SAMPLE

B

To=04=27

FrRoM THE BouLDer (DiaMonD S) HoT SPRINGS AREA-~CONTINUED

DIS-
SOLVED
BORON

(B8)
(UG/L)

20

630

550.

560

570
570
540

DISe
SOLVED
NICKEL

(NI)
(ue/L)

]

<20

<20

TOTAL

FILT-

RABLE
RESIDUE

(MG/L)

430

DIS=
SOLVED
CAD=
MIUM
(Co)
(UG/L)

0

<io0

<10

pb1s-
SOLVED
SELE-

NIUM

(SE)
(uG/L}

DisS+
SOLVED
GROSS
ALPHA

AS
U=NAT.
(UG/L)

6.5

25

DIS-
SOLVED
LITHIUM

(L1)
{uG/L)

20
210
260
240

260
250
220

DIS-
SOLVED
STRON=

TIuM

(SR}
e/l

270

140
160

DIS-
SULVED
GRUSS

BETA

AS
Cs=-137
(PC/L)

S.5

DIS-
SOLVED
COBALT

co)
we/L)

DIs~
SOLVED
GROSS

BETA

AS SR90

/Y90

(PC/L)

4.5

DIS-
SOLVED
COPPER
(cu)
(we/L)

<10

<10

DIS~
SOLVED
ZINC
(IN)
(us/L)

0Is-
SOLVED

IRON

(FE)
(uG/L)

0
0

20
10

20 -

<20

D1s-
SOLVED
LEAD
(P8)
(ue/L)

1

<100

<100

DIS~
SOLVED
RUBI~-

DIUM

(RB)
(UG/L)



453319111535301
453520111535200
4535211115355y2
C
C
c
€
453521111535600  p
D
453521111535801 E
453522111535601 F
F
453524111535400 G
G
STA- LATE -
TION OF TEMPER=
LETTER SAMPLE ATURE
(DEG C)
A 76=05=-12 23.0
A 77=01=-15 17.90
B 77-N1-15 S2.0
[ 64=11=24 38.0
c 67-09-21 S1.0
C TU=08=21 49.5
c 74=~08=27 -
c 76=05~-12 50.0
[ 77-01-15 51.0
n 67=09=21 -
D T6=05-12 49.0
F TH=05-12 12.0
F 76=-05=-12 24,0
F 77-01-1% 39.0
G 76=05=12 25.0
G 77-01-15 13.0

STATIUN NUMBRER

TaBLe 14.--CHEMICAL ANALYSES OF WATER FROM THE PoTos1 (CLARK) HoT SPRINGS AREA

“STATION LETTER AND NAME

oMW P >

POTOST
POTOST
POTOST
POTOST
POTNST

POTOST
POTOSI
FOTOST
POTOSI
POTOSI

POTOST
POTNST
PO10ST
POTOST
- PNTNST

POTOST

HYDRG=

GEM
SULFTDE
(M/7L)

DRAIN SOUTH
NRAIN SGUTH

HUT
HOT
HUY

HOT
HOT
HOT
HuT

HUT

HOT

SPRINGS
SPRINGS
SPRINGS

SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS

SPRINGS

COLD SPRING
WARM SPHING
PIARM SPRING
DRAIN NURTH

ORALN "NORTH

HARD=
NESS,

(CA, MG}
(MG/L)

22
29
30
36
28

27
26
28
33

26
23
15
29
25

26

VENT |

VENT
VENT

VENT
VENT
VENT
VENT
VENT

VENT
VENT
VENT
VENT

NUN=

CAR=
BONATF
HARD=
NESS
(MG/L)

018~
SOLVEU
CAL-
CTuM
(CaY
{MG/L)

DIS-
SOLVED
MAG=
NE~
S1um
(MG)
(MG/L)

26

DATE
al3
SAMPLE

76=05=12
77=01=-15
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
T6=05-12

77-01=15

DIS=
SULVED

SuUDIUM PERCENT
(NA) SOOTUM

(MG/L)

39
R2
B9

88

91
94
Bo
A8
87

79
S.6
36
Ag
67

ea

78
85
86

86

a7
87
86
84

86
s4
83
36
84

SPE~-
CIFIC
CUN-
'SAM- oucT-
“PLED FLOW ANCE PH
BY RATE (MICRO=
C (GPM) MHOS) (UNLITS)
.USGS a6 240 a,.1
. USGS -. - -—- -
1 USGS - - -
MSBH -- - -
" FR -—- - 8.0
M >52 471 &6
M 55 - -
UsGs 10 500 .5
UsGs - 482 -

FR -- - 7.6
usGs 8.0 507 8.4
usGs 5.0 78 7.0
UsGs 1.0 184 7.0
UsGs . - - -
UsSGs 73 429 8.3

T UsSGS - hdd -
DIS=- Dis=-
SODIUM SOLVED SULVED

Ap= .SODIUM PO~ .
SORP=- PLUS TAS= BICAR-
TtuN POTAS~ SIuM BONATE
RATIO SIUM (K) (HCO3)
(MG/L) (MG/L) (MG/L)
3.6 - 1.2 54
6.7 -~ 1.6 -
7.0 - 1.7 -
- 93 -- 79
7.3 - 3.6 67
-- -- 1.6 63
7.8 - 1.9 64
7.5 - 1.7 66
7.3 - 1.7 -
6.6 - 2.8 69
6.9 -- 1.8 62
.5 - .8 30
4.0 - 1.1 49
7.1 - 1.7 -
5.8 - 1.6 65
7.5 .- 1.7 -

87



S

TION

nF

LETTER SAMPLE

[N aNeNal OO > >

« ammmo

76=05=12

77-01=15
77=-01~-15
6U=11~24

T 67=09=21

Tu=08=21
74~08=27
16«05«12
77=01-15
67=093=21

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

77-01=15

TABLE 14, -=CHEMICAL ANALYSES OF WATER FROM THE Potos1 (CLArk) HoT SPRinGs AREA--CONTINUED

. DIS- DIS=-
- . DIS= nis- . SOLVED DIS- SOLVED
ALKA= DiS- SULVED  SOLVED DIS=- S0LIDS  SULVED DIS~ DIS=  NITRITE
CAR= ' LINITY  CARBNN SOLVED CHLO- FLUO=- SCGLVEL  (SUM GF SULIDS SOLVED SULVED PLUS
BONATE AS DTOXIDE SULFATE  RIDE RIDE SILICA. COUNSTI-  (TONS  NITRATE NTTRATE NITRATE
€CO03)  CACO3 n2) (S04) (cL) (F) (ST0U2) TUENTS) . PER (N) (NO3) (i)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT)  (MG/L)  (MG/L)  (MG/L)
0 44 .6 53 2.7 3.7 31 166 .23 -- -- .01
0 65 -- 140 8.0 5.8 - - - .00 .00 --
2 58 1.1 140 .0 .- 41 319 - -- -- .-
2 55 .3 140 S.4 6.2 46 - - -- - --
2 72 -- 160 4.4 3.6 47 365 - - -- --
0 Y] .3 130 5.8 6.6 44 318 .43 -- - .07
- -- -- 140 6.0 -- 4s - -- -~ -- -
2 60 2.9 140 2.5 -- -- -~ -~ - - --
0 51 .4 120 5.6 5.9 43 296 .40 -- -- .00
0 25 4.8 8.3 1.1 4 21 60 .08 -~ - .00
1 40 7.8 46 2.4 2.4 30 149 .20 -- - .00
0 53 .5 98 4.5 5.0 39 258 .35 - - .00
‘D1s= Dis-
SOLVED s0L-
AMMON A VED~
STA= . DATE NITRO= PHOS=
TIOUN uf GEN PHORUS
LETTER SAMPLF (N) (43
(MG/L)  (MG/L)
A Te-05=-12 -- .01
A T7=01-15 -- -
B 77=01=15 -- .-
€ 6d-11-24 .- -
€ h7-09-21 -- --
[o T4=08=21 <.10 -
C  74-08-27 .- .-
€ T7o-uS-12 - .01
C  77-01-15 -- -
D A7=09=21 -~ --
D 76=05-12 -~ .01
E  7a=05-12 -~ .01
F  76=05=~12 -~ .01
F  77=01=15 -~ --
G 76=05~12 -~ .00
-
G 77-01=15 -~ -
7



" STA=

TION -

TABLE 14,--CHEMICAL ANALYSES OF WATER FROM THE PoTost

DATE
OF

LETTER SAMPLE

[z X=EsNa B 3

oomm mooono

76~05~12
b4=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

77-01=15

DIS=
SOLVED 0Is- SULVED nIS- DTS- nis- DIS- ,
ALUM= SOLVED CAD- SOLVED  SOLVED  SOLVED  SOLVED
INUM BORON MIUM '~ LITHIUM COBALT  COPPER IRON
(AL) (8) D) (n (co) (cu) (FE)
We/L)  (Y6/L)  (UG/L)  (UG/L) (WersL)  (UG/LY  (UG/L)
-- 30 - 20 .- -- 130
- —— - - - - 0
-- 250 - 80 -- -- --
6 <20 <10 50 <50 <10 <20
.- <100 -— 60 -- -- --
- 20 - 60 .- - 10
- - - 60 -- - -
- 300 -- 60 - -- --
-= 20 - 60 -- -- ag
-- 20 - 0 -- -- 120
-- 20 -- 30 -- -- 200
- - - 60 - - -
- 30 -- 50 -- -- 60
- T me- - 70 - - -—
DIS-

DIs- SOLVED pis~ DIS- S
STa=  DATE ~ SOLVED  STRON=  SOLVED  SOLVED R

TION oF NICKEL TIUM ZINC CESIUM

LETTER SAMPLE (NT) (SR) (ZN) (cs)

(UG/L)  (UG/L) ~ (UG/L)  (UG/L) 4

A T6~05=12 - 300 - -~

C 64~11-24 -- -- -~ --

C  67-09-21 - .- -- -~

C  T4~08-2) 20 - 10 <100

€ 74~08-27 -- -- .- --

€ 76-05-12 -- St0 -- -~

C  77=01-15 - -- -- --

D 67-09-21 - -- - --

D 76-05-12 -- 490 - -

E  76-05-12 - 120 -- -

F 76=-05-12 .- 299 -- --

F 77=01-15 -- -- - --

G 76=05-12 - 460 -- --

6 77-01-15 - -~ .- -~ --

28

018~

NIS=-

SOLVED

LEAD
(PR)
(UerL)

DIS-
OLVED
usl-
DIUM
(RB)
us/L)

100

DIs=-
SOLVED
MAN=
GANESE
(MN)
wersL)

<20

(CLARK) HoT SpRINGS AREA~-CONTINUED

DIS=-
SOLVED
MERCURY

(HG)
uerL)

B
'

'

'

!
N
!

'

L

|
o
'

'

|

'

'



¢

TABLE 15.--CHEMICAL ANALYSES o#_ WATER FROM THE WoLF CREEK HOT SPRINGS AREA

SPE~-
CIFIC .
) L . . CON=
DATE . SAM= LFLOW . ouCT~-
.o OF PLED : RATE ANCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE 8Y {(GPM} {(MICRO~
. i MHOS) ‘(UNITS)
445831111384300 A MADISON R UPSTREAM FROM WOLF CR 10SGIEGT7DBC - 76=08~13 UsGs - 218 -
445833111390201 8 WOLF CREEK WARM SPRING 2 76=05~13 ~ USGS’ 10 1200 7.8
445857111365200 c WOLF CREEK COLD SPRING 10SO01E09BBC T6=08~13 USEs <1.0 283 --
445902111364700 0 WOLF CREEK. HOT SPRINGS 10S01€£09BBB 76=08~13 ° UsSGS 50 679 -
445902111364701 3 WOLF CREEK HOT SPRINGS 76=05~13 .US6S, 53 659 8.6
44590811136460) F WOLF CREEK WARM SPRING 1 76=05~13 USGS 135 333 8.3
445932111352000 G WOLF CREEK NEAR MORAINE 10S01E0380C 76=08~13 - USGS - 97 -
DIs- OIS~
NON= DIS=- SOLVED SODIUM SOLVED
CAR= SOLVED MAG= 0IS- AD=- PO~ ALKA=~
STA= " DATE HARD=- BONATE CaL=- NE=~ SOLVED SORP- TAS~ BICAR~ CAR= LINITY
TION OF TEMPER= NESS HARD= CIUM SIUM SODIUM PERCENT TION SIuM BUNATE BUNATE AS
LETTER SAMPLE ATURE (CA,MG) NESS (CA) (MG) (NA) SODIUM RATIO (K) (HCO3) (C03) CACO3
(DEG ) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
A 76=-08-13 i8.5 52 [ 15 3.6 20 44 1.2 3.0 85 - 70
B 76=05=13 25,5 24 0 6.5 1.8 270 95 . 24 6.5 491 0 403
o 76=08~13 10.0 130 0 38 8.1 8.1 12 ., C W3 1.4 168 - 138
D 76-08=-13 67.0 -- - - -— - .- - ~- - - -
£ 76=05-13 68.0 15 0 4.7 .8 120 94 13 1.9 157 9 144
F.. 76=05-13 23,0 62 0 19 3.5 49 63 2.7 1.6 145 0 119
6, 76-08=13 10.0 35 1 it 1.9 1.5 8 .1 .5 42 - 34
pIs- DIS- 0Is- DIS- DIS- .
' pIS= DIsS- SOLVED DIS~ SOLVED SOL- SULVED SOLVED
. DIS-  SOLVED SOLVED  DIS=  SOLIDS SOLVED WITRITE  VED-  ORTHO. URTHO
STA-  DATE CARBON  SOLVED CHLO=  FLUD=  SOLVED (SUM OF  SOLIDS  PLUS PHOS-  PHDS=  PHOS-
TION  OF DIOXIDE SULFATE  RIDE RIDE  SILICA CONSTI~ (TONS NITRATE  PHORUS  PHORUS  PHATE
LETTER SAMPLE (co2) (504) {CL) (F) (8i02) TUENTS) PER (N) (P) (P) (PO4)
(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
8 76=05-13 12 80 49 21 18 715 .97 02 .00 - -
[ 76=08=-13 - 7.1 .9 .3 16 163 .22 04 - .01 .03
D 76=08-13 - 50. 2e 18 - - - -- .- -— --
E 76=-05-13 .7 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 L 5.8 o3 .1 6.4 49- .07 .06 - .00 .00
DIS=- DIs= DIS-
DIS~ SOLVED DIS~- SOLVED DIS~- DIS~- DIs~ DIS~- SOLVED DI~
STA= DATE SOLVED BERYL= SOLVED CAD- SOLVED SOLVED SOLVED SOLVED MAN= SOLVED
TI0N OF ARSENIC LIUM BORGN Mium LITHIUM COPPER IRON LEAD GANESE MERCURY
LETTER SAMPLE (AS) (BE) (8) (CD) (LI) {Cy) (FED (PB) (MN) (HG)
(UG/L) (UG/L) (UG/L) (us/L} we/L) (UG/L) (UG/L) (U6/L) wersL) (ue/L)
A 76=-08=-13 -— - 140 - 120 - 190 - 20 --
b 76=05-13 - -- 190 -- 120 -- 10 - -- --
€ 76-08-13 -- -- 20 -- 0 -- 230 -- 0 --
E 76=05-13 "' 7 0 40 0 80 0 0 3 0 .0
F 76-05-13 - - 40 - 40 - 140 .- - -
6 76-08-13 -- -- 0 - 0 - 100 -- 0 -
DIS- DIS~ DIS~ DIS-
SOLVED DIS~ SOLVED SOLVED SULVED DIs~
STA=- DATE MOLYB=- SOLVED SELE= STRON= VANA= SOLVED
T10N OF DENUM NICKEL NIUM TIium DIum ZINC
LETTER SAMPLE (MO) (NI) (SE) (SR} ) {IN)
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) ~ (UG/L)
A 76=-08-13 - - - 70 - -
8 76=05-13 - -- -- 130 - -
C 76~08=-13 -- - - 130 - -
E 76=05=13 30 2 0 70 .0 0
F 76=-05-13 - - L e 150 - -
°6 76=08-13 - - -- 60 -- -
2



452159111435700
452201111434600
452202111445100

452207111433700

452226111432700

STA= DATE
TIUN OF
LETTER SAMPLE

AN eT >

mo o

TaBLE 16.--CHEMICAL ANALYSES OF WATER FROM THE ENNIS (THExTon) HoT SPRINGS AREA

SAM= S
PLED
BY 0

USGS

" USGS

DATE
OF
STATION NUMBER  STATION LETTER ANU NAME SAMPLE
A THEXTON COLD SPRING 05S01w28DCD T6=04=01
B NELSON-R.LEE WELL 77-09-07
C  ENNIS (THEXTON) HOT SPRINGS 05SO01W2B0CA 69-02-06
C  ENNIS (THEXTON) HOT SPRINGS 05501W280CA 76=04-01
C  ENNLS (THEXTON) HOT SPRINGS 05S0142BDCA 76-04-01
D THEXTON HOT WELL 05S01W28DBD 76=04=01
D THEXTON HUT WELL 05S01W280BD " 76=04=01
E  PRAY COLD SPRING 77-11-05
. DIs~-
NON~ DIS=  SOLVED
CAR=  SOLVED  MAG= oIS~
WARD~  BONATE  CAL~- NE- SOLVED
PH  TEMPER-  NESS HARD=~ CIuM SIUM  SODIUM PERCENT

76=04=01
77=09=07
69=02=06
76=04=01
76=04=01

76=04=01
76=04=01
77~11=05

STA= DATE
T10Nn OF
LETTER SAMPLE

oo om>

moc o

T6=04=01
77-09=07
69=02-06
76=04-01
76-04-01

76-04=01
76=04-01
77-11=05

(NA) SODIuM

25 20

22 21

340 95

330 95

26 22
DIS-

SULVED

DIsS- S0LIbLS

GLVED (Sum OF
[LICA CONSTI-

$102) TUENTS)
MG/L) (MG/L)
31 314
41 284
96 1030
91 -
98 1040
95 -
41 311

ATURE  (CA,MG)  NESS (CA) (MG)
(UNITS) (DEG C)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
7.7 7.8 210 0 50 20
-- 16.0 180 1o, 47 14
-- -- 210 5 32 20
7.7 83.2 17 0 5.8 .6
- - -- - 5 .6 -
8.7 72.2 18 [ 5.8 .9
7.6 15.0 200 0 50 17
DIS- DIS=
ALKA= DIS- SOLVED  SOLVED
CAR= LINITY  CARBON  SOLVED  CHLO- FLUO- S
BONATE AS DIOX10E SULFATE  RIDE RIDE s
(c03) CACO3 (cu2) (504) (cL) F) (
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (M&/L)  (MG/L)
0 209 8.1 34 19 .8
L .- 160 -~ 33 21 .4
0 205 -~ 30 72 .3
0 163 14 220 120 11
-- 358 -- 250 110 11
0 200 9.6 32 18 1.2
DIs-
soL-
VED-
STA~  DATE - PHOS=
T10H nF PHORUS
LETTER SAMPLE )
. (MG/L)
A T76=04=01 .02
B 77-09-07 .-
C  69-02=06 L =-
€ 76=04=01 Lu2
C 76-04=01 -
D Te=04=01 .03
0 76=04=01 -
E - 77-11=0S --
30

MSEH
USGS
USGS:

USGS
USGS’
USGS

SODIUM
AD=
SORP=
TION
RATIO

.8
.7

36

34

.8

OIS~
SOLVED
SOLivS
(TONS

PER
AC=FT)

.43
.39

1.40.

1.41

42

AMP=
LING
EPTH (
(FT)

-— - <

LIS=-
SOLVED
SODIUM

PLUS
PUTAS=

SIumM
(MG/L)

DIS-
SULVED
NITRATE
(N)
(MG/L)

.00

SPE-
CIFIC
CON-

FLow  DUCT-

RATE  ANCE

GPM)  (MICRO=
MHOS)
.20 458
6.0 410
18 -
20 1510
20 1510
.20 1540
.20 --
20 440
DIs-
SOLVED
PO-
TAS- BICAR=
SIUM BONATE
(K) (HCO3)
(MG/L)  (MG/L)
5.4 255
S.1 200
-- 250
17 - 442
17 437
6.3 240
DIS~
SOLVED
DIS=  NITRLTE
SOLVED PLUS
NITRATE NITRATE
(NO3) (N)
(MG/L)  (MG/L)
- .$}
<00 -
- .01
- .00



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

DIS= Dis- ’ ’ DIS~

D18~ SOLVED oIS~ SOLVED DIS= - DIS- DIg= vIs- SOLVED DIS=
STA=  DATE SOLVED  BERYL+  SOLVED CAD= SOLVED  SOLVED  SOLVED  SULVED MAN= SDLVED
Ti0N aF ARSENIC LIuM BORON , MIUM  LITHIUM  COPPER 1RON LEAD GANESE MERCURY
LETYER: SAMPLE (AS) (BE) (8) (co) (1 (cu) (FE) (PB) (MN) (HG)
(UG/L)  (UG/L)  (UG/L) . (UG/L)  (UG/LY  (UG/LY  (UGsL)  (UG/LY)  (UB/LY  (UG/L)
A T6=04-01 6 [\ 110 0 40 1 0 1 0 o0
8 77-09-07 .- -~ 50 . -- 30 -- 1400 .- 30 --
€ 69-02-06 -- - - - -- -- 700 -- - -
C  76=04=01 25 .10 610 . 0 260 1 20 0 o0 .0
€ 76=04-01 - -~ - -- -- - .- . =- -- --
D 76-04-01 B - T 610 - - - 1700 -- - --
& 77-11=05 -- -- 160 -- 80 - 310 -- 0 --
- 018= DIS~- 01S- D1S~
SOLVED = DIS= SOLVED  SULVED  SOLVED DISe
. STA=  DATE MOLYB=  SOLVED  SELE= STRON=  VANA= SOLVED
’ TION OF DENUM  NICKEL NIUM YIuM DI1uM ZINC
LETTER SAMPLE (MO) (ND) (SE) (SR (V) (ZN}
C (uG/L) (UG/L)  (UG/L) we/L) (u6/L) We/L)
A 76=04=01 2 7 1 T 270 3.4 0
B 77-09-07 -- - - 410 -- .-
C  69-02-06 - -- -- -- - ~-
€ 76-04=01 12 7 0 180 1.2 0
C  76=04-01 - -- -- 160 -- . --
D 76-04=01 - .- - .- -- .~
i E  77-11=05 -- -— -- 260 - -~
’ i
31



TaBLE 17.--CHEMICAL ANALYSES OF WATER FRoM THE NORRIS (HAPGOOD, BEARTRAP) HOT SPRINGS AREA

STATION LETTER AND NAME

STATION NUMBER
453403111411100
4534131{1412100
453419111410500
453421111410800
453430111410000

STA= * DATE

TION . 0OF PH

LETTER SAMPLE
(UNITS)
A 76=03-31 7.9
B 76-07-09 -
C  76-08-14 --
D 76-03-31 --
D 76-03-31 --
E bu-11-24 --
E  67-09=29 8.5
E T4-08-21 7.6
E 7u-08-27 --
E T6-03-29 /.8
E 76-03-29 .-
STA=- . DATE. RICAR=
TION OF BUNATE
LETTER SAMPLE (HCO3)
(MG/L)
A T6=03-31 219
3] 76=07-09 109
C  Te-ng-t4 310
17 T6=03=31 294
D 76-03-31 --
E bu=11=-24 390
E 67-09-29 330
€ Tu-08-et 380
£ 74-08-27 409
E T6-03-29 383
£ 76-03-29 -

m mmMmmmm cCOOT >

ROWE CCLD SPRING

HOT SPRINGS CREFK AT NURRIS
NORRIS WARM WELL 2 03S01wW14DARZ2

NORRIS (BEARTRAP) wELL
WOKRIS (BEARTRAP) wELL
NORRIS (BEARTRAP) HODT SPRINGS
NORRIS (EEARTRAP) HhOT SPRINGS
KORRIS (BEARTRAP) HNT SPRINGRS
NOKRIS (BFARTPAP) HNT SPRINGS
NORR1IS (BEARTRAP) HNT SPRINGS
NARRIS (BFARTRAP) HNT SPRINGS
NON=-
CAR=
HYDRO- HARD= AONATE
TEMPER= GEN NESS HARD =
ATURE SULF1DE  (CA,MG) NESS
(DEG C) {MG/L) (MG/L) (MG/L)
12.0 - 140 0
17.5 - 110 27
21.0 -- 78 4
14,0 - b8 0
14.0 - - -
- -- 12R Q
41.0 - 33 0
32.5 <i.0 56 0
45.0 - SR 0
50.0 - 61 ")
ALKA= OIs=
CAR= LINITY LARBUN SULVED
BINATF r3 DINXYOE SULFATE
(€03} CACu? (Cu2) (s04)
(MG /LY (MG/L) (MG/L) (MG/L)
0 196 4.8 70
- A6 - 18
- 254 - 119
- 241 - RQ
[ 320 - 130
9 286 1.8 150
1 313 15 130
- 328 - 150
0 314 9,7 130

nis=~
SOLVED
CHLN=
RIDE
(cLy
(MG/L)

11
6.5

156

13

25
18
23
27
2?2

DATE
oF
SAMPLE
T6=03=31
76=~07=-09
76=08=14
76=-03=314
76=-03=31
bl=-11=24
67-09-29
74-08=~21
74=-06=27
76~03=29
76=03=29
DIS=-
SULVED
MAG= DIS~
NE= " SOLVED
STuUM SODTUM
(MG) (NA)
(MG/L) (MG/L)
12 69
8.1 15
5.4 -
7.2 120
10 .-
3.0 200
3.2 180
2.6 210
3.2 190
 DpIS-
SULVED NIS~
FLUO= SOLVED
RIGE SILICA
(F) (sIn2)
(MG/L) (MG/L)
2.4 36
5.4 56
4.9 46
- 44
8.5 -
- 79
7.4 88
4.4 87
8.1 iR
-- 71

SPE-
CIFIC
CON=
.SAM= SAMP=- bUCT=-
PLED LING FLOW ANCE
8y DEPTH KATE (MICRO-
{FT) {(GPMm) MHOS)
USGS - 2.0 a70
UsGs - - 294
USGS 45 10 730
USGS - - 602
UsGs - - 662
MSBH - - -
FR - - -
M == 105 903
RFS - 30 -
UsGs -- 112 970
USGS -- . 112 970
0I§= DIS~
SOLIUM SOLVED SOLVER
AD=- SOD (UM PO~
SORP= PLYS TAS~
PERCENT TION PUTAS= S1UM
SODIUM RATIO STum (K)
(MG/L) (MG/L)
a7 2.2 -- .0
22 - .6 -— 9
-t - - N
73 S.6 - 6
-~ - 180 -
90 15 - 11
as 11 - 10
86 12 -- 11
85 11 - 11
DTS-
SOLVED DI~
SOLIDPS SOLVED vIg= nIs~
(SuM OF SNLIDS SOLVFD  SOLVED
CONSTI= (TONS NITRATE NITRATE
TUENTS) PER N (ND3)
(MG/L) AC=FT) {(MG/L) (MG/L)
354 .48 - -
458 .02 .- -
-- - .00 00
642 i - -
6u? -- -- --
708 .= -- -~
651 .89 -- --



TaBLE 17.5=CHEMICAL ANALYSES OF WATER FROM THE NORRIS

STA-."

TION

DATE °
OF

LETTER SAMPLE’

IO D

mmmmm

m

sTA-
TI0M

76=03-31
76=07=09

©76=08-14

T6-03=3)
76-03-31

b4=11~24
67=09=29
T4=08=21

© 74-NB=27

76=03~29

76=03~29

DATE
OF

LETTER SAMPLE

TOON D

m mmmmm

76=03=31
76=07-09
76=08=14
76=03=3¢
76=03=-31

64~11-24
67-09-29
74-08-21
T4=08=27
To=03=29

T6=03~29

D1S~- DIS- nis- 0IS~- DIS=
SOLVED  SULVED sOL- SOLVED  SOLVED
NITRTTE  AMMONIA VED= ORTHO.  ORTHD
STA=  DATE PLUS NITRO= PHAS~  PHNS- PHUS=
TI10N UF NITRATE GEN PHUPUS  PHORUS  PHATE
LETTER SAMPLE () 1)) P) (PY ~ (P04}
(MG/ZL)  (MB/L)  (MG/L)  (MG/L)  (MG/L)
A T76-03=31 .12 - .01 -- --
B 76=07-09 - - - - .-
C  76-08=14 N .- - .05 15
D T6-03-31 L0t -- .01 - -
D 76=03=31 .- -- .- -- --
E 64=-11=-74 - - - - -
E hT=09-29 " - - .- -~ .-
E T4-0B=21 - <.10 ~- - -
E  74=0827 T == -- ~- -- -
E  76-03-29 .00 - su2 -- --
E 76-03-29 - - -- -- --
 DIs- DIS= DIS=-
SGLVED DS~ SOLVED DIS= SOLVED DIS- DIS= DIS-
ALUM= SOLVED  BERYL-  SOLVED CAD~ SOLVED  SOLVED  SOLVED
INUM ARSENIC LIUM BORON MIUM  LITHIUM  COBALT  COPPER
(AL) (a8) (BE) (8) (o) (1) co (cu)
(US/L)  (UG/L)  (UG/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)
C-- 1 0 50 0 40 - 0
- - - .. - 10 - -
- -- -- 80 -- 80 .- -~
- - - 60 - - - -
- - .- 370 -- 110 - -
<1 -- -- 100 <10 90 <50 <10
-- -- -- 200 .- 100 -- --
-- 2 10 120 0 100 -- 0
DIS- " DIS- nIS=- DIS=- D1Se
SOLVED DIS- SALVED DIS- SOLVED  SOLVED  SOLVED DIS~
MAN=- SULVED  MOLYB=  SOLVED  SELE- STRON=  VANA- SOLVED
GANESE MERCURY DENUM  NICKEL  NIUM TIUM DIUM ZINC
(MN) (HE) (M0) (NI) (SE) (5R) wy aw
(UG/L)Y {uUG/L) (UG/L) (uG/L) (UG/L) uG/sL) (UG/L) UG/sL)
0 .0 11 2 0 500 .7 0
10 -- -e - - 410 - -
- - - - -— 590 - -
- .- - - - 520 - -
20 <.1 .- <20 -- .- - 40
.20 .0 5 6 0 320 .7 0
- - - - - 310 - -
33

DIS=-
SOLVED
IRONM
(FE)
we/L)

20
120
360

4]

20

120

DIiS=
SOLVED
CESIUM

cs)
(UG/L)

(Hapcoop, BearTRAP) HoT SPRINGS AREA--CONTINUED

DIS-
SOLVED
LEAD
(PB)
(ug/L)

2

DIs-
SOLVED
RUBI=-
" DIUM

(RB)
(UGsL)
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TABLE 18.--CHEMICAL ANALYSES OF WATER FROM THE BOZEMAN (FERRIS, MATTHEWS) HOT SPRINGS AREA

STATIUN .. NUMBER

453937111111000 A
A
453938111111000 8
B
B

454220111145700

A= ' DATE

ON *  OF TEMPER-

TER SAMPLE ATURE

: (DEG ¢€)
76-02-04 48,3
76=02-04 48.3
51-09-22 60,0
sl=11-14 -
74-08-21 51.90
74-08-25 50.0
76-02-04 54.6
76-02-04 54.6
76=07-09 S4.4
76=07-09 15.0

A= DATE CAR=

ON  OF BONATE

TER SAMPLE (c03)

: (MG /L)
76-02-04 0
76-02-04 -
51-09-22 8
64-11-14 21
74-08-21 -
74=08-25 3
76=02-04 15
76-02-04 -
76=07-09 -
76=07-09 -

““"STATION LETTER AND NAME

OmwmT

BOZEMAN

N2S04E14DAD
02804E14DAD
02S04E14DAD

02S04E14DAD
02S04E14DAD
02S04E14DAD
02S04E14DAD

ARIOGE

HOT SPRINGS WELL
BOZEMAN HOT SPRINGS WELL
" BOZEMAN (FERRIS) HOT SPRINGS
BOZEMAN (FERRIS) HOT SPRINGS
BOZEMAN (FERRIS) HOT SPRINGS
BOZEMAN (FERRIS) HOT SPRINGS
BOZEMAN (FERRIS) HOT SPRINGS
BOZEMAN (FERRIS) HOT SPRINGS
BNZEMAN (FERRIS) HOT SPRINGS
WEST GALLATIN RIVER AT SHEDS
NGN=- DIS-
CAR- SOLVED
HYDRQ=  HARD= BONATE CAL~
GEN NESS HARD= CTUM
SULFIDE (CA,MG)  NESS (ca)
(MG/L)  (MG/L)  (MG/L)  (MG/L)
-- 14 0 4.4
-- -- .- 5.9
- 10 0 3.5
-- 30 0 12
- 29 0 8.5
.6 35 0 9.5
-- 28 0 7.0
- - -- 8.6
.- 86 12 24
DIS-
ALKA= CARBON DIS- SDLVED
LINTTY DIUXIDE  SOLVED  CHLO-
AS DIS-  SULFATE  RIDE
caCo3 SOLVED  (S04) (L)
(MG/L)  (MG/L)  (MG/L)  (MG/L)
54 .9 110 50
104 .4 120 51
110 - 120 54
131 -~ 120 52
112 .5 110 46
93 .1 120 48
93 - -- -
.- -~ 130 50
74 -~ 17 .8

DIS~-
SOLVED
MAG=
NE=
STUM
(MG)
(MG/L)

.6
o4
.0

1.8

2.7
2.4

6.4

DISe=
SOLVED
FLUO=-

RIDE

DATE
OoF
SAMPLE

76=02-04
76=02-04
51-09-22
6u=11=14
74-08-21

74-08=-25

76-02-04

76=02=-04
76=07=09
76=07=09

DIS=
SOLVED

SODIUM PERCENT
(NA) SODTuM

{MG/L)

95

95

90

‘87
90

[

S0LIDS

RESIDUE
DIS~ NN EVAP
SULVED AT 180C
SILICA DIS=-
(8102) SOLVED
(MG/L) (MG/L)Y

31

60

SPE-
CIFIC
CON-
"SAM= pUCT-
PLED’ FLOW ANCE PH
8y RATE (MICRD=- -
(GPM) MHOS) (UN1TS)
UsSGS 2.0 682 8,0
USGS 2.0 682 8.0

H 120 679 8.7

MSBH - -
RFS - -

M- .00 624 8.6
USGS. 703 9.5
USGS 703 9.5
USGS - 819 -
UsGs -- 194 -

' SDDIUM DIs-

SODIUM PLUS SOLVED

AD=- POTAS= PO~

SORP=- SIUM TAS= BICAR-

TION Diss STUM* BONATE

RATIO AS NA (K) {HCOD3)

(MG/L) (MG/L) (MG/L)

14 - 1.2 66
19 3.3 110
- - 91
11 - 3.2 160
8.8 - 2.8 130
11 - 3.1 83
.1 - 1.3 90

D18~

SULVED NIS= :

SOLIDS SOLVED DIS=

(SUM OF - soLIDS SOLVED TOTAL
CONSTT= {TUNS NITRATE NITRATE
TUENTS) PER (N) (NO3)

{MG/L) AC=FT) (MG/L) (MG/L)

361 .49 - -
451 - - .20
- - .00 -
471 - - -
414 - - -
436 .59 - -




. TABLE 18.--CHEMICAL ANALYSES OF WATER FROM THE Bozeman (FErrIS, MATTHEWs) -HoT SPRINGS AREA--CONTINUED
Y DIS- Dis=
TOTAL SOLVED SOL=-
018=- NITRITE AMMONIA VED=~
. STA- DATE SOLVED PLUS NITRO=- PHOS~
110N QoF NITRATE NITRATE GEN PHORUS
LETTYER SAMPLE (NO3) (N) (N) (P)
(MG/L) (MG/L) (MG/L) {MG/L)
A 76-02-04 - .00 -- .06
A 76-02-04 -- - - -
B 51-09-22 ° -- -- -- -
. B 64=11-14 .00 -- -- -
B 74-08-21 - - -- -
B8 74=-08-25 -- -- <.10
8 76-02-04 -- .02 --
‘8 T6~02-04 -- -- --
B 76=07-09 -- -- --
c  76=07-09 .- -- - --
DIS= DIS= DIS=-
0IS= - SOLVED DIS= SOLVED DIS= 0I5~ . pIS=~ DIS=- DIS~- SOLVED
STA= DATE ~ SOGLVED BERYL= SULVED CAL= SOLVED SOLVED SOLVED 30LVED SOLVED MAN=
T1UN OF ARSENIC LIum BORON MIUM L1THIUM COBALT COPPER | IRON LEAD GANESE
LETTER SAMPLE (AS) {BE) (8) (C0) (LI) c) (cu) (FE) (PH) (MN)
(uG/sL) (Us/L) (UG/sL) (UG/L) (UG/L) (us/L) (UG/L) {UG/L) (uG/L) €174}
A 76=02=04 ] 10 240 0 30 -- 0 0 1 10
A 76-02-04 -= -- -- -- -- -~ .- -- -- -
8 51-09-22 - - 210 - == -- - -- 20 -- --
8 b4=11-14 - -- - - -- - - P - -
B 74-08-21 -- - 150 -- 40 - - - . -
B 3 T4=08=-25 - - 200 <10 40 <50 <10 <20 <100 <20
[ T6=02=04 4 0 220 0 40 it 1 0 2 30
5 76=02-04 -- .- -- -- -- - -- -~ - --
' C  76=07-09 -- -- -- -~ 0 -- -- -~ -- --
DIs=- DIS= LIS~ D1S- DIS=-
LIS~ SOLVED DIS- SULVED SULVED SoLveD Nis- DIS~ SULVED
8Ta= . DATE SOLVED MUL YH= SOLVED SELE- STRUN= VANA- SULVED SULVED RUBI=~
. TION UF MERCURY DENUM NICKEL NIUM TIuM DIUM ZINC CESIUM DIuM
LETTER SAMPLE {HG} (M0) (NID (St) (SR} [8'2] {2n) (€S (R8>
(uGs/sL) (UG/L) {UG/L) {UG/L) (uG/sLy} (UGsL) (UG/L) (UG/L) (UG/L)
A Te=02=04 «0 12 0 0 40 .2 349 - -
A To=02=04 - -— - - 20 - - - -
B 51=-99-22 - - - - bt - - - -
6 6u4=11-14 - - - - - -- -- -- s
B 74=08-21 .- -~ -- -~ -- -- -- -- --
l 8 74-08-25 . -~ -- <20 -~ -- -- <10 <100 30
[} 76=02=04 W0 11 0 0 160 .3 (1) -— -
B T6=02=04 ~- - - - 160 - - - -
C  76=07-09 ~- -- - -~ -- -- -- -- --
. 35



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

DEPTH
T0 BOT~-
. TOM OF INSTAN-
) DATE SAM="'  SAMP= SAMPLE TANEOUS
. . ; oF PLED LING INTER~ DIS-
USTATION' NUMBER™ STATION LETTER AND NAME SAMPLE .BY . DEPTH VAL CHARGE
) . (FT) (FT) (CFS)
462451111531800 A MINE TRIB TO MID FK WARM SP CR 0BNO2W29CCC 76-08-20 uses - —— .29
462511111564100 B SOUTH FORK WARM SPRINGS CREEK 0BNO3W26BAD 76=08-20 usGs | - - 3.7
462514111563700 C 'NORTH FORK WARM SPRINGS CREEK O0BNO3W26BAA 76-08-20 . USGS - - 1.2
462554111571500 D  BILL DECKER WELL 08NO3W22ACA 76=08=20 UsGS 86 86 ) -
862647111585800 £ -ALHAMBRA HOT SPRINGS (SOUTH) 0BNO3Wi6ACO 59=01=12 MIBH - - -
E ALHAMBRA HOT SPRINGS (SOUTH) 0BNO3W16ACD 64=08~-05 MSBH -- - -
€ __ALMAMBRA HOT SPRINGS (SOUTH) 0B8NO3W16ACD - 67+09-29 FR - -
€ ALHAMBRA HOT SPRINGS (SOUTH) 08NU3W16ACD 73-07-29 Kt - .
E IALHAMBRA HOT SPRINGS (SOUTH) 08NO3W16ACD 76-04-08 UsGs ! - - -
E |ALHAMBRA HOT SPRINGS (SOUTH) 08NO3W16ACD - 76-04-08 usGs '’ - - - -
E |ALHAMBRA MOT SPRINGS (SOUTH) 08NO3W16ACD 76=04-28 USGS - . - -
E ALHAMBRA HOT SPRINGS (SOUTH) 08NO3W16ACD 76=-08=-17 usGs - - - -
E ALHAMBRA HOT SPRINGS (SOUTH) 0BNO3W16ACD 7o-12-02 USGS - - -
E  ALHAMBRA HUT SPRINGS (SOUTH) 0BNO3W16ACD 77-08=12 | USGS - - -
462648111584100 F HILLBRUDK COLD WELL 0BNO3W16ADD 76+08-03 UsSGS 99 - -
462650111584100 G 'WARM SPRINGS CREEK AT WALLS 0BNO3W16ADS 76=08=20 USGS - -- -- 4.7
462651111584801 H WARM SPRINGS CREEK UPSTREAM FROM ALHAMBRA 76=04=30 USGS | -- - 10
462652111583600 1 LED POPE WELL 0BNO3W16ABB 76=06-30 usGs 167 -- -
462652111591400 J  HILLBROOK FLOWING WELL 0BNO3W16BDA 76=07=13 uses 312 - -
J  HILLBROOK FLOWING WELL 08NO3W16BOA 76=12=02 US6S ; 312 - -
J  'nILLBROOK FLOWING WELL 08N0O3w168DA 77-08-12 UsGs -- R
462653111585001 K WALLS COLD WELL 76=04=29 USGS --
462653111585101 L WALLS HOT SPRING 0BNO3W16ACA 76=04-29 USGS --
462659111585000 M ALHAMBRA HOT SPRINGS (NORTH) 08NO3W16AAC2 67=09=29 FR L= - -
M ALHAMBRA HOT SPRINGS (NORTH) 0BNO3W16AAC2 73-07-29 K’ -- -
M :ALHAMBRA HOT SPRINGS (NORTH) 08NO3Wi6AAC2 74-08=23 M -
M ALHAMBRA HOT SPRINGS (NORTH) 08NO3W16AAC2 74-08-29 - RFS. . --
M ALHAMBRA HOT SPRINGS (NORTH) 08NO3WibAAC2 76-06-29  USGS -- -- -
462701111585000 N ALHAMBRA HOT WELL (NORTH) O0BNO3W164AC 76-04-29 UsGs 101 - -
N ALHAMBRA HOT WELL (NORTH) 0BNO3W16AAC 76=04=29 uses 104 . =- -
N "ALHAMBRA HOT WELL (NORTH) 0BNO3W16AAC . 76=04=29 Uses - -- -
N ALHAMBRA HUT WELL (NURTH) 08NO3W16AAC 76-06=29 UsSGS 101 - -

. N ALHAMBRA HOT WELL (NURTH) 08NO3W16AAC 761202 USGS 100 - -
462701111585002 D JOE ASPHOLM WELL 76=06=29 US6S - - .- --
462704111590300 ~ P  WARM SPRINGS CREEK NEAR MOUTH 76=08=20 [VEI3] - -- 5.2
462705111590800 G PRICKLY PEAR CR UPSTREAM FROM WARM SPRINGS . 76=07-13 USGS .- - -

SPE= DIS=
CIFIC NON- pIS= SOLVED SODIUM
CON= CAR- SOLVED MAG- . DIS= AD-
TUSTA= [UDATE T FLOA T DUCT- HYDRO=  HARD= BONATE CAL= NE= SOLVED SORP~
TIUN oF RATE ANCE PH TEMPER= GEN NESS | HARD- Clum SIuM SODIUM PERCENT TION
LETTER SAMPLE (GPM)  (MICRO- ATURE  SULFIDE {CA,MG) ' NESS (CA) (MG) (NA) SODIUM  RATIO
CMHOS)  (UNITS) (DEG C€)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L}  (MG/L)
A 76-08=20 - 397 7.3 10.0 - 190 120 s2 14 6.7 7 .2
8 76=08=20 - 108 7.6 12.0 43 5 13 2.6 - 4.1 17 .3
€ 76-08-20 - 270 7.8 13.5 120 54 34 8.7 6.4 1o .3
D 76-08-20 2.5 384 7.8 10.0 150 © 0 39 13 29 29 1.0
£ 59-01-12 -- -- - .- - 140 0 25 - 18 .- -- -
E  64-08-05 - - .- 51,0 -- 97 0 30 5.0 -- - -
€ 67-09=29 - - 8.6 54.0 - 36 [ 6.8 4.5 330 93 24
€ 73-07=29 500 . - 7.5 4.0 -- -- -—- . 26 - 270 12 -
E 76-04-08 50 1580 6.7 55.0 -- 91 0 27 5.2 310 86 14
E  76=04=08 so - 1580 - -- -- -- - 26 - - -- -
E  76-04-28 so - 1570 -- 55.5 -—- -- - -- - -
E  76-08-17 50 1540 -- 55.0 -= - - -- - - =
E 76-12-02 50 1510 6,8 54.4 -- 8s 0 27 4.3 300 86 14
E . 77-08-12 S0 1460 -- 54.4 -- -~ - -- - -- - C e
F 76-08-03 30 1000 7.5 17.7 - 120 0 36 7.5 170 74 6.7
G 76-08-20 ~- 192 8.2 16.0 -- 84 20 24 5.9 6.4 14 .3
H  76=04=30 - 209 - 1.0 79 22 22 5.8 5.6 13 .3
1 - 76~06=30 20 410 6.7 16,0 160 0 44 12 50 39 1.7
J  76-07-13 15 1650 6.9 30.0 -- 110 [ 32 5.6 340 85 15
J 76=12-02 300 . 1620 6.8 30,0 0 == 97 [ 30 5.3 340 86 15
J  77-08-12 -- 1580 -- 28.9 -- - -- - - - -
Kk  76-04-29 29 358 7.4 8.9 130 0 32 11 25 29 1.0
L 76=04=29 29 1170 -- 55.6 61 [ 18 3.5 210 86 12
M 67-09-29 - -- 8.5 53.0 -- 24 ] 9.0 .3 200 92 18
M 73-07-29 - - 7.0 50.0 -- 66 -- 21 3,3 150 81 8.0
N 74-08-21 11 929 7.2 56,5 <.5 59 0 18 3.5 220 87 12
M 74=08-29 4.1 -- .- 59.0 -~ 61 19 3.2 220 87 12
m 76=06-29 8.0 827 7.2 - 59.4 -- - -- - -- -- .-
N 76-04-29 as 1640 6.8 52.2 -- .- -- - - - -- -
N 76=04=29 [ 1040 6.8 52,0 -- 60 [} 17 3.9 190 85 11
N 76=04-29 - - -- - -- -~ -- -- -- -- -~ --
N 76=06-29 a0 1080 6.8 S4.0 .- -= - -- -= -- -- -
N . T6=12-02 -- 1000 7.0 s2.2 59 0 18 3.3 190 8s 11
0 76-06-29 -- 1000 7.0 - - - -= -- - -- --
P 76=08=20 -- 264 8.0 18.5 -- 78 Q 22 5.6 25 40 1.2
0 76=07-13 -- «210 8.1 16.0 -- 80 38 24 4.7 6.2 14 .3



LETTER SAMPLE

ozzzz 2TTTZX ETrxogeo
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TABLE 19,--CHEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HOT SPRINGS AREA--CONTINUED

DIS~ DIS=-
SOLVED  SOLVED D18~ DI~
SODIUM PO- . HY= ALKA= R D18~ SOLVED  SOLVED DIS=
. DATE _PLUS . Tas- BICAR= CAR= DROX- LINITY CARBON  SOLVED  CHLO- FLUO= SOLVED
oF POTAS= SIUM BONATE  BONATE I0E AS DIOXIDE SULFATE  RIOE RIDE SILICA
SIUM (K) (HCO3)  (C03) ’ (OH) cacO3 (c02) (304) (cL) (F) (8102)
(MG/L)  (MG/L)  (MG/L)  (MG/L) - (MG/L)  (MG/L)  (MG/LY  (MG/L)  (MG/L)  (MG/L)  (M&/L)
76-08=20 - 2.2 83 0 - 68 6.7 130 .5 .3 21
76=08~20 -- 1.2 47 0 - 19 1.9 15 .9 o1 19
76-08+20 - 2.6 82 0 67 1.9 67 1.2 .7 21
76-08~20 -- 3.2 217 [ - 178 5.5 40 3.2 1.3 14
S9=01~12 248 - 610 0 - - 500 - 150 16 1.5 -
64=08~05 314 - 710 - 582 - 150 23 7.8 -
67-09~29 -~ 17 620 21 -= 543 2.7 160 22 - -
73-07<29 -- 15 - - - -- -~ - 20 - . 54
76=04+08 -~ 17 712 0 - 584 227 150 20 9.0 61
76=04~08 - - - -- -- - -- -~ - - s8
76-04=28 - - - - - - - - - -
76=08v-17 -- 16 -- - -- -- -- ~ -- - --
76=12-02 -- 16 698 -- 572 177 160 20 9.4 --
77-08~12 - -- - -- - -- -~ 20 -- -
76-08+03 -- 9,1 454 0 -~ 372 23 120 8.0 6.3 48
76=08-20 -- 2.1 78 0 -- 64 .8 30 ! .2 21
76=04~30 - < 2.0 70 - -- 57 - 34 1.3 .7 19
76=06%30 -- 8.6 231 0 - 189 73 52 6.5 2.2 29
76=07~13 -- 20 787 0 -- 646 141 170 25 8.7 67
76-12+02 .- 20 781 - - 641 198 190 24 8.9 --
77-08-12 -- - - -- .- - - - 24 -- -
76=04~29 - 4.3 177 0 -- 145 10 39 1.5 .9 24
76~0429 - 10 489 -- -- 401 - 88 11 6.9 60
67=09+29 -- 1 420 9 -- 359 2.2 88 49 -= 64
73=07-29 - 10 -- - -- -- - - 13 -- 37
74=08-23 - 9.5 480 <1 - 394 48 89 10 8.4 66
74-08-29 -- 10 510 -~ - 418 -- 93 -- 4.8 65
76=06-29 -- 10 - - -- -~ - 100 11 - 67
76-04=29 -- .- ~- -- -- - - -- - - -
76-0429 -- 9.9 463 [ - 380 117 88 8.7 7.4 58
76=04-29 - - -- -- -- -- - -~ -- - sa
76-06=29 -- 9.5 -- - -- - - 90 9.9 -- 61
76-12w02 - 9.6 461 - -- 378 T4 86 10 8.1 )
76=06-29 - -- ~- -- -- - -- 90 9.7 -- 62
76=08-20 - - 2.9 117 0 -- 96 1.9 a3 2.4 1.0 24
. 76=07=13 -- 1.8 51 [ -- 42 .6 54 1.5 1 17
DIS- DIS- DIS= DIS= DIS=
DIS- Dis- SOLVED  SOLVED SOL- SOLVED  SOLVED
. SOLVED  SOLVED DIs= DIS=  NITRITE AMMONIA VED- ORTHA,  ORTHO
STA~.. DATE SOLIDS  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) (2] ) (POY)
. AC=FT) DAY) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A 76-08-20 .37 .21 - -- .07 - -- .01 .03
B T76=08-20 Y .80 -~ -- .01 -- .01 .03
€ 76-08-20 .25 .62 -~ - .06 -- .01 .03
D 76-08-20 .34 -~ - .01 -- -- .00 .00
E  59-01-12 - .- -~ <.10 -- -- -- -- --
£ 64-08-05 - - .00 .00 - - - - -
£ 67-09-29 .- -- -~ .- .- -- -- -- -
E  73-07-29 - -- -- - - -- --
€ 76-04-08 1.30 - -- .00 -- .02 -- -
€ 76=04-08 - - - - -- - - -— --
E  76-04-28 -- -- -- -- - .- -- --
E  76-08-17 .- -- -~ - - -- -- ~- -
£ 76=12-02 - -- -- - -- - -- -- --
E  77-08-12 -- - - -- -- -- -- -~ --
F 76=08-03 .86 -- - -- .21 - .00 -- -~
G 76-08-20 .18 1.68 - -- .06 - -- .03 .09
H  76-04-30 .17 3.40 -- -- .15 -- 01 -- -
1 T76-06=30 .45 - -- - 3.2 -- .00 -~ --
J 76=07-13 1.44 -- - -- .01 -- o1 - --
J 76-12-02 -- - - -- - -- - -~ -
J 77-08-12 -- -- - -- -~ -- - - -
K 76=04=29 .31 -- .36 .01 - --
L. 76=04-29 .89 - - .00 -- .00 - -
M 67-09-29 -- -- -- -- - -- - .- -
M 73-07-29 - - -- -- - -- .- -
M T4=08=23 - -- -- -- -- -- - -
M T4=08+29 -~ -- -- - -- - --
@ 76-06=29 -~ -~ - -- - -
N 76-04=29 -- - -- -- -- -- - --
N 76-04-29 .83 - - -- .02 -- .02 - --
N 76=04=29 -- - -- -- -- -- - .- -~
N 76-06-29 -- - - -- -- -- - - --
N, 76=12-02 -- -- -- - -- - - - --
g 76-06=-29 -~ -- - -- -- -- .- -- .-
P 76=08-20 .25 2.61 -- - .03 -- -- .02 .06
« T6=07-13 .18 -= - -- .01 .- .00 -- -

DIS-
SOLVED
30L108

(SUM_OF

CONSTI-

TUENTS)
NG/L)

272

79
183
251



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

D18~ D18~ 018=
SOLVED DIS= SOLVED DIS= SULVED DIS- DIS= 018~ DIS-
STA- . .DALE ALUM= SOLVED  BERYL=  SOLVED CAD= SOLVED  SOLVED  SOLVED TOTAL"  SOLVED
TION OF INUM ARSENIC LIuM BORON ,  MIUM  LITHIUM COBALT  COPPER IRON IRON
LETTER SAMPLE (AL) (AS) (BE) (8) (D) [(%3] (co) [(T)) (FE) (FE)
(UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
A 76=08-20 - - - 6 .- 20 - -~ - 1800
B 76-08=20 -- -- -- 10 - 0 - - -- 190
[4 76-08-20 - - - 9 - 10 - ~ - 310
D 76=08-20 - - - 20 - 40 - - - 30
E  59-01-12 - - - -- -- .- -- -- - 200
E  64-08-05 - - - -- - - ~ - 800
_E_ 67-09-29 -- -- - 460 - 700 .~ - -
E  76-04-08 -- 36 10 410 0 710 - 0 -- 120
E 76=04=08 - - - - - - - —~ - -
F 76-08-03 - -- - 180 300 - -~ -- a10
G 76-08~20 -- - - 6 10 -- .- - 380
H  76~04-30 - -- - 20 - 10 - -~ - 70
1 76-06-30 .- - - 50 - 80 -- ~ - 60
J  76=07-13 -- 20 0 480 ° 830 -- [ -- 630
K 76~04-29 - - - 80 - 40 - -~ - 10
L 76~04-29 .- - -~ 240 -- 370 -- -~ -- 150
M 67~09-29 -- .- - 250 - 330 - v -- -
M 74-08-23 1 .- - 240 <10 320 <50 <10 - <20
M 74~08-29 -— - -— 200 - 380 - - .- -
N 76204229 - 25 0 410 0 360 - 1 - 120
P 76-08-20 - - - 40 - 50 ~- - 430
0 76~07-13 - .- - 20 -- S -- .- -- 510
DIS- D15~ pIs- DIS= DIS= DIS=
. . DIS= SOLVED DIS= SOLVED DIS- SOLVED  SOLVED  SOLVED DIS~ DIS=.  SOLVED
STA~ . DATE. SOLVED MAN= SOLVED  MOLYB~  SOLVED  SELE~ STRON-  VANA- SOLVED  SOLVED RUBI-
TION [OF LEAD GANESE MERCURY DENUM  NICKEL NIUM TIuM DIUM ZINC CESIUM DIUM
LETTER SAMPLE e8) (MN) (HE) (MO} (NI} (SE) (SR) o) (IN) (c8) (RB)
\ (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
. )
A 76-08~20 -- 1600 - .- -- -- 280 -- -- - --
B 76=08~20 - 10 - - - -- 120 - -- - --
c T6=08«20 -n 120 - - - - 200 - - - -
[} T6=08~20 - - 180 - - - -— 900 - - - -
E  59-01~12 - - - - - -- -- - - - -=
3 64=080% - - - - - - -
£ 67-09+29 - - -- - - ; -- .- i
£ 76-04-08 2 20 -0 15 10 ] ° - .-
E T6-04~08 -- -- -- -- - - - - --
F 76=08%03 -- -- - .- -~ .- 1000 -- -- -- .-
G 76=08~20 -- 70 - - - 170 - .- --
H  T6=04+30 -- - - ‘- -- - 160 - -- --
1 76-06-30 - -- - - -- -- 1100 -- - -- --
3 76=07-13 2 30 .2 15 [ ° 2200 .6 20 -- .-
K 76-04-29 -- -- - -- -- - 430 -- - - -
I T6=04=29 - - - - - - 1300 .- - - -
M 67=09-29 - -- -~ - - - -- -- - -
M 74=08+23 <100 <20 <.1 <20 - - -- 60 <100 50
M 74=08=29 - - - - - -— - - - -
N T6=04-29 2 20 .0 23 2 0 1000 1.0 0 - --
P 76-08%20 -- 70 - - - - 290 -- -~ -- -
Q@ 76=07=13 - - -- - - -- 240 -~ -- .- -
38



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

QoF

LETTER SAMPLE

TzZZTL mmmm

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

76-12=02
76~06-29
Te=04-29
76-06=29
Te-12=02

. sTA- ."DATE” .. TOTAL
-TION

RESI=~
DUE
(MG/L)

1000,

TOTAL

FILT=

RABLE
RESIDUE

(MG/L)

1300
1000

340
1200

1200
740
720
660
680

Tatac
NON=
FILT=
RABLE
‘RESIDUE

(MG/L)

I 8TA-

TI

ON

DIg-
SOLVED
GROSS
ALPHA

AS
U=NAT,
(Ue/L)

930
310
890

26
260
560
290
410

240
360

‘DATE
oF

LETTER SAMPLE

wmmmm

zzzxTo

To=0d-28
76=08=17
Te=12=02
T6=~08~03
T6-07=13

To=12-02
76-06~29
T6=04=29
76=06=29
To=12=02

Sug-
PENDED
GRUSS
ALPHA

AS
U=NAT,
e/L)

<.4

<.4

(uG6/L)

.40

39’

18-
SOLVED
GRUSS

BETA

AS
Ccs=137
(PC/L)

220
270
210
.19
- 81

015~
SOLVED
URANIUM
(DIRECT
FLUOROD=
METRIC)
(PC/L)

Sus-
PENDED
GROSS

BETA

AS
€S-137
{PC/L)

01S-
SOLVED
GROSS
BETA
AS SR9O
/Y90
{PC/L)

170
230
170

65

SuUs~-
PENDED
GROSS

BETA

A4S S8R90

/Y90

(PC/L)

<.4

<4

DIS~
SOLVED
RA-226
(RADON

METHOD)
(Pc/L)

[31

73
3.5

27

DIS-
SOLVED
RADON—

222
)
10000
17000

37000
3000

11000
24000



4634335112074000
463456112084501
463538112065500
463544112063300
463544112063800
463544112064200
463544112064201
463544112064202
463544112064203
463545132061500
463547112063700
463557112060700
463600112062000
463610112054600
463747112081200
464221112110700
464423112110300
SPE=
CIFIC
. : CON=
STA=  DATE puCT~-
- TION OF ANCE
LETTER SAMPLE  (MICRO~
. MHOS)
A 76=04-07 486
B 76-04=07 w84
€ T6-11=16 323
D 76-01=30 906
D 76-01-30 906
D T76-04=27 940
E  7e-t1-24 929
F 64-09-17 --
F 67=09=21 -
F  73-09-21 -
F o 74-08-21 --
F 74-08-24 796
F 76=01-30 - 872
F  76-01-30 872
G 76~09=08 1065
H  76~09-08 863
1 Te=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 1 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
Q 77-06-30 616
] 77=-06=30 616

TaBLE 20.--CHEMICAL ANALYSES OF WATER FROM THE BROADWATER

STATIUON NUMBER

MM TmMmo COUOOWm P>

G-I @TMmTmT

wvocz Z2=x.rx

[=X~]

STATION LETTER AND NAME

GRIFFiTA CULD SPRING T10M04w320DAD
SMALLWNOD=PETEKRSUN COLD SP T1ONRQO4W3IZBCD
UPSTREAM FROM NEw BR,

TENMILE CR
BRUADWATER
BRUADWATER

BROADWATER
BRUADWATER
BROADWATER
BROADWATER
BROADWATER

BROADWATEK
BRUAUWATER
BROADWATER
BROADWATEK
BROADWATER

BROADWATER
BROADWATER
BRUADWA{ER
GLOEGE WEL
GLOEGE WEL

HOT
HOT

SPRINGS AT
SPRINGS AT

HOTY
HOT
HGT
HOT
HOT

SPRINGS AT
SPRINGS AT
SPRINGS AT
SPRINGS AT
SPRINGS AT

HOT
HOT

SPRINGS AT
SPRINGS AT
HOT SPRINGS AT
HOT SPRINGS AT
NORTHNEST COLD

HOT PIT 2
WELL 3
wELL 3

L

L

UUTLET
QUTLET

OUTLET
BREAK
MANHOLE
MANHOLE
MANHULE

MANHOLE
MANHOLE
MANHOLE
MANHOLE
PIT

TENMILE CR DOWNSTREAM FROM DOTSUON
STATE NURSERY WELL 1

GANNON WEL

L1

STATE NURSERY WELL 4

STATE NURS
NOVAK SPRIL
NOVAK SPRI

ERY WELL 4
NG
NG

BERG SPRING
HERG SPRING

ANDERSON BPRING

(SIVZIER HuLCH)

ANDERSON SPRING (SITZER GULCH)

PH TEMPER=

AT
(UNITS)

HYDRO=
GEN
SULFIDE

(M5/L)

URE

HARD=

NESS
(CA,MG)

(MG/L)

240
240
130

32

34
31
41
26
33

33
31
29

56

260

340

BROADWATER

NON=

CAR=
BONATE
HARD=
NESS
(MG/L)

18
20
26

39

92

93

" DATE
0oF
SAMPLE

© 76=04~07
76=04~07
To=11-16
76=01=30
76=-01-3¢

T6=04-27
76~11=24
64=09=17
67=09=21
73=09=21

T4=08~21
T4=-08-24
76=01=-30
Te=01-30 -
76-09~08

76+09-08
76-10=06
77=06=07
T6=01=29
To=01=29

76~11-106
17-06-30
Té6=10=08
77-06=-30

77=06=30
17=06=30
17=06=30
77=06=29
77=06=29

77=-06=30
77=06=30

DIS~
SULVED
MAG~-
NE=
SIum
(M5)
(MG/L)

VIS=
SOLVED
CAL-
Clum
(ca}
(M6/L)

78 te2
67 18
37 9.7
11 .9
12 -

(HELENA) HoT SPRINGS AREA

INSTAN~

SSAM=" SAMP= TANEUUS FLOW
PLED LING 0Is= RATE

BY DEPTH CHARGE (GPM)

(F1) (CF38)

USGS - - 1.8
UsGs - - 121
USGS -- 7.1 --
USGS - - 207
USsGs - - 207
usGs - - 207
USGS -- - 126
MSBH - - 75.
MBMG -- -- --

K - - 30

RFS - =~ 15

M -- - >13

USGS - - -

- USGS -~ - -
USGS 12 - -—
USGS 12 -- -
USGS - -~ 60
usGs - - 36
USGS 275 - 13
UsGs 275 bl 13
USGS -- 7.5 [,
U$Es ) - -— f-
USGS - - 1.0
UsGs - - --
USGS - - -
UsGSs -~ -- --
USGS -- -~ -
UsGs - - -
USGS -- - -
USGS - - -
UsGs - - -

DIs=

! SODIumM SOLVED
DIS~ A= S0DIUM
SOLVED 30RP= PLUS
SODIUM PERCENT TION POTAS~-

(NA) SoviuM RATIU SIUM
(MG/L) (MG/L) .
9.0 7 .3 -
Vo113 10 .4 -—
it 15 o4 -
170 90 13 --
170 90 13 -
170 91 13 -

- - ‘.-- 180

170 91 15 -
150 89 11 -
190 91 14 -
160 v 12 -
170 91 14 -
190 86 11 -
180 92 15 -
170 92 15 -
180 90 13 -
38 24 1.0 -
18 22 .7 -
50 41 1.8 -
24 25 «B -
22 24 H -
8.2 9 .3 -
7.4 ] o2 -

18 10 o4 -



e - _— - - N

STA-
TION

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

DATE .
GF

LETTER SAMPLE

=TT omMmm T MY TMo coOOC>

BE.rx

T76=04=07
T76=04=07
To=11=16
76=-01~30
76~01=30

T6=04-27
T6=11=24
64=09=-17
67=09=21
73=09=-21

74=08=21
74=08=24
76=01-30
76=01-3¢
76-09-08

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

To=11-16
77-06=30
76=10-u8
77-06=30

77-06=-30
77-06=30
77=06-30C
77=06=29
77=06=29

77-06-30
77-06=30

o
.

W uno

LENOW: =1 WX O

STA-
T1GN

" BICAK=

. BUNATE

T (HCO3)

MG/L)

276
274
130
178

192
188
190
190

300
210

152

212
188
193

289

136
190

162
140

170

200

300

DATE
OF

LETTER SAMPLE

aMmThTm mT Mmoo T OO e

C T

T6=04=07
To6=04=07
76=11=16
T6=01-30
To=01-39

16=04=27
16=11-24
6U=09=17
67-09=21
73-09-21

T4=08wz1
T4=-08-24
76=01~-30
T6=01-30
To=09=08

To=09-08
76=10=06
77=06=07
To=01=-¢9
T6=01=¢9

76=11-16
77-06=30
76=10-03
77-06-30

77=06-30
717=06-30
17-06=3y
17-06=29
17=06=29

77=006=39
77=06~-30

"CAR-
BONATE

(co3)

(MG/L)

Di§=-
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
1538
237
. 233

112
160
133
115

139

164

246

D18~
SOLVED
NITRATE

(NO3)
(MG/1.)

CARBUN

DIOXIDE
(cg2)
(MG/L)

" TOTAL

NITRITE
PLUS
NITRATE
(N)
(MG/L)

.00

DIS=
SOLVED

SULFATE’

(S04)
(NG/L)

34,

a7

39
170

170
190
180
180

190
170
180

220

180°
180
84

-

46
72
38
57

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

<37
201
.25

.00

1

DIS-
SOLVED
AMMONLA
- NITRO=

GEN

(N)

(MG/L)

DIS=-

- SOLVED

FLUO=
RIDE
(F)

(MG/L)

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

.02
.02

.03

.01

DIS-
SULVED
SILICA
(s102)
(MG/L)

14
22
20
82
82

23
34
22
22

21

25

27
8.8
9.0

13
13

DIS=
SOLVED
OKTHO.
PHOS=
PRORUS

(P)
{MG/L)

DIS~-
SOLVED
SOLIDS

(Sum OF
CONSTI=
TUENTS)

(MG/L)

300
308
189
582

580

60U

673
597
581

701

619
598

403

212
328

231
233

vIS-
SOLVEDL
ORThJ
PHOS=-
PHATE
(P04)
{(rG/L)

0Is=
SOLVED
SOLIDS
(TONS

PER
AC=FT)

41
42
.26
.79

.81

T W31
<32

.32

.32
.57

LIS
SuLyv
SOLI

ED
LS

(TONS

PER

DAY)



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

DIS~ DIS= DIS~
. DIS- SOLVED DIS- SOLVED DIs= DIs~- 0Is~ OIS~ DIs- 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) (L1 o) (Cu} (FE) (P8) (MN)
(uersL) e/L) (u6/L) (UG/L) (uG/L) (UG/L) (U6/L) (U6/L) (UG/L) (ue/L)
A To=04=07 6 [4 20 0 10 -- 0 [ 1 10
B T6=04=-07 ] 0 30 0 30 - 1 10 2 0
C To=-11~-15b - Lad 20 .- 20 - - 210 = 10
n T6e=01-30 22 0 780 0 570 - 9 60 3 30
D 76=01=-30 - - - -- - .- -- .- - -
r 76-04-27 -- -- 750 -- 530 -- -- 30 -- -
F o 64-09-17 - -- - -- - - - 0 -- -
F &7-09-21 - - 88¢ - 550 - - - - -
F 74-08=21 - - 820 .- 550 - - - - -
F 74-08-24 -- - 800 <10 480 <50 <10 70 <100 50
£ 76=01-30 20 10 800 b 570 - 6 130 4 S0
F 76=01=30 - - -- - - - - - - -
4 T76=09=08 - - 780 - 600 o= - 120 - 10
K 76=09=08 - - 780 -— 590 - - 10 - 40
7 76-10=06 - - 810 - 600 - - 110 - 20
1 77-06=07 - - -— = 600 - - - - -
J  T6=01-29 15 0 70 0 80 - 5 20 3 30
J 76-01-29 - - - == - - -~ - - -
K Té=~11=16 - - 60 -- S0 - - 190 - 30
L 77-06-30 - - 160 - 140 - - 40 - 8
M T76-10-08 -- -~ 50 - 40 - - 170 - S0
pIsS=- DIS= DIS- DIS- . DIS-
DIS~ SOLVED 01s- SULVED SOLVED SOLVED 0Is- DIS~ SOLVED
3TA- DATE SOLVED - MOLYB- SOLVED SELE=- STRON~ VANA=- SOLVED SOLVED. RuBl=-
TTuN OF MERCURY DENUM NICKEL NIUM TIum DIUM ZINC CESIUM DIUM
LETTER SAMPLE (HG) (M0) (NI) (SE) (SR) b)) (ZN) (Cs) -+ (RB)
(UG/sL) | (UG/L) (uG/sL) ue/sL) Ge/L) e/L) (ug/sL} (UG/L) (UG/L)
& To6=04=07 <0 0 6 1 150 1.6 10 - --
L} 76=04=07 N 2 7 ¢ 19¢ 2.6 q - -
r 76=11~16 - - - - 260 - - - -
b 76=01=30 .0 26 2 0 290 .2 10 -- -
n 76=01=30 - -- - - 270 - - - -
n 76=04=-27 it - - - 330 - - - -
¥ b4=09=17 - - - - - - - - -
F 67=09=21 -- - - - - -- - -- -
F T4=08=21 - - - - - - -- -~ -
F 74=08=24" - - <20 - - - 20 100 ' 60
F 76=01=30 2 23 ] 0 290 -4 10 - -
F 76=01=-30 - - - - 260 - - - -
£ 76-09-08 - - - -- 550 - .- .- -
H  76=09-08 -- - - - 140 - - -- --
T T6=10-06 ~ - - - - 310 - - - -
T 77~06-07 - - - -- - - -- -- --
J 76=~01=29 .0 43 2 2 560 4.1 30 -- -
J T6=01-29 -- -- -- - 550 - - .- -
K 76~1i-16 -— - - - 260 -- - -- -
t 77~06-30 - - - - 370 - -- - -
w  To=10-08 - - -- - 780 -- - .- -
DIS~- DIS~ DIS=
TOTAL SOLVED SULVED SOLVED
: FILT- GROSS GRUSS ~ GROSS
S5Ta=- DATE . RABLE ALPHA BETA BETA
110N OF KESIDUE AS AS AS SR9¢
LETIFF SAMPLE U=-NAT, Cs~137 /Y90
(MG/L) (uG/L) (PC/L) (PC/L)
N 76=04-27 659 o747 8.3 6.7
L7

Iii'll !Iiill Iliil. l!!!ll




STATION NUMBER

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

STATIUN LETTER AND NAME

vvoZ

464245112210600 A
464329112204100 8
464346112210700 c
464409112213100 0
464458112221700 E
464514112223300 F

F
- F
464515112205300 6
464715112245600 H
464721112264600 1
464736112223900 J
464T744112262800 .
4606816112220700 L
464818112202500 M
464818112220700
464841112201400
472056112170600
SPE-
CIFIC
CON-
STA-  DATE pucT-
TION  OF ANCE
LETTER SAMPLE  (MICRO-
MHOS)
s 76=07-01 356
B 76-07-01 229
€ 76=07-02 318
D 76=07-02 515
£ 76-07-02 368
F 75-08-29 950
F 75-08-29 1000
F o 75-08-29 960
6 76=07-02 287
H  76=-10-22 221
L 7e-10-22 197
J 76-10-22 256
K 7e-10-22 299
L 76-10=-22 269
Mo 76-10-22 252
N 76-10-22 322
U 7e-10-22 182
P 77-06=29 426
P 77-06=29 426
STA= DATE CAR=~
T10n OF RONATE
LETTER SAMPLE (co3)
(MG/L)
A 76-07-01 0
B 76-07-01 0
€ 76=07-02 0
L 76-07-02 0
E 76-07-02 9
F 75-08-29 0
“F  75-08-29 -
F o 75-08-29 -
G 76-07-02 0
H o 76-10-22 -
I 76-10=22 --
J o 76=-10-22 0
R 76-10-22 0
L 76-10-22 0
Mo 76=10=22 -
N 76=10-22 --
0 76-10-22 0
P 77-06-29 -
P 77-06-29 -

DAGO GULCH SPRING 1INO6W16AAB
BALD BUTTE SPRINGS 11NO6wi0B&C
DOG CREEK SPRING 1 1inN06w04DDC
SPHING FRIDAY GULCH 1iNO6WO4BDD
NO NAME SPRING 12N06W32DAB |

MARYSVILLE DEEP WELL

MARYSVILLE DEEP WELL

MARYSVILLE ODEEP WELL

EMPIRE MINE DRAIN 12N06wW32AAD
LOST HORSE CREEK NEAR MOUTH STA S.

S FK LITYLE PRICKLY PEAR CR NR MQUTH STA 2A
LITTLE PRICKLY PEAR CR BL LOST HORSE STA 10
N FK L PRICKLY PEAR AT MCQUITHY GULCH STA |
L PRICKLY PEAK Cx UPSTR MARSH CR STA 11}
PIEGAN CREEK NEAR MOJUTH 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~ Dis-
CAR~ SOLVED
HARD~ BONATE CAL~

PH TEMPER-  NESS HARD= cium
ATURE  (CA,MG)  NESS (ca)
(UNITS) (DEG C)  (MG/L)  (MG/L)  (MG/L)
7.3 7.0 170 35 55
7.3 6.0 120 . 10 42
7.6 9.8 160 10 54
7.6 8.0 200 61 71
7.6 9.0 190 17 64
‘7.9 96.5 21 [ 7.7
7.6 42.0 18 0 5.9
7.8 39.0 22 0 . 7.8
8.1 7.2 150 13 52
8.0 6.0 110 15 26
8.1 8.7 99 [ 20
8.1 6.2 130 15 28
8.2 6.8 160 15 30
8.2 6.2 140 15 31
8.1 5.3 230 45 o
8.2 4.5 170 16 43
8.1 5.5 150 5 34
7.3 8.0 240 31 65
7.3 8.0 -- -~ -
DIS~ 0IS=
ALKA~ D15~ SOLVED  SOLVED
LINITY CARBON SOLVED CHLO=- FLYO-
AS DIOXIDE SULFATE  RIDE RIVE
CACO3 (€02) (su4) (cL) (F)
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
134 15 24 . .6 1.3
112 9.7 7.0 .5 1.0
154 6.7 11 1.2 .2
144 7.0 24 1.4 .l
177 7.7 21 1.2 .3
200 5.2 180 51 20
198 9.7 150 43 18
195 6.0 160 47 1y
139 2.1 16 1.4 .?
95 1.7 10 .8 .2
91 1.3 6.2 .4 ot
117 1.6 9.7 .7 .2
142 1.7 7.9 3.1 .2
125 1.5 8.5 .8 .2
181 2.5 28 1.5 - .2
157 1.9 9.2 .9 .1
146 2.3 12 .8 .2
213 21 26 5.2 o1
B

DATE
[si3
SAMPLE

76-07-01"

76=07=01
76=07-02
76=07-02
To=07~02

75=08=29
75-08=29

75=08=29

76=07=02
Te=1u=22

T6=10=22
76=10=22
To=10=-22
76=10=22
76=10~22

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

DIS=-
SOLVED

MAG= DIS-
NE- SULVED
SIUM SO0 Ium
(MG) (NA)
(MG/L) (MG/L)

1
12
20
15
I
16

20

DIS= SOLIDS
SOLVED  (Sum OF
SILICA CONS1I-
{3102) TUENTS)
(MG/L) (MG/L)

22
18
14
13
16

69
72
[}
16

196
144
188
208
223

806
625
655
179

134
155
141

163

INSTAN=
‘SAMe SAMP=- FANEOUS
PLED LING 0IS- FLuw
Ay DEPTH CHARGE RATE
(FT) (CFS) (GPM)
usGs - - <2.0
USES - -- 18
-USGS -- -- 8.0
usGs -- -- 1.0
UsGs - - 20
usGS 5750 - -
usGs 5255 -- -
usGs 4508 - -
usss - - --
ST - - --
Uses -- -- -
USGS -- 13 --
usGs - 3.8 -
USsLS - 13 -
USGS -- - -
USGS -- -- --
USGS - 17 -
USGS - -- .-
usGs -- -- --
DIS=
SUDIUM SOLVED
AD= PO~
SORP=- TAS~ BICAR=
PERCENT TION SIUM BUNATE
SGuIuM RATIO (K} (HCO3)
(MG/L) (MG/L}
2 .1 o6 163
3 .1 2.3 136
4 .1 2.6 188
2 51 2.9 175
3 o1 2.3 216
93 51 10 260
93 21 11 242
92 19 12 238
3 .1 1.3 169
3 ol 1.0 116
3 .1 b 111
2 .1 o7 143
1 .0 5 173
2 .1 .8 152
3 o1 2.1 221
3 .1 1.4 192
3 .1 .9 178
S .2 4.3 260
PIEL DIs-
SULVED S0LVEV Cl§=- DIs=
SvLiIvs SULIDS SOLVED SOLVED
{1anNS {YONS NITRATE NITRATE
iR PER {n) (NO3)
AC=FT) DAY) (MG/L) (MG/L)
.27 -- - -
.20 -- - --
.26 - - -
.e8 - -- -
.50 - - -
- -- 23 1.0
.35 -- -~ --
.89 - - -
248 - - o=
.18 4.96 - --
.21 1.60 - -
.19 5.00 - -
.22 7.56 - -
.36 - -— -~

205



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

STA=- DATE
TIUN oF
LETTER SAMPLE

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

mocoxEe

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

T MT™N

7e=10=22
T6=10=22
76=10=22
76=10=22
76-10=22

ErXG e

T6=10=22
Te=10=22

cz

DIS=
SOLVED
NITRITE
STA=-  DATE PLUS
TION oF NITRATE
LETTER SAMPLE {(N)
(MG/L)
A 76-07-01 .15
B 76=07-01 © .13
c  76=07-02 .45
D 76=07=02 .15
E 76=07-02 .03
F 75-08-29 -
F  75-08=29 .29
F 75=08-29 .08
6 76=07-02 234 -
H 76~10=22 -
1 Te=10~22 -
J  T6=10-22 - .03
K 76=10-22 .15
L Te=10-22 .13
M 76=10=22 -
N T6=-10-22 --
0 76=10=-22 .06
P 77-06=29 --
P 77=06=29 --
DIS= DIS- DIS=

SOLVED SOLVED SOLVED TOTAL

BURON LITHIUM COPPER IRON
(B) (LI} (Cu) (FE)

(ue/sL) (ug/L) (Us/L) (UG/L)

9 10 -- --
6 1 - -
6 5 - -
& 10 - -
10 - 5 -- -
100 2000 10 20
790 2700 - -
820 6500 -~ --
4 -5 -- --
2 10 -- --
2 0 -- --
2 0 -- -
5 10 -- -

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

<00
<00
<00
.00
.00

DIS=
SOLVED
IRON
(FE)
(we/L)

20
[
30
0
160

20
250
0
130

70
100
80
130
490

170
150

DIS~
SOLVED
MERCURY

{(HG)
(uG/L)

DIS=
SOLVED
STRON=-

TIUM

(SR)
(UG/L}

90
99
130
150
160

70
220
230
100

100
100
100

110



463221110534500

STa« ~ DATE
TION- 0OF
Lt]TEP»SAMFLE

A- 61=09=01
A Ja=08=24
A T6=05=11

sTa-  DATE
Tiuw =~ OF
LETTER SAMPLE,.

61=-09=01
74-08-20
76=-05-11

> >

STA-

TION

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

LETTER SAMPLE

DATE
SIATION NUMBER  .STATION LETTER AND NAME SAMPLE
SA WHITE SULPHUK SPRINGS 09NIT7E18EBS 61=09-01
A .wHITE SULPHUR SPRINGS 09iNOTE1BBBS 74-08=24
A WHITE SULPHUR SPRTNGS 09407E188Rb 76-05=11
nis-
NON= DIs- SNLVED )
CAR= SULVED MAG- DIs=
HYDRU=  HARD= BONATE caL- NE=- SULVED
TEMPER= GEM NESS HARD= CIuM SIUM SONIUM, PERCENT
ATURE  SULFIDE (CA,MR)  NESS (Y] (i46) (NA) 500TUM
(DEG €)  (Ms/L) (M&/L) (Ms/L) (MG/L) (M/L) (H6/L)
-- -- a0 [ uz 33 -— -
46.0 .7 160 0 a4 12 480 85
45,5 - .- - - -- - -
DIS~- D13~
HY = ALKA- PRER SNLVED SOLVED . DIS-
CAK= vROX - LINITY  (ARBGN  SULVFO  CHLO= FLUU= SDLVED
BUMATE 10F As NIOXTDE  'SULFATE  RIGE RIDE STLICA
(€co3) (UH) CACD3 © 7 (fuR) (sn4) - (CL) (F) (81IN2)
(MG/L) (MG/L) (6/L) (M6/0) M5/L) GA6/L) T (NMG/L) (Ms/L)
24 0 C 639 - 320 170 1.8 --
<1 -- 681 420 319 180 7.4 51
.- -- 591 -- 320 180 0.5 © 44
DIS~ DIS=- L
SOLVED DIS~ SOLVED DI5- DIS= DIS= DIS-
DATE... ~~ ALUM= ° SOLVED CAD- SOLVED  SOLVED  SOLVED  SOLVED
OF INUM BORON MIuM  LITHIUM  CUBALT  COPPER IRON
(AL) (8) (CD). [(W3] cu) cy) (FE)
(uG/sL) (UG/L)  (UG/L) (UG/L) (WG/L) (U6/L) e/L)
61-09=01 .- © - -- -- -- - 100
T4=08-24 6 9100 <10 1300 <50 <10 1to
DIS=
DIS= . DIs~ SOLVED
STA= ..DATE ... SOLVED SOLVED RUBI=-
Tiow OF ZINC CESIUM DIUM
LETTER SAMPLE TN (cs) (RB)
: (ue/L) (UG/L)  (UG/L)
A 61-09-01 - - -~
A 74-08=24. 20 100 90
4%

SPE=-
CIFIC
CON=
SAM- pucT=-
PLED FLOW ANCE PH
BY RATE (MICRO= * -
(GPM) MHOS) (UNITS)
MSBH 500 - -
Mo >400 2220 6.5
UsGSs >160 2380 -
DiS= IS~
SODIUM  SOLVED  SULVED
AD= SODTUM POD=-
SORP= PLUS TAS~ BICAR=
TION POTAS= SIuM BONATE
RATLN SIUM (K) (HCO3)
(MG/L) (MG/L) (MG/L)
-~ 450 - 730
17 -- 20 830
~= - - ‘721
DIs= DIS-
SULVED SOLVED
SULIDS nrs- 0IS-  AMMGNIA
(SUM OF  SOLVED  SOLVED .NITRO-
CONSTI- NITRATE NITRATE GEN
TUENTS) ) (NO3) (N)
(MG/L) (MG/L) (MG/L) (M6/L)
- 45 2.0 .-
1530 - - 2.1
DIS=
D18~ SOLVED DIS~
SULVED MAN= SOLVED
LEAD GANESE  NICKEL
(PB) (MN) (NI)
(UG/L) ue/L) (UG/L)
<100 150 . <20



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

SPE~
CIFIC
) CON=
DATE SAM= FLOW DUCT=
‘ . OF PLED RATE ANCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE BY (GPM) (MICRO~-
. : MHOS) (UNITS)
450535110462500 A LA DUKE (CORWIN) HOT SPRINGS 08S08E32CD - 72=07=~26 MBMG 500 2400 7.6
A LA DUKE (CORWIN) HOT SPRINGS 08S08E32CD 75=07=02 UsSGS 132 2460 6.5
"A LA DUKE (CORWIN) HOT ,SPRINGS 08308E32CD 76=05~27 USGS 220 2600 -
DIS= DIS~
NON- DIS~ SOLVED SODIUM SOLVED
CaR= SOLVED MAG= DIS~- AD= PO~
STA= DATE HYDRO=  HAKD= BONATE . CAL~- NE« SOLVED SORP=- TAS~ BICAR= CAR=
Ti0M " OF TEMPER= GEN NESS HARD= ~ CIuM SIuMm SODIUM PERCENT TION SIUM BONATE BONATE
LETTER SAMPLE ° ATURE SULFIDE (CA,MG) NESS (ca) (MG) (NA) SODIuUM RATIO K) (HCO3) (C03)
(DEG C) (MG/L) (MG/L) (M6/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
A 72=07=26 66.0 - 999 907 270 890 238 313 1. 24 94 0
A 75=-07=02 65.0 <1.0 1000 790 320 58 230 31 3.1 23 300 <t
A 76=05=27 67.5 - 1100 850 330 61 240 32 3.2 2 281 -
DIS- DIS~
DIs~ DIg= SCOLVED DI~ SOLVED
HY= ALKkA= DIs~ SOLVED  SOLVED DIS= SOLIDS  SOLVED DIS- DIS=  NITRITE
STA-  DATE DROX~ LINITY CARBON  SOLVED  CHLOD=- FLUO- SOLVED (SUM OF  SOLIDS  SOLVED  SOLVED PLUS
TION OF 1DE AS DIOXIDE SULFATE  RIDE RIDE SILICA CONSTI- (TONS  NITRATE NITRATE NITRATE
LETTER SAMPLE {0H) CACO3 (coz2) (S04) (cL) {F) (SI02) TUENTS) PER [4.3] {NO3) (N)
(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 - 246 - 152 1200 (1 3.6 49 2080 - -- - --
A 76=05=27 - 23¢0 - 1400 42 3.5 45 2290 3.11 e - <03
oIS~ DIS=-
SOLVED SOL=
- AMMONIA VED=
STA-  DATE NITRO~ PHOS~
TION oF GEN PHORUS
LETTEX SAMPLE (N) P)
(MG/L) (MG/L)
A 72=07=-26 - -
A 75=07-02 22 -
A 76=05-27 -- .00
DIs= D1s- DIS= DIs=~
SOLVED DIS- 0Is= DIS- SOLVED  SOLVED DIS= SULVED
L DATE ALUMm= SOLVED  SULVED TOTAL  SOLVED MAN= STRUN=  SULVED  RUBI~
T OF INUM BORON  LITHIUM IRON IRON GANESE TIUM CESIUM DIum
LETIER SAMPLE (AL) (8) (L1) (FE) (FE) {MN) {SR) L) (RB)
(uesL) (us/L) (uG/sL) (UG/L) (uG/L) (uG/L) (Us/L) (uG/L) (u6sL)
A 72-07~26 - - 280 260 - 20 -~ - -~
A 75-07-02 <1 460 240 -- 160 20 - <100 70
A 76-05=27 - 480 270 o - 300 - 3900 - -~
g

Vi



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

INSTAN=
v DATE SAM= SAMP-  TANEOUS FLOW
e o . . oF 3 5 -
STATION. NUMBER  STATION LETTER AND ~AME . . SAMPLE EED DEé?ﬁ cgiice (ESL§
. . o (FT) (CFS)
451509110393700 . A .. LC-3 CHICO FLOWING WELL 07S09E06DDA ' 76=07-08 USGS 400 -— 4.5
451517110393700 B EAST FDRK EMIGRANT CR 07SO09E06 DAA 76=07=08 USGS - 20 --
451524110393700 C  CHICO WELL 11 EMIGRANT GULCH 07SO09E06ADD 76=07-23 USGS 2400 .- 20
451609110462800 D SIXMILE CREEK . 76~10-28 USGS - 14 --
A b SIXMILE CREEK 77-04=05 usSGs .- 8.8 --
451859110415800 E  EMIGRANT CR AT OLD CHICO 76=-10-28 UsGs - 12 .-
) E | EMIGRANT CR AT OLD CHICO 77=-04=05 USGs -- 8.9 -—
451951110451000 F ! EMIGRANT CR NEAR MOUTH 77=04-05 USGS oom- 2.2 --
451955110410800 G CHICO COLD SPRING 06S0BE12ACB 76=07=09 USGS e -—- 287 :
452013110412100 H. CHICO HDT SPRINGS WEST VENT 06S09E01CDC T6=10-28 USGS -- - 209
452013110412700 1 CHICO HOT SPRINGS 06S09£01CDC R b64=11=24 MSBH -- - -
. I CHICO HOT SPRINGS 06S09E01CDC 74+08=25 oM -- - 132
1  CHICO HOT SPRINGS 06S09E01CDC 76=05=27 US6S -- .- -
I ° CHICO HOT SPRINGS 06S09E01CDC 76=07=09 USGS - -~ 1t2
B I ' CHICO HOT SPRINGS 06S09E01CDC 77=04-05 US6S -- - 130
452103110363000 ° J  MILL CREEK UPSTREAM FROM DIVERSION STA 4 T6=10=28 11S6S . - 40 -
J  MILL CREEK UPSTREAM FROM DIVERSION STA 4 77=04=05 US6S - 36 -
452141110431700 K YELLOWSTONE FISH HATCHERY 76~10-28 USGS - == 460
452205110432900 L YELLOWSTONE RIVER AT EMIGRANT 76=10-28 DETH] == 1690 -
) L YELLOWSTONE RIVER AT EMIGRANT 77=04-05 Us6Ss -= 1090 -—
452431110415100 M EIGHTMILE CREEK NEAR CHICORY 76=10-28 USGS -- 17 -
M EIGHTMILE CREEK NEAR CHICORY 77+04=05 USGS - 14 -
452449110384900 N MILL CREEK NEAR MOUTH N 77-04=05 UsSGS -- 8.6 --
452510110382800 0  YELLOWSTONE RIVER NEAR PRAY To=10+28 Usss == 1600 o=
0 - YELLOWSTONE RIVER NEAR PRAY . 77=04=05 USGS = 1060 -
SPE= ' DIS~
CIFIC NON= DIS= SOLVED - SODIUM
. CON- . CAR~ SOLVED MAG= DIS= AD-
STA=  DATE pucT- AIR HYDRO=  HARD= BONATE CAL- NE= SOLVED SURP=
TION OF ANCE PH TEMPER= TEMPER=- GEN NESS HARD~ cIum SIuM SODIUM PERCENT TION
LETTER SAMPLE  (MICRO- ATURE ATURE  SULFIDE (CA,MG)  NESS (ca) (MG) (NA) SODIUM  RATIO
MHOS) (UNITS) (DEG C) (DEG C)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L) (MG/L)
A T6=07-08 297 7.2 - -- 9.2 - 130 67" 36 8.6 9.5 14 .4
8  76=-07-08 73 7.8 - 8.0 - 21 10 6.4 1.1 1.8 16 .2
C 76-07-23 556 .- -- 10.0 -- 270 98 77 18 21 15 .6
D 76-10-28 345 8.1 - 4.0 - 96 0 20 11 3.8 8 .2
D 77=04=0% 2217 8.1 -- 8.5 - 110 6 22 14 4.4 8 .2
E 76-10~28 227 7.5 -- 3.5 - 67 6 19 3.0 9 .2
E  77-04=05 169 7.8 - 7.5 -- 76 14 21 3.3 9 .2
F 77=04=05 166 7.6 - 10.5 - 75 13 21 3.6 9 .2
G 76=07=-09 - 200 8.1 - 9.5 - 78 0 25 6.4 15 .3
H  76=10-28 518 7.3 - 42,5 -- 130 [\ 37 31 34 1.2
I 64=11=-24 -- - -- 48.5 - 117 0 43 - -- -
I 74-08=25 379 7.4 - 42.0 .5 120 0 35 35 37 1.4
1 76=05-27 ° 507 -- -= 45.0 -- -- .- .- -- - -
I 76=07-09 490 7.8 == 46.0 -- -- -- -- -- .- --
I 77-04-05 438 7.3 - 43,5 - 130 - 0 36 34 36 1.3
J 76=10-28 191 8.1 1.5 17.5 -- 81 0 21 4.0 10 .2
Jo 77-04=05 210 8,2 -— 4.0 - 99 1 25 5.3 10 .2
K 76=10-28 420 7.6 -- 9.0 - 120 13 34 8.4 13 .3
L 76=-10-28 260 8.9 9.0 7.0 -- 72 0 19 19 35 1.0
L 77-04=05 302 8.7 17.0 11.0 -- 85 0 22 -1 38 1.2
M T6-10=28 7 7.8 .- 5.6 -- 24 0 6.7 2.6 17 .2
M 77=04=0S 68 7.4 -~ 11.5 -- 23 0 5.9 2.4 16 .2
N 77=04=05 213 8.5 -- 7.8 - 100 1 26 5.1 10 .2
0 76-10-28 242 8.7 6.0 6.0 -- 71 3 18 19 35 . 1.0
0 77-04-05 308 8.6 12.5 9.0 -- 84 2 22 25 37 1.2



STA=
TION

LETTER SAMPLE

ITEoTMmMmm DUOT >

[y ey Sy

cCo2zET T rrx oo

DIS- - DIS= DIs-
SOLVED  SOLVED DIS- DIS- SOLVED
SODIUM  PO~- ALKA= DIS-  SOLVED SOLVED  DIS- SOLIDS -
DATE PLUS TAS- BICAR-  CAR-  LINITY CARBON  SOLVED  CHLO=- FLUO-  SOLVED (SUM OF
OF POTAS- SIUM  BUNATE  BONATE AS  DIOXIDE SULFATE  RIDE RIDE SILICA CONSTI=-
SIUM (K) (HCO3)  (CO3) cACO3 (co2) (504) L) F) (S102) TUENTS)
(MG/L)  (MG/L)  (MB/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
76-07~08 -- 2.0 72 0 59 7.3 88 1.2 .5 33 218
76-07-08 - .5 13 0 11 .3 14 .5 .1 12 a3
76=07-23 -- 1.1 208 - 171 - 120 .8 .8 30 375
76=10~28 - 1.6 124 0 102 1.6 12 .8 .1 10 121
77-04-05 - 2.1 130 0 107 1.5 15 1.2 .1 10 134
76-10-28 - .7 75 0 62 3.4 16 .4 .2 11 93
77-04-05 - .9 75 0 62 1.7 19 .6 .1 10 98
770405 - .8 75 0 62 2.7 20 .5 .1 10 99
76=-07-09 - .6 105 0 86 1.2 5.0 1.5 .4 15 t10
76-10-28 - 6.6 172 0. 141 14 42 12 .9 31 255
64-11-24 at - 170 0 139 - 41 13 .8 - -~
74-08-25 - 6.8 170 <1 139 11 41 10 .9 34 255
76-05-27 - - 172 - 141 -- 53 11 .9 33 -
76=07=09 -- - - - -- - 53 11 .8 31 -
77-04=05 - 6.9 170 0 140 14 47 10 1.0 34 263
76~10=28 - 1.3 107 0 88 1.4 8.2 1.4 .2 14 110
77-04=05 - 1.5 ° 120 0 98 1.2 12 2.0 .2 14 129
76-10=28 - 2.6 134 0 110 5.4 33 2.2 .2 18 175 .
76~10-28 - 4.2 .93 0 ‘76 .2 27 13 .8 23 158
77-04=05 - 5.8 98 3 85 .3 43 15 1.1 29 - 201
76-10-28 - 2.6 43 0 35 1.1 tol 2.9 .1 29 68
77-04=05 - 2.8 32 0 26 2.0 4,2 .8 .1 36 70
77=-04=05 -- 1.4 120, 1 100 .6 10 1.1 . 13 126
76-10-28 - 4.3 82 0 67 .3 31 10 .7 22 152
77-04-05 - 5.6 100 0 82 .4 42 15 1.1 28 196
DIsS- DIs- oIS~ 0Is- DIS-
pls- TOTAL SOLVED SOLVED  SOL-  SOLVED  SOLVED
SOLVED  DIS- DIS= NITRITE NITRITE AMMONIA VED= ORTHU.  ORTHQ
STA-  DATE SOLIDS  SOLVED  SOLVED PLUS PLUS NITRO-  PHOS-  PHOS- PHOS~
1ION  OF (TONS  NITRATE NITRATE NITRATE NITRATE GEN PHORUS  PHORUS  PHATE
LETTEK SAMPLE PER (N) (NO3) (n) ) (N) (P) ) (PO4)
DAY) (MG/LY  (MG/L)  (MG/L)  {MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
A 76=07=08 -- - - - .01 - .00 - -
B 76-07-08 2.32 -- -- - .07 .- .00 - -
C  76-07-23 - - - - .01 - - 03 <09
)] 76=10=28 4,70 = - - .09 - .00 - -
D 77=04-05 3.18 - - -- .09 - - - -
E  76=10-28 3.09 - - - .08 - .00 - --
E  77-04=05 2.35 - - - .08 -- - - -
F 77=04-05 .59 - - -- .08 - .00 - -
G 76-07=09 - - - - 1 - .01 - -
H  76-10-28 - - - - .26 - - - -
1 6u=11-24 - 00 00 -- - - - - -
1 74-08=25 - -- - - - <.10 - - -
1 76-05-27 - - - -- - - - - -
1 76=07-09 - - - - - - - - --
1 77-04-05 -- - - -- .21 -- .00 - -
J  76=10-28 11.9 -— e - .01 - .03 - -
J  77-04-05 12.8 - - -- .05 - - - -
K 76-10-28 - - - - .34 - - - --
L 76-10-28 721 - - -- - - .00 - -
L 77-04-05 592 - - - - - .00 - -
M 76=10-28 3,19 - .- -- .03 - .14 -- -
M 77-04=05 2.72 - - -- .01 - - - -
N 77=04=05 2.95 - - - .08 - .00 - -
0 7e=10-28 657 - - .03 - - .01 - -
D 77-04=05 Sel - - .24 - -- .00 - -
B

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

DIS~
SOLVED
SOLIDS
(TONS

PER
AC=FT)

«30
.06
«51
.16
.18

«13
.13
.13
-15
«35

«27,

09
.10
«17
21
.27

1"

'lk

/-




ThoLE 24.~-CHEMICAL ANALYSES' OF WATER FROM THE CHICO (EMIGRANT) HOT SPRINGS AREA-~CONTINUED

DIS- DIS~ DIS-

o SOLVED DIS~ SOLVED DIS- SULVED DIS= DIS= DIS= DIS= 0IS=
STa=  DATE ALUM= SOLVED  BERYL=-  SOLVED CAD= SOLVED ° SOLVED  SOLVED  SOLVED  SOLVED
TTON  OF INUM ARSENIC LIUM BORON MIUM  LITHIUM  COBALT  COPPER IRON LEAD

LETTER SAMPLE (AL) (AS) (BE) (8) (co} n oy - (ew (FE) (PB)
S (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/ZL)  (UG/L)  (UG/L) "~ (UB/L)  (UG/L)  (UG/L)

A 76=07=08 - -- -- 6 -- 10 -~ - 3100 --

R 76=07-08 -- .- -- 6 .- o -- - 216 --

C: 76-07-23 U .- .- 4 - 50 To=- -- 1200 it

D 76-10-28 -~ 0 0 5 0 o - [ 60 2

N 77=04=05 -~ -- - 2 -- 10 - - 160 -

: . .

F 76=10-28 - 0 0 7 i [ - 2 140 18

E  77-04~0S -- .- -- 2 -- 0 -- - 40 --

F- 77=04=05 -- 0 0 2 0 0 - 1 40 2

& 76=07-09 - . == -- 8 -- .0 -— L me 30 --

4 76=10=28 -- -- © e 50 .- 30 -- ~- 90 -

T ob4=11-24 -~ .- -- == - == .= b N -

T T4=08e25 - - - 60 <10 30 <50 <10 <20 <100

T 77-04=05 - 17 0 60 0 30 - 0 50 0

J  76-10=28 - 0 [} 7 i 0 -- 0 70 1
S 77-04=0S - -- - 7 -- 10 -- -~ 130 -

K 76=10-28 - -- -- 9 -- 0 -- -- 90 -

L 76=10-28 90 25 . ¢ 340 -0 100 - 2 30 1

L 77=04=-05 90 12 0 540 2 . 140 -- 3 60 4

4 76=10=28 - 0 0 7 2 0 - 0 100 18

v 77-04-05 -~ -- -- 4 -- 0 - .- 190 -

N . 77-04=05 - 0 0 7 1 [} - 1 40 15

r 7e=10=28 50 10 [ 330 0 90 -- 1. 40 2

N 77-04=05 80 12 0 510 1 140 .- 4 60 S

DIs- DIS= DIS= DIS- DIS- pIS=
5 SOLVED DIS- SOLVED DIs= SOLVED  SULVED  SOLVED DIS= DIS= SOLVED
3TA=-  DATE MAN= SOLVED  MOLYB=  SOLVED  SELE= STRON=  VANA= SULVED  SOLVED  kuBI-

S froN C OF GANESE  MERCURY DENUM  'NICKEL NIuM TIUM DIum ZINC CESIUM DIUM
LETTER SAMPLE (MN) (H6) (M) (NI) (SE) (SR) ) (ZN) (CS) (RB)
We/L)  (UG/L)  (UG/LY  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)

4 76-07-08 - - -- -- - 330 - .- - --

B. 76=07-08 - -- -~ -- -- 70 -~ -- -~ -

C  76-07-23 70 .- -- .- - 2000 .- -- -~ --

D 76-10-28 0 .0 2 6 0 360 .9 0 - --

D 77-04-05 1o -- .- -- -- -+ 350 -- -- -~ --

£ 76-10-28 0 .0 3 6 -0 196 - .9 19 -~ -

£ -77-04=05 10 -- - -- -- 190 - - -~ -

F 770405 10 .0 2 4 0 180 .0 0 - --

6 76=07=09 -~ -- -- .- -- 210 -- -- -~ -

H  T6=10-28 0 -- -- -- -- 380 . - - -~ --

T 64=11-24 -~ -- -- -- -- -- -- - -~ --

1 74=08=25 <20 - - <20 - -~ -— 10 <100 <20

1 77-04=05 10 .0 0 6 0 360 3.7 0 -~ --

J Te-10-28 10 .0 1 7 0 170 1.0 0 -~ --

J  77-04=05 0 -- - -- -- 200 - -= -- --

K T76=10=28 0 -- - .- -- 240 -- - - -

L 76-10=28 0 .0 2 2 0 150 1.0 0 -~ --

L 77-04=05 10 .0 2 4 0 170 .9 0 -~ --

M T6-10=28 0 L0 0 6 0 60 3.7 0 -~ -

M 77-04=05 0 -- - -- -- 40 -- -- -~ --

N T77+04=05 10 .0 0 6 0 180 .7 10 L -

7 76~10-28 [ .0 ! 4 [ 150 .0 10 -- -~

0 77=04=05 10 .0 2 1 [ 160 .8 10 .- --

49



454435110131500 A
A
454439110131900  ©
8
454526110152600  C
c
c
c
c
c
454535110150500
STA-  DATE
TiON  OF PH
LETTER SAMPLE
(UNITS)
A 76=10-29 8.2
A 77-04=06 8.5
8  76=10-29 8.4
B 77-04-06 8.4
C  61-08=15 -
€ 72-07-25 8.5
C. 73=07-29 7.6
¢ 74-08=21 -
C  75=07-02 9.1
C  76-10-29 8.9
¢ 77-04-06 8.6
D 74=08=21 -
D 77-04-06 1.6
DIS-
SOLVED
PO-
STA=  DATE TAS-
Tionw  OF SIUM
CLETTER SAMPLE «)
(MG/L)
A T6-10-29 3.9
A 77-04=06 4.6
B 76=10-29 .9
B 770406 1.1
C  61-08=15 --
¢ 72-07-25 .5
C  73-07-29 .6
€ 74-08-21 1.0
€ 75-07-02 .6
" 76=10-29 .6
C 77-04-06 1.8
0 T4-08-21 .4
D 77-04-06 .3

STATION NUMBER

TABLE 25,--CHEMICAL ANALYSES OF WATER FROM THE HUNTERS HOT SPRINGS AREA

STATION LETIER AND NAME

cTooO

YELLOWSTONE RIVER AT SPRINGDALE
YELLOWSTONE RIVER AT SPRINGDALE

HUNTERS
HUNTERS
HUNTERS

HUNTERS
HUNTERS
HUNTERS
HUNTERS
HUNTERS

HUNTERS
HUNTERS
HUNTERS

AlIR
TEMPER=-
ATURE
(DEG C)

5.5

17.5

BICAR=-
BONATE
(HCD3)
(MG/L)

114
140
226
180

58

150

200
170
125

150
300
280

CREEK NEAR
CREEK NEAR
HOT SPRINGS

HOT SPRINGS
HOT SPRINGS
HOT SPRINGS
HOT SPRINGS
HOT SPRINGS

HOT SPRINGS COMPOS

COLD SPRING
COLD SPRING

H

TEMPER-
ATURE  SU
(DEG C)

CAR=- D

MOUTH
MOUTH

COMPOSITE
COMPOSITE
COMPOSITE

YDRO~
GEN

LFIDE
MG/L)

HY=
ROX=
IDE
(OH)

(MG/L) (MG/L)

ITE

HARD=

NESS
(CA,MG)

(MG/L)

99
120
87
68
10

12

2

3

3
190
230

ALKA=-
LINITY
AS
CACO3
(MG/L)

94
110
185
160
140

140
164
164
139

130
246
230

NON=

CAR~-
BONATE
HARD=
NESS
(MG/L}

coomn

CARBON
OIOXIDE
(c02)

(MG/L)

"DATE
OF
SAMPLE
76-10-29
T71=04=06
761029
77-04-06
61-08=-15
72-07-25
73-07-29
74-08-21
75-07=02
76-10-29
T77~-04=06
74~08=21
77-04-06
DIS-
DIS-  SOLVED
SOLVED MAG=
caL- NE-
CIUM SIUM
(CA) (MG)
(MG/L)  (MG/L)
26 8.1
31 9.2
25 5.8
19 4.9
2.0 1.0
1.2 2.2
3.6 -
.6 .0
<1.0 <.1
1.0 .2
1.0 .0
53 15
61 18
DIS~
DIS=- SOLVED
SOLVED CHLO~
SULFATE  RIDE
(508) (cL)
(MG/L)  (MG/L)
35 8.0
43 11
39 18
36 16
21 18
20 15
- 14
19 24
11 18
16 17
19 14
55 23
84 13

SPE=-

CIFIC

. INSTAN= CON=

"8AM="  TANEOUS FLOW DUCT=-

PLED DIS- RATE ANCE
8Y CHARGE (GPM) (MICRO=

(CF8) MHOS)
UsSGs 2360 - 287
USGS 1540 .- 324
USGS 2.2 .- 518
UsGs t.7 - 463
MSBH - - -
MBMG = 1500 337
K ~-- 1500 -
RFS - 420 .-

M -~ >1320 354
[VE{] == 710 441
USGS - 776 430

RFS - - -

' US6S -—- .50 706
DIS-
SGDIUM  SOLVED
DIs- AD= S0DIUM

SOLVED SGRP=- PLUS

SODIUM PERCENT TION POTAS=

. (NA) SODIUM  RATID 'SIUM

(MG/L) (MG/L)

18 28 .8 -
21 27 .9 -
78 66 3.7 -
80 72 4.2 -
-- - - 83
90 94 i1 -
80 -- - --
88 99 30 -
85 - -- -
86 98 21 -
85 . 98 23 -
45 33 1.4 -
47 31 1.4 -
DIS~
DIS- SOLVED DIs-
SULVED DIS~ SOLIDS  SOLVED
FLYO= SULVED (SUM OF  sSOLIDS
RIDE . SILICA CONSTI-  (TONS
(F) (SI02) TUENTS) PER
(MG/L) (MG/L) (MG/L)  AC=FT)
.6 18 174 .24
.8 20 210 .29
4.0 45 329 .45
4.9 50 308 .42
1.7 - - -
6.0 68 287 ~
-— 50 - -
4.6 . 62 298 -
S.6 65 - -
5.8 59 273 .37
5.8 63 268 -
W3 9.8 349 -
.3 10 375 -

Gy O o8 A e
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TABLE 25.--CHEMICAL ANALYSES OF WATER FROM THE HUNTERS HoT SPRINGS AREA--CONTINUED

DIS~ DIS- DIS~
DIS~- TOTAL SOLVED SOLVED soL=-
SOLVED DIS- 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} (MG/L)
A 76-10-29 1110 - - .00 - - .00
A 77=04=06 873 -- - .12 -- - .00
8 76~10=29 1.95 - it - .26 - 01
8 77-04=06 1.42 - - -- .14 - .00
! C 61=08=15 - 02 .10 - - - --
c 72-07-25 - 00 .00 -- - - .-
C  73-07-29 -- -~ -- -~ -~ - -
€. 74-08=21 -- -- -- -- - -- --
€. 75-07-02 -- -- - - -- 16 --
[« T6=10=29 - - - - .01 -- .00
C  77-04-06 -- -- - -- .04 -- --
D 74-08-21 - -- -- -- -- -- --
D 77-04=06 -- -- -- -- .44 -- .-
DIs~ DIS= DIS~
. SOLVED D1s~- SOLVED DIs~ SOLVED DIs~ DIs- DIS=
STA= DATE ALUM= SOLVED BERYL=~ SOLVED CAD= SOLVED SOLVED TOTAL SOLVED
TION OF INUM ARSENIC LIUM BORON MIUM LITHIUM COPPER 1RON IRON
LETTER. SAMPLE (AL) (AS) (BE) (8} (co) {9y (cw) (FE) (FE)
(uesL) (UG/L) (UG/L) (UG/L) (UG/L} (UG/L) (uGrsL) (UG/L) (UB/L)
A 76=10=29 30 18 0 250 0 70 0 -~ 20
A 77=04-06 40 18 0 350 1 100 3 - 30
8 76=10=29 - 0 0 530 4 30 1 - 100
8. 77-04=06 - [ ¢ 590 1 30 1 ~- 60
c 61=08=15 - - - - - - - -~ <100
c  72-07-25 -~ .- -~ == -- 40 -- 0 ==
€ T4=-08=21 - - - 700 - 40 - ~- -
C 15=071~-02" 40 - - 670 -— 30 - -- <20
c 76=10-29 - 0 4 720 5 40 21 - 70
[ 77=04=06 - -- - 720 - 40 - - 40
[} T4=08=21 - - - <100 - <20 - - -
D 77-04=06 - -- -- 50 - 20 -- - 130
) DIS~- DIS- DIS~ 0Is- DIS=
. SOLVED DI~ SOLVED DIS= SOLVED SOLVED SOLVED DIS~ 0IS=
STA= DATE MAN= SOLVED MOLYg~ SOLVED SELE~ STRON= VANA= SOLVED SOLVED
TION OF GANESE MERCURY DENUM NICKEL NIUM TIUM DIUM ZINC CESIUM
LETTER SAMPLE (MN) (HG) (MO) (NI) (SE) . (SR) (V) (ZN) (CS)
- S (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UGrL) UGrsL) (UerLl
A 76=10-29 0 0 0 2 0 210 o4 10 -
A 77-04=-06 20 0 2 i 0 230 1.0 10 -
8 76=-10-29 10 .0 8 7 0 310 1.2 [ -
B 77=04=06 0 .0 & [} 0 220 .6 0 -
c 61=08-15 -- - - - - - - - -
¥ 72~07-25 [ - - - -- - - - .-
C 74=08=-21 - - - -- - T e - ~~ -
[+ 75=07=-02 <20 - -- - - - - ~~ <100
C 76=10=29 10 -0 8 7 [ 60 o7 10 -
C  77=04-06 0 - - - - 10 .- P -
7] 74-08=-21 bt - - - - - - - -
0 77=04=06 0 - - - - 1600 - -~ --
51

0I8~
SOLVED

LEAD

(PB)
ue/L}

DIS-
SOLVED
RUBI=-

DIUM

(R8)
wesL)



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

STATION NUMBER STATION LETTER AND NAMg

462022110471100 A

A
STA- DATE
TION OF TEMPER=
LETTER SAMPLE . ATURE
{DEG C)
A 61~08=14 -
A Tb=05=26 48.0
HY=
STA= DATE OROX=
TI0M OF IDE
LETTER SAMPLE (OH)
(MG/L)
A 61-08=14 4]

A 76-05-26 -

STA= ' DATE
TION | OF
LETTER SAMPLE

A 61=08=14
A T6=05-26

RINGLING FLOWING WELL
RINGLING FLOWING WELL

HARD=~

NESS
(CA,MG)

(MG/L)

1300
1000

ALKA-
LINITY
AS
CACO3
(MG/L)

131
135

DIS=
SOLVED
ARSENIC

(AS)

(ue/L)

STA-
TIUN

NON~

CAR~-
B8ONATE
HARD=
NESS
(MG/L)

1200
890

CARBON
DIOXIDE
(€o2)

(MG/L)

42

018=’
SOLVED
BERYL=

LIUM

(BE)
(uG/L}

DATE
oF

LETTER SAMPLE

A

61-08-14
76=05=26

DIs~
SOLVED
CaL~
CIUM
(ca)

(MG/L)

359
300

DIS~
SOLVED
SULFATE
(s04) .
(MG/L)

990
860

LFTTER SAMPLE

DIS~
SDLVED
BORON

8)
(uersL)

80

DIs-
SOLVED
MOL Yo~

DENUM

(M0)
(ussL)

1

DIS~
SOLVED
MAG~-
NE=
SIUM
(MG)
(MG/L)

93
b6

1S~
SOLVED
CHLO=-
RIDE
(CL)
(MG/L)

11
2.1

STA-  DATE
TION  OF

A 61«08~14

A 76=05=

DIS~-
SOLVED
CAD-
MIUM
{CD)
(uGsL)

0

01s=
SOLVED
NICKEL

(NI)
(UG/L}

4

PH

6.8

SPE-
CIFIC
- CON-
"DATE. .. SAM=- DUCT~-
OF PLED FLOW ANCE
 SAMPLE 8Y RATE  (MICRO-
: . (GPM) MHUS)  (UNITS)
61=08=14 MSBH C .- --
76-05-26 USES 800 1630

: . DIS=
S0DIuM SOLVED
AD- SODIUM

* SORP=- PLUS
TION POTAS=
RATIO SIUM
(MG/L)

- .0
.1 -

DIS~

DIS=
SOLVED
SODIUM PERCENT
(NA) SODIUM
(MG/L)
8.8 2
pIS-
SOLVED LIS~
FLUO=-  SOLVED
RIDE  SILICA
(F) (s102)
(MG/L)  (MG/L)
1.8 -
2.7 25
D1s-
. s0L-
VED=
PHOS=
PHORUS
)
(MB/L)
26 .00
DIS~ 0IS=
SOLVED SOLVED
LITHIUM CUPPER
{83) (cu)
(UB/L)  (UG/L)
60 0
DIS=- DIS~
SOLVED SOLVED
SELE=*  STRON-
NIUM TIUM
. (SE) (SR)
(UG/L)  (UG/L)
3 4300

SOLVED  DIS=
SOLIDS  SOLVED
(SUM OF . SOLIDS
CONSTI-  (TONS
TUENTS)  PER
(MG/L)  AC=FT)

1360 1.85
DIS- LIS~
SOLVED SULVED
IRON LEAD
(FE) (P8)
we/L) (uG/L)
<100 -

100 4
DIS=-

SOLVED DiS~-
VANA= SGLVED
oIUM ZINC
) (IN)
(UG/L) (UGsL)

2.1 20

01s-
SOLVED

PO~

TAS= BICAR=
SIUuM BONATE
(K) (HCO3)
(MG/L) (MG/L)

- 160
6.5 164
VIS~ DIS~

SOLVED SOLVED
NITRATE NITRATE
(N) (NO3)
(MG/L) (MG/L)

23 1.0
DIS~
SOLVED DIS-
MAN= SOLVED
GANESE MERCURY
(MN) (HG)

(UG/L) ue/L)

0 .0

CAR=
BONATE
(C03)
(MG/L)

0
0

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

.02

5 K} i :
B ¥
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TABLE 27.--CHEMICAL ANALYSES OF WATER FROM THE LUCAS FLOWING WELL AREA

B

SPE-
CIFIC
CON=
DATE SAM=-. OUCT~
- - sl 3 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 - - -
A LUCAS FLOWING WELL . 76=05-26 USGS; 99 3300 42.2
D[S~ oIs=- 0IS=
NON=- DlS- SOLVED SODIuM SOLVED SOLVED
CAR= SOLVED MAG=- DIS~ AD= SODIUM P= ALKA=
STA=- DATE HARD= BONATE CAL= NE = SOLVED SORP=~ PLUS TAS= BICAR=~ CAR=  LINITY
TION OoF 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) (CL3) CACU3
’ (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
A 61=09~13 2500 2400 704 176 - -- .- .0 - 116 0 95
A T6=05=26 2200 2100 660 140 32 3 3 - 13 115 - 94
DIS~ DIS=- DIs~
Dis- 018~ SOLVED DIsS~- SOLVED SuL=-
B DIS=- SOLVED SOLVED DIs=- SOLIDS SOLVED pIS=- DIs- NITRITE VED=
STA- DATE SOLVED CHLO=- FLUO= SOLVED (SuM OF SOLIDS SOLVED SOLVED PLUS PHOS=
TION  OF SULFATE RIDE RIDE SILICA CONSTI- (TONS NITRATE NITRATE NITRATE PHORUS
LETTER SAMPLE (804} (cL) (F) (8I02) TUENTS) PER (W) (ND3) (N) (P)
N (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC=FT) (MG/L) (MG/L} (MG/L) (MG/L)
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
DIS~
DIs- . DIS= DIS~- SOLVED
STA- DATE SOLVED SOLVED SOLVED STRON=
T104 OF BORON LITHIUM IRON TIum
LETTER SAMPLE (B) (LI) (FE) (SR)
- (UG/L) (ue/L) (UG/L) (UG/L)
A 61=09=-13 - - 2000 - -
A" T6=05-26 180 100 1600 12000
53



Table 28.--Composition of gases escaping from thermal springs and wells
[Composition is in percent by volume. ]

1]
2 : o —
S ~g S
Thermal-~ v a |~ 5 ‘a —~ : '3
spring o : Date § & o %0_ 5 goN ?:’ n
area : A A ' of EZ 5 & e fu] R & 2.
(fig.1) Latitude Longitude Name ' sample’ [ & E 2 3 b 2
4 46 02 37 112 48 38 Gregson Hot Springs 8/19/74 2.9 - 96 0.6 0.6 - -
6 4522 04 113 24 11 Jackson Hot Springs 8/16/74 2.9 - 82 <.l 16 - -
7 45 27 28 113 06 31 Elkhorn Hot Springs 8/20/74 2.4 - 98 <.1 .1 - -
9 45 10 17 . 112 09 07 Puller warm spring 5/14/76 5.6 - . 91.8 .1 2.6 - 100.1
@ 4510 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 oo _ .
11 45 47 30 112 07 35 Renova Hot Springs 8/13/76  3.12 1.3  93.4 1.7 .5 - 100.0
: ' 2.9% 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 .4 2 - 100.2
6.4 - 93.1 .4 2 - 100.1
17 4534 30 111 41 00 Norris 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 -~  86.2 .0 8.1 - 100.0
T ‘ 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”

‘ : D . [ N . O R vu . .



‘Table 28 -—-Composition of gases escaping from thermal springs and wells--continued
- - [Composition is in percent by volume ] :

[}
3 .
— : @ —
A ~ ~ ko) —~ 3]
| ¢ g & &8 & & 8
Thermal- . ) g N 5 ) < ~ T
. 5 o) o0 = [~3 U o
spring Date g o g °. = 28 £ s
area L of g% B 3 § %2 & 8
(fig.1l) TLatitude Longitude Name sample! & <t = = 3 [ &
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 <.l ‘199.2'-'
20 46 35 44 112 06 42 Broadwater Hot A 8/16/76 1.12 1.4 96.4 <.1 1.9 - 100.97
o ' A Springs at manhole B
v 46 35 44 112 06 42 Broadwater well 3 12/16/76 1.8 - 94,7 a0 .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 -

A

.
|
l

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



Table 29.--Isotopic composition of selected thermal and cool waters
[Hydrogen and oxXygen isotope ratios are reported relative to
Standard Mean Ocean Water (SMOW) 1

; Thermél— | ' : ) ‘ g ‘ N . Isotoﬁic composition,
spring Location . o o ) Date in parts per thousand
‘area : - of _ 1a
(fig. 1) Latitude Longitude g Name A samplel 8D ' §70

1 455057 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 Sieeping Child. 8/15/74 . -138.4 't  -18.05

_ Hot Springs . )

3 46 45 08 114 31 58  Lolo Hot Springs 8/17/74 -139.8 -16.08

w L= - ' Unnamed Creek near Lolo Hot Springs - 8/17/74 -130.9 —17.54_

O\ . L . !
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 2728 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 NeWIBiltmdre Hot Springs : - 8/17/74 -149.0 -19.30
-— . —-=-  Big Hole River near New Biltmore 8/17/74 - -140.9 -18.17

Hot Springs

- IS N
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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 o _ L e ' ~Date in parts per thousand
area . S . : of : 18
(fig. 1) Latitude Longitude ' Name .- sample! 8D 870

10 45 4015 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 Z147.5 ~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 Springs . 8/22/74 . _146.0 ~18.91

o ' 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 —19.30

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
44 59 08 111 36 46 = Wolf Creek warm spring 1 . - 5/13/76 -140.7° -18.95

17 45 34 30 111 41 00  Norris Hot Springs | . 8/21/74 -148.4 ~19.11
L ‘ . 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——contlnued
' [Hydrogen and oxygen isotope ratios are reported relative to
: Standard Mean Ocean Water (sMow) .1

Thermal- o v B . . ' - Isotopic composition,
spring . Location . s o ‘ . Date - in parts.per thousand
area _ i A of . A 18
(fig. 1) Latitude . Longitude o Name : A sample’ : b - .80
19 - 46 26 47 111 58 58 Alhambta 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 - B - 8/23/74 ~146.5 © -19.23
20 46 35 44 112 06 33 Broadwater Hot Springs at’ outlet 8/24/74 ' fl47.6 -18.56
- | 3/25/76 1148.9 -18.20
46 35 44 112 06 42 Broadwater hot pit 2 9/08/76 o -149.0 -18.35
w . : . -
® 46 35 44 112 06 42  Broadwater well 3 | 10/06/76 ~149.8 -18.75
22 46-32 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 45 15 09 110 39 37 CthO Hot Sprlngs ,8/25/74. . =150.2 -17.70

25 454526 110 15 26  Hunters Hot Sprlngs o " 7702/75 ~138.9 ~18.52

'IAna1§ses of samples collected prior to 1976 are.from Mariner, Presser, and Evans (1976),



Table 30.——Gross'ai§hé and gross beta activity of
- selected thermal waters

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

Thermal~

:Ezzng Location v Dige .~ 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 05 49 114 00 15 Sieeping Child Hot Springs 7/23/76 1 9
4 : 46 02 37 112 48 38 Gregson Hot Springs 9/10/76 2 2
5 461040 112 47 40 Warm Springs (State Hos-  9/10/76 27 40
' pital) '

32 37
6 45‘22l94 - 113 24 11 Jéckson Hot Springs 7/23/76 16 28
45 27 28 | 113 06 31 Elkhorn Hot Springs 7/22/76 8 0
8 45 27 43 112'28 28 New Biltmore Hot Springs 12/16/76 4§ 43
10 45 41 07 112 17 42 Silver Star Hot Springé 7/15/76 , i '4

: 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
' at pipe 12/16/76 3 8
13 46 11 53 112 05 37 Boulder Hot Springs 7/15/76 0 0
14 45 35 21 111 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 45 22 02 111 44 51 Ennis Hot Springs 1/15/77 4 13
17 45 34 30 111 41 00 Norris Hot Springs 7/09/76 0 10
18 - 4539 38 111 11 10 Bozeman Hot Springs - 7/09/76 1 4
-0 3

' -Ill Bl SR o 0 BN on BN Gy a8 A BE Bn - N S N e
) ~3
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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.]

Thermal~-
spring Location : , : : Date . )
area _ of Gross - Gross
(fig.1l) - Latitude Longitude. Name ‘sample alpha = beta
19 46 26‘47 111 58 58 Alhambra Hot Spfings (south) 6/15/76 153 131
‘ ' 6/29/76 214 100
12/02/76  293. 150
46 26 52 111 59 14 Hillbrook flowing well 7/10/76 77 59
' : ' 7/23/76 113 - 60
10/19/76 121 53
12/02/76 113 77
46 26 53 111 58 51 Walls hot spring 6/29/76 97 48
'10/19/76 - 70 54
4626 59 111 58 50 Alhambra Hot Springs (north) 6/15/76 68 58
: : 6/29/76 94 48
10/19/76 81 - 43
46 27 01 111 58 50 Alhambra north hot well 6/29/76 - 112 . 56
12/02/76 110 70
20 46 35 44 112 06 33 Broadwater Hot Springs 7/15/76 110 5
at outlet ' .
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
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 .0 6
25 45 45 26 110 15 26 Hunters Hot Springs 10/29/76 8 3
: (composite)
26 46 20 22 110 47 11 Ringling flowing well 1/11/77 _14 14
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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 §prings area

Bayer Ranch well 1. Lat 45°934'34" 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 . Tenipera- Measured depth  Tempera-

‘below LSD - ture below LSD ture below LSD ture
(feet) (meters) -  (°C) (feet) (meters) (°C) = (feet) (meters) (°C)

,‘0 ‘ 0 ‘ 1.2 150 45.7 . 9.5 300 91.4 10.3
500 15 4.8 200 61.0 9.7 350  106.7 10.5
100 - '30.5 7.3 250 76.2 10.0 e : :

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) belew 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 55.8 325 199.1 53.3
+10 . +3.0 21.5 - . 175 53.3 54.2 350 i_106.7 53.7
-0 0 : 48.7 200  61.0 53,2 375 - "114.3 54.1

25 . 7.6 58.5 225 68.6 53.0 4900 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. :
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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-

below LSD ture below LSD ture below LSD ture
(feet) (meters) (°c) (feet) (meters) (°c) (feet) (meters) (°c)
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 Sprlng§ area

Buness well. Lat 46°26'09" N., long 111°57'31" W. Reported well depth 212 £t
(64.6 m) below LSD. Water level, 19.3 ft (5.88 m) below MP. MP is top of ca51ng
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)
o .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. 90 - 27.4 9.2 182 55.5. 10.8
21 6.4 7.5 101 - 30.1 9.4 191 © '58.2 -10.9
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
50 15.2 8.4 139 42.4 10.1 212 64.6 11.0
59. 18.0 8.6 ' L ’
Hillbrook cold well. ZLat 46°26'48'" N., long 111°58'41" W, Reported well depth

99 ft (30.2 m) below LSD. Water level, 5.9 ft (1.80 m) below MP. MP is ‘top of
ca51ng 2. 3 ft (0.70 m) above LSD. . Date of measurements, Aug. 3, 1976

}

Measured depth Tempera- Measured depth  Tempera— Measured depth Téﬁpera—
below LSD - ture ‘below LSD ture below LSD . . ture
(feet) (meters) (°C) (feet) (meters) (°c) (fee;) (meters) (°0)
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 24.4 18.6
30 9.1 17.8 60 18.3 . 18.5 ' o
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Table 31.--Subsﬁrfece‘temperathresfin'selected water wells
near hot-spring areas-~continued

‘Alhambra Hot Springs area-—-continued

Hillbrook flowing well. Lat 46°26'52" N., long 111°59'14"” W. Reported well depth,
325 £t (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 depth  Tempera- Measured depth Tempera-

below LSD - ture below LSD . ture "below LSD° ture
(feet) (meters) (°C) __(feet) (meters) . (°C) (feet) (meters) (°C)
- -~ - 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
4

121 36.9 - 31.3 240 73.2 32,

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 Tempera-

below LSD ture ' below LSD ture below LSD . ture
(feet) (meters) (°C) (feet) (meters) (°0) (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 53.9 - 77 23.5 52.8 100 30.5 54.6
Habb well. Lat 46°27'52" N., long 111°59'49" 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 ca51ng 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) (°c) (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 6l1.6 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 ca51ng
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) (OC) (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 Sprlngs 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.

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) (OC)
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 3l.-~-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 112905'47" 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 Tempefa— Measured depth = Tempera- Measured depth ° Tempera-

below LSD ture below LSD " ture o below LSD ture
(feet) (meters) (OCl (feet) (meters) (?C) (feet) (meters) (OC)
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 4

13.

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  Tempera-

below LSD ture . below LSD -ture below LSD ture
{feet) (meters) (OC) (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 1 67.2 169 5L.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 3919 67.2 200 61.0 67.2
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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 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 Tempera- Measured depth Tempera- Measured depth Tempera-

below LSD tgre below LSD tgre below LSD tgre
(feet) (meters) (C) (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 67,2
20 6.1 67.2 110 33.5 67 .2 171 52.1 67,2
30 9.1 67.2 130 39.6 . 672 180 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 measurements, June 22, 1977
o -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

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. 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) (°c) .
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
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
70 - 21.3 40.8 160 48.8 52.5 233 *71.0 -56.9
80 24,4 44,4

Broadwater .well 4. Lat 46°35' 44" N., long 112°06'43" W. Repofted well depth, 240 ft
(73.2 m) below LSD. Water level, 4.05 ft (1.23 m) below MP. MP is top of casing

l 0.5 ft (0.15 m) above LSD. Date of measurements, June 22, 1977.

‘Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ‘ ture below LSD ture . below LSD tgre
(feet) - (meters) - (QC) .. (feet)  (meters) 0 (feet) (meters) o)
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
60 18.3 33.2 150 45.7 47.2 240 73.2 54.1
71 21.6 37.8 160 48.8 48.0
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Table 31.--Subsurface temperatures in'selected water wells
near hot-spring areas--continued

Broadwater (Helené)lHét Spfing§ 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. Water level, 3.63 ft (1.11 m) below MP. MP is top of casing
0.5 ft (0.15 m) above LSD. Date of measurements, June 28, 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 - 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 1220 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) (OC) (feet) (meters) (OC) (feet) (meters) (OC)
0 0 - 90 27.4 12.6 230 70.1 19.8
32 9.8 10.2 110 33.5 14.0 240 0 73.2 20.0
40 12,9 10.2 130 39.6 15.0 242~ 73.8 . 20.3
50 15.2 10.4 » 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 Co-— - 210 64.0 18.8 275 83.8 21.5

Broadwater well 1. Lat 46°35'45" N 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 cas1ng
0.5 ft (0.15 m) above LSD. Date of measurements, Sept. 15, 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) (OC)
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 -

! Well drilled approximately 20° from vertical.
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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 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
0.5 ft (0.15 m) above LSD. Date of measurements, June 28, 1977.

Measured deptﬁrf' Tempera- Measured depth® Tempera- Measured depth' Tempera-
below LSD tgre below LSD tgre below LSD tgre
(feet) (meters) o) * (feet) (meters) oY) (feet) (meters) (7C)
0 0 - 20 6.1 50.6 30 9.1 55.0
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
O 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) o (feet) (meters) ‘(OC) (feet) (meters) (OC)
0 0 v - 80 24.4 47.8 152 46.3 65.0
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
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
70 21.3 45.0

lWell 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, 21.49 ft (6.55 m) below MP." MP is top of ca51ng
0.57 ft (O 15 m) above LSD. Date of measurements,,June 27, 1977.

Measured depth®  Tempera- Measured depth1 Tempera~ Measured depth® Tempera-
below LSD ture below LSD ture below LSD ture
(feet) (meters) (OC) ' (feet) (meters) (OC) (feet) (meters) (OC)
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
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
62  18.9 39.5 120 36.6 59.7 , |

1Well drilled approximately 20 from vertical.
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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" 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 .
1.6 ft (0.49 m) above LSD. Date of measurements, Aug. 12, 1977.

Measured depth Tempera- Measured depth. Tempera- Measured depth Tempera-
below LSD tyre below LSD - . ture below LSD ture
(feet) (meters) (o (feet) (meters) ~(°C) (feet) (meters) c)

0 - 40 12.2 15.8 80  24.4 16.0
3.0 22.9 - 50 15.2 15.8 90  27.4 16.4
20 6.1 14.2 60 18.3 15.9 100  30.5 16.6
30 9.1 15.4 70 21.3 15.9

0
10

Broadwater well 5. iat 46 35'52" N., long 112°06'38" W. Reported well depth, 260 f
(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) (OC) (feet) (meters). (OC) (feet) (meters) ( °0)

0 0 - - 91 27.8 14,
10 . 3.
20 6.
30 9.
40 12.
50 15.
59 18.
70. 21.
82 . 25.

180 54,
191 58.
200  61.
211 64.
220" 67.
231 70.
240 73.
246  78.

18.
19.
19.
19.
20.
20.
20.
20.

12.6 100 30.5 15,
13.3 . 111 33.
13.0 120  36.
12.6 131 39.
12.6 139 42,
12.7 151 46.
13.0 159 48.
14.2 171 52.

15.
15.
16.
- 16.
17.
17.
18.

OWONNIKMFRO

HWUOM~OON®

= OV W 0O N~
ON B WONWY
O~ OWwWo W

Broadwater well 5. Lat 46°35'52" N., long 112°06'38" W. Reported well depth, 260 f
(76.8 m) below LSD. Water level, 91 1 ft (27.77 m) below MP. MP is top of casing
1.0 £t (0.30 m) above LSD. Date of measurements, June 28, 1977.

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

191 58.
200 61.

19.0 251 76.5 21.2
19.4 . 260 79.2 21.2

120 36.6 16.
130  39.6  16.
140 - 42.7, - 17.

below LSD ture below LSD tgre . below LSD' ture
(feet) (meters) (OC)_ (feet) (meters) ") (feet) (meters) ( C)
0 - 0 - 151 46.0 17.4 211 64.3 19.8
96 29.3 15. 160  48.8: 17.8 220 67.1 20.2
101 30.8 15. 171 52.1 18.2 231 70.4 20.6
- 110 33.5 15. 180 54.9 18.6 240 73.2 20.9
2
o

OO NPO
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" (53.34 m) below LSD.

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

Broadwaﬁer (Helena) Hot Springs area--continued

Lat 46°35'54" N., long 112°06'17" W. Reported well depth, 175 ft
Water level, 6.0 ft (1.83 m) below MP. MP is top of casing

Gannon well 2.

1.0 ft (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) (OC) (feet) (meters) (OC) (feet) (meters) (OC)
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 112006'20" Reported well depth, 240 ft
(73.2 m) below LSD. Water level, flowing at MP. MP is top of casing 1. 0 ft (0 30 m)

above LSD. Date of measurements, Oct. 8 1976.
Measured depth Tempera- Measured depth Tempera- Measured depth  Tempera~
below LSD - tgre below LSD tgre below LSD ture
(feet) (meters) (9] (feet) (meters). ~ (C) ' (feet) (meters) (OC)
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 i18.3 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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