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FACTORS FOR CONVERTING ENGLISH UNITS TO METRIC UNITS

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

Multiply English units By
acre ' 0.4047
acre-ft (ac-ft) 1233

cubic foot per second (ft’/s) é8.32
foot (ft) L3048
gallon per minute (gal/min) .06309
mile (mi) - . 1.609

To obtain SI units

square hectometer (hm?)
cubic meter (ma)

liter per second (L/s)
meter {(m)

liter per second (L/s)

kilometer (km)

temperature, degrees Celsius (°C)} = 0.556 {(OF-32)




SELECTED DATA FROM THERMAL~-SPRING AREAS, SOUTHWESTERN MONTANA

By

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

INTRODUCTION

During 1975-/7 the Montana district of the U.$. Geolegical 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 (1OOOF).

Initially, the data base included references reported by Waring (1965).
The data base also included unpublished chemical analyzes of water samples
and related data colliected during 1959-73 by the Montana State Board of
Health (now Montana Department of Health and Environmental Sciences),
the Montana Bureau of Mines and Geclogy, 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landowners, and additional published and unpublished data were collected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 investigatecrs during 1967-75 (see Selected references).

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

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




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

Chemical analyses and associated data are grouped in tables 1-27
by hot-spring areas, arranged in downstream order according to major
river basins, and indexed numerically in figure 1. ZLocations of individual
gsites within each area are described by name and by a station number
composed of latitude and longitude. Wames formerly used to identify the
hot springs are shown in parentheses.
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Figure 1.--Location of study area.




Reportad rates of flow, particularly at commercially developed
springs, vary widely according to the observer or use of the water. A
large part of the flow normally occurs as seepage. Where feasible for
this study, flow was measured directly using the Hoff or Pygmy current
meter, a Parshall flume, or a container 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 vaiues normally were determined in the field
by USGS and in the labovatory by other investigators, Changes in the pl
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 repert 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, Cole., or in research labora-
tories in Menlo Park, Calif.

A1l the included data describing composition of gases, stable iso-
topes, radiocactivity, and subsurface temperatures were collected by the
U.5. 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 (l 0) and deuterium (D)
(table 29), was expedited by Mariner to ensure comparibility with the
resulits of his previous investigation (Mariner and others, 1976).

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

Ry ~ Rged
— X
Rstd

Sy = i0?

where
R¥ = reporting unit in parts per thousand,
x = ratio of isotopic concentration of the sample (D/H or
std = ratio of isotopic concentration of the standard (Standard
Mean Ocean Water, or SMOW, in this report).

180 16

Most of the major hot springs and some associated ccoler waters were
gampled 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 Llovd, written commun,, 1976,
1977) are included in table 30, Additional samples for determination
of digsolved uranium, radium-226, and radon by the National Water Quality
Laboratory were collected mainly at sites where the Montana Department

/770, and



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

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

Tables 1-27 are presented in an identical format. Table numbers
correspond to hot-spring areas shown on figure 1. Column headings, loca-
tion numbers, and abbreviations that are ncot self-explanatory are described
below.

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

Thus,; 1if two stations have the same coordinates for latitude and longitude,
sequentigl numbers 0] 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 scurce 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 prineipal meridian; and the third, the section. The first letter
following the section number denotes the quarter section {160-acre tract);
the second, the quarter-quarter section (40-acre tract); and the third,
the quarter—quarter-quarter section (l0-acre tract). Letters are assigned
in a counterclockwise direction, beginning with "A" in the northeast
quadrant., Consecutive numbers beginning with 2 are added if more than one
station is located within a 1l0-acre tract. For example, hot spring
04N19W07DCD2 is the second station inventoried in the SESW:STY 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 sgecond

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

USsGS

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

Hackett and others (1960), table 3%

Kaczmarek (1974), table 3

Mariner, Presser, and Evans (1976}, tables 1, Z.

Montana Bureau of Mines and Geology.

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

Robertson, Fourmier, and Strong (1976), table 2 and
unpublished data,

Data collected for this report.




TABLE 1,~-CHEMICAL ANALYSES OF WATER FRoM THE MEDICINE HoOT

e T

SPRINGS AREA

SPE~-
CIFIC
CON=
DATE SAM= DULT=
- oF PLED FLOW ANCE PH
STATIUN NUMBER STATION LETTER atih RAME SAMPLE 3y RATE (MICR{O=
(GP#) MHO3) (UNITS)
455047114020600 A MEDTICINE HOT SPRINGS 01M20W12CCD 54=08-85 M5aH 100 - -
A MEDTCINE HOT SPRINGS 01N20W12CCD 72=0B~09 MBMG 160 377 8.1
A MEDICINE HOT SPRIMGS niN20wl2CCh Fd=0d=16 M 108 343 B.i
A MFDICINE HOT SPRPINGS 01N20W120CE Ta07-21% usss as 526 -
DIg= DIsS- DIs=
NiN= DIS- SNLVED SONIUM SOLVEN SOLVED
CaAR= S0LVFED MAG- DIs- AD= SNLIUM fo-
3TA-  DATE HYDRD= HARD= BNWATE [oF Y NE- SULVED SORP= PLUS TAS- BICAR=
TTION nF TEMPER= GEN NESS HARD= CTuM Sidm SupliM  PERCENT TION POTAS= STUM BONATE
LETTEHR SAMPLE ATURE SULFIDE  (CA,MG) NS5 (Ca} (MG) Nad SOLTUM RATIN S5TUM (K) (HCO3)
(NEG ) (MG/L) (MBAL) (MG ALY (4671 ) (ME/L) (MG/L) (M5/L) MG /L) (MG /LY
A b4=ng-0s 4y - 15 1] 6.0 .0 - - - 54 - 110
A T2=08=y9 - -- 18 0 b.b .4 77 89 7.9 -- 1.5 130
A Tu-Dbals 45,0 .6 -— - 1.2 <. Bu - - - 1.4 120
A Te=07=23 47,2 - -- .- - — - - -- - - --
DIS-
D[S~ DIg= SOLyFD DIs=
HY= ALK = DIs=- SNLVED SULVED nis- S0LIPS SOLVED DI85~ bIs-
Sra- CAIE Chr- DRUY= LINITY CARRON SULVED CHLN= FLUu- SOLVED  (SUM 0F sOLTDS SULVED SOLVED
TINN nF RUMATE T0E 4g PIOXTDE  SULFATE  RIDF RTUE STLICA CONSIT- (TONS  NTTRATE NITRATE
LEITER SAMPLE {(Co0) (OH) CACG3 (C02) 5047 icL) (F) (8IN2y TUEMTS} PER {N) (NU3)
(MG /L) (MG /L) (MGAL) (M40 (MG /L (MG /L) (MG sL) (MG /L) (MG/L) AC-FT) (MG/L) (MG/L)
A 64=08-05 0 - Q0 -- 22 7.0 g4 - - - .00 .00
A EER- ] v o 110 1.7 35 7.3 12 54 3248 .45 .00 LU0
A 7a=p3d-1e 3 -- 103 - 33 6.7 14 a0 - .- - -
A T6=07=-23 - - - L) N 1y S1 -— - - --
18-
SOLVED
AMMOM | &
HTA- NATE 41T80-
TR 1ne REM
LETIFR ShaPLE ra)
(MG/L)
. A hy=0R-05 -
A T2-0R-09 -
& Ta=yA=-1g <.1n
A To=u7=-23% -
0T5= JIs- Dlg=
SULYEL nis~ SULVFR nis- uT5- Nl g Lls- nis- SALYED D1s-
iTa=  pATE LAY SOLVED Chy- SOLYED SULYEL  GNLVED SULYFD SALVED MA - SOLVED
Ty 0F THIM BN MTuv  LITHTUM  CURALT COPRER 1RUS LEAD GANESE  MERCURY
LEFTER SAMFLE (1D (R LCu) (L1 LCyd (Ciy (Fe TPE) (M) HG)
c! (U671 G/ CURAL) (s (UG/L) (G0 (uG/L) [NIEVIIR (UG/L) (NG/L)
A ot=(a-ub - - -- -— - - 0 - - -—-
& i2-0b-yd - L -- -= L - - 2l - o -
A fmnfi=1p i 120 <ty 200 <5y <10 <2{ <190 <20 <,1
Dis-
uls=- nis- Uis- SOLVED
aTa- e FOLyFL S5OLYED SULYED KT
TTUN nEg NIEKEL Z1lmg CES[Hm nium
LETTFH Sarmiig (1) (@A) Lcs) (R
(ufis) LEIB ALY tus/Ld (bis /LY
s HU-NE=ys -- -- - --
A Tr=1B-09 - - “r -
A Pli=ndmif <2y <1 <o <20




STATION KUMBER

460549114001500

450545114001501

STh- DATE
1TUM aF
LETTFr SAMPLE

L 72=08-10
L TA-03=1S
B bl=dg-gu
p 74=08-15
| To=07=2%
514~ DATE
TInn OF

LFITEP SAMPLE

Ta-0u-190
T4=08-15
bU=08-0%
T4-08-1%
THe07=23

[k e O

5fa-
FIuM

TEe=

@GP

TEMPER=-
8TURF,
(NDE& C)

43.0
1.0

52,0 -

0.

CAR-
AUNATE
(com
DG /L)

[T

LATE
GF

LETTS SaMPLE

T2=ng-1n
T4-08=19
pU=NE=04
T4-08-15%

TABLE 2.-—CHEM{

SLEFEPING CHILD
SLEEPTRG CHILD
SLEEPING CHILD
SLEEPTING CHILD
SLEFPING CHILP

HYURO=-
GEN
SULFTD¥

(M /L)

<1.0

Y-

UROX-
TuE
(0H)

(MG/LY

[VRSTS
GULVED
ALUm-
Trallm

taL)
{us/L)

HARD=
MESS

(CAyM3)
(MG/L)

14
1¢
o0

ALKA=
LINITY
L3
CACUS
(MGAL)

126
133
149
143

HI%-
SOLYED
BORkL

(R)
(G700

330

359

STATION LETTER AND NAME

¢

DATE
oF
SAMPLE
HOT SPRINLS 04M19WO7DCD 2 72-08-~10
HUT SPRINGS D4N19wn7nCh 2 T4=08-15
HOT SPRIRGS D4N1YWOTNCD bu-08=04
HOT SPRINGS 04N19dn70COD F4-08-1%
HOT SPRINGS 04M19w0TDCD T6=07=23
DIs-
NON- DIS= SNLVED
CAF= SOLVED MAGR= DTS-
BRANATE CAL- NE=- SULVED
HARD = CTuM FIUM SUNEIM  PERCENT
NFSS rea) {M05G) (MAY SNDTUM
(ME/LY (MG/L) (MG/L) (MGAL)
0 5.5 .7 120 94
0 6,2 .2 11¢ 92
[\ 8.0 .0 ~-= -
- 5.4 <.1 120 --
DIs- LIS~
a15- SOLVED SOLVED DIg=
CARRON SULVED CHLO- LU= SOLVED
DINXILE SULFATE RIDE LTDE SILICA
(Cu?d) (304 L (F) (5102}
(ML) (96712 (MG /L) (MG/L) (M3/L)
2.7 93 9.2 14 69
2.1 51 LR 14 60
- a8 5.0 15 -
1.R A7 2.5 15 65
- B2 9.7 - --
nis-
SHVED
AMMNT A
5Ta- DATE NTTRO=
[1am CF CEM
LETIFR SAMPLE (N)
MG /L)
A 72=-08-10 -
b Tu=0s=15 --
B h4-uA-0Y -
R 74~0R=15 <.10
B, To=y7-23 -
al5=
SULVEL n1s= 15~ ni&- pls=
Caii= SOALVED SuLvFu S0LVER SULYFD
UM LL1TaTuM CURALT COPPER RN
{Cid?} (LT [{sty] (L) (FE}
(UR/L) CUG/LY (UGsL) (UssLd (UB/L)
- e -- - 20
<1y 170 <5y <10 <20
- - - -- ¢
<to 1an <50 <10 <2y
nls=- DREA
5Ta-  DATE SLVEN SELvFu
1 TaM JF NiCKEL LIWC
LETTFR SAWPLF (41) 172i)
{las) tus/L)
A 72-0A-tG -- -
& Taeda-th <an <ty
R Bu=uA=04 -- -
2 Tu=df=13 «<2n <lu

10

CAL ANALYSES OF WATER FROM THE SLEEPING CHILD
WEEPING CrILD) HOT SPRINGS AREA —

SPE=
CIFIC
CON=
SAM= DUCT-
PLED FLOW ANCE £H
BY RATE {MICRO=-
(GPM) Mt0S} (UNITS)
MBMEG 115 568 8.0
M >528 505 B.l
MSHH 115 - -
“ *528 538 8.2
USGS 27 674 -
Dls- DIS=-
SOOIUM SAOLVED SOLVED
A= SNDTUM F(=
SORP= PLUS TA3= HICAR-
TION POTAS- 5TUM BONATF
RATID SIUM (K} (HEN3)
(MGALS (MG /L) (MG/L)
14 - 2.7 170
12 -- 2.8 160
- 108 - 170
-- -- 2.9 170
DIs-
SQOLVED 018~
SULIDS SOLVED DI5= NS~
{5UM OF snLies SULVEDR SnLved
CAONSTI- (TONS NITRATE NITRATE
TUEMTS) PER [$1) {103}
(MG/L) AC=FT) (ML) (MG/L)
479 .65 N5 -20
Se3 .77 -- -
- -- .go L0
DIg=
Dis= SOLVFD Nig=
SRLVED KAN- SNLYED
LEAY GAMESE  MERCUKY
() (4n) (H6)
(/L) (UG/L) (UG/L)
- [0 -
<160 <20 -
<100 <2y <. 1




STATION HNUMBER

4p4snBrlaiisanc

TABLE 3,--CHEMICAL ANALYSES OF WATER FROM THE LoLo (GranITE} HoT SPRINGS AREA

STATION LETTER AND NAME

A LOLD HOT SPRINGS
A LOLD HOT SPRINGS
A LOLO HOT SPRINGS

§Ta= bATE HYDRO= HARD=
TION nF TEAPER= GEM NESS
LETTER SAMPLE ATURE  SULFIDE (CA(MG)
(DEG C) (MG/L) (MG/L)
A ps=0B=04 46,0 - 10
A 72-08=09 - - [}
A 740815 44,9 .5 -
HY = ALKa=
5Th=  DATE CAR= DROX= LINITY
TION OF BONATE 1DE L
LETTER SAMPLE (€03) -+ (OH} CACU3
{(MG/L) (MG /L) (MG/L)
A ci=08=04 30 - 75
A 72=08=02 ¢ o T2
A Tu=08-15 8 -- 71
bR &:
ROLVED nis-
S5TA-  DATF ALUM= SALVED
TION nF THUM BORON
LETTER SAMPLE (aL) (R)
(UG/Ly (/0]
A bU=08=U4 - -—
3 72-05=-09 -
A TU=0K-1% 110
STA~
TIonN
LETTER
& b
a7
a7

NDN =
CAR-
BONATE
HARD =

HESS
(MG/L)

=

CARBON
DIDXTDE
(ca2)

(MG/LY

0Is-
SULVED
CAD=
MM
(CLY
UG/

<1u

DATE
nF
SAMPLE

A-Qp=04
2uNB=(q
NmBd=15

DIS=
SULVED
CAL=
CIumM
(CAY
tMG/L)

[
[+ =]

PRS-
SOLVED
SULFATE

(s5N4)
(MG/L)

18
29
18

218=
SOLYED
LITHIUM

L)
{UG/L2

40
3t

uTs=
SULVFD
NICKFL

{N1)
(UG/L)

<2U

D1s=
SOLVED
MAG=
NE=
aIum
(MG)
{MG/L)

n1s-
SOLVED
CrALO=
RIDF
(cu)
(MG/L)

oo
P
Lol =

DIs=
SULVED
COBALT

(Ccoy
(ug/L)

<50

nls-
SOLVED

TING

(iM]
(uG/0)

ia

GATE
of
SAMPLE
ed=-0B8=04
72-08-09
74=08=15
D15=
SULVED
SUDIUM  PERCENT
(NA) SOBTUM
(MG/L)
50 94
LT -
DTS-
SULVED nIs-
FLUO- - SOLVED
RIDE STLICA
(F) (81023
(MG /L) (MG/LY
8.3 -
6.4 71
5.4 12
DI&- BIS=
S0LVED SDLYED
COFPER TRON
«cy) {FE)
{Us/L) (us /L)
- 340
- }U
<1f <Ay
nis-
pIS=- SOLVED
SULVED RUBI=~
CESIUM DIUM
(c3} (R}
(uG/L) (e /L)
<100 <20

SAM-
PLED
BY

MSRH
MBMG
M

SODIUM
AD=
SORP=-
TION
RATIN

9.0

uIg-

sOLvVEDR
sOLInS
{5UM OF
CONSTI=
TUENTS)
(MG/LY

245

DIig=
SOLVED
LEAD
(PR}
UG/

<100

SPE=-
CIFIC
Cln=
DUET=
FLOw ANCE pPH
RATE (MICRMN=-
(GPM) MH0S8) {UNLTS)
50 254 7.9
26 225 9.3
nIs- pIs-
SOLVED  SOLVED
SNDTUM Pl=
PLUS TAS= BICAR=-
POTAS- SIUM BONATE
SIux (K) (HCD3)
(MG/L) (mG/L) (M5/1)
50 - 33
- t.2 &8
- 1.2 70
0IS5=
SOLVED
Dis=- oIs- AMMUNIA
SOLVED SOLVED NITRO=
HITRATE NITRATE GEM
(N) (NO3) C(N)
[MG/L) fMG/L) {MG/L)
.00 .00 -
-7 30 --
- - <. 10
0Ig~
SOLVED DIS~-
MAN= SOLVED
GANESE MERGURY
(M) (HG)
(uG/L) (Ue/L)
) -
<20 .1



TaBLE Y4,--CHEMICAL ANALYSES OF WATER FROM THE GREGSON. {FAIRMONT] HoT SPRINGS AREA
SPE=
CIFIC
Cun=
DATE TSAM- pucT-
X aF PLED FLOW ANCE PH
STATIUN NUMBER STATION LETIEH aMD NAME SAMPLE ay RATE (MICRO-
(GPM) MH0S] fUMITS)
460237112483800 A GREGSMN (FAIRMONT) HOT SPRINGS 65-04=08 MSBH -- -- -
A GREGSON (FATRMUNTY HOT SPRINLS £7~09=21 FA - - a4
& GREGSON (FATRMONT) HUT 3PRINGS TaA=08=19 M 264 701 8,4
A GREGSNN (FATR®ONTY HUT SPRINGS Ti=08-~21 RFS 40 - -
A GREGSON [FATRMUNT) HOT SPRINGS T6=09=10 uses - as2 8.3
DIg- DIS= D15=
HNON= ois- SNLVED S0n1UM 5NLVED SULVED
CAR= SOLVEDR MAG~ DIS=- A= SNDIUM PO-
STh= DATE HYDPLO=- HARD = BONATE CAL=- NE= SOLVED SORP=- PLUS TAS~ BICAR-
TIGM aF TEMPER= GEM NESS HARD~ CTuM SiuM SONTUM  PERCENT JiuN FOTAS- SIuM BONATE
{ETTFR SAMPLE ATHURE SULFIDE {CA,mB) NESS (EA) (M5) (NA) snooud RATLO SIum (K) (HCD3)
(DEG C) (MG /L) (HMG/L) (MG/1) (MG/LY {MG/L) (MG /L) (MG/LY {M&/L) (MG/L)
A 55=04~08 TN - 20 0 4.0 2.0 —— - - iaz2 - i790
A &£T=09-21 Ti.0 - 10 o 4.0 W0 10 g6 25 -- 4.7 160
L] Fa-08=19 70.0 1.6 - - 3.9 <.1 170 - - - 3.9 1et
A Td-08=21 73.0 -- 10 0 4.0 .0 180 96 25 — q.l 190
A 76=09-10 T0.0 - - - - - - - - - - {156
DIS- DIs=
UI5= Nis=- SOLVED SOLVED
ALKA- nIs- SOLVED 5NLVED DIs= SOLIOS DIS= DIS- AMMONTA
LRERS DATE CAR= LINITY CARBON SMLYED CHLO= FLug- SOLVED (3UM OF SULVEL SOLVED NITRO=
TION nF RONATE LS DIQXINE SULFAIF RINE RIBE SILICA CONSTI- NITRATE NITHATE GEN
LFTTER SAMPLE rcn3; CACD3 wne (504) (CL} (F} (8102) TUENTS) (N} (NO3) {N)
(MR /L) (MG/7LY (MG/LY) {ME/L) iMGALY (MG /L) {MG/L) (MG/L) (MG/L3 (ML) (MG /L)
A 65=0u=0AR ] tus - 180 20 LA - - .00 .00 -
AL BT=09=21 3 136 el 150 13 - 77 S42 - - --
A T4=nB=19 3 134 1.1 l1an {7 18 A5 - - - <. 10
A, TFa4-0B=2) 3 i61 - 200 9.3 it A3 E1:E - - -
A Te=0g=10 - 128 1.1 180 1 - 78 -- - - -
LIS=- DIs- DIs=-
SMLVEU Ni%= SOLVEG NIg= 0I5~ nys- 0Ig= nIs= SULVED Dis-
3TA= DATE AL Um= SMALVED CAD=- s50LveED S0OLvED SOLVED SOLYER SOLVED MAN= SOLVED
TI0M it TiUM BOKMN MTUM LITHTUM CUBALT CNPPER IRM LEAD GAMESE MERCHRY
LETTFR SAMPLE (&8L) 8 [N (L1l (cgl (cuy {FE) (F8) EMNY (HG}
ue/sL) {UG/L) [QVFAN] (/L) (UGALY (UG#L) (UGALY} {UG/L) (UG/LY LHG/L)
A 65=Nu=045 - - - - - - ] - - -
A a7=-0%9=21 - T - 750 - - - - - -
A f4=08=-19 16 Inn <14 G40 <50 <in <ZU <1ud <20 <. 1
4 Fa=08=21 -- 00 -- 760 - -- - - Prs -
DIS=
DIS= NIs= DIS= SOLVED
H5Ta= VATE SU_VED SNLYER SULVEL RUBT =
TTuN nF MICKEL ZINC CESTUm NIHM
LETTER BaMP_E (] TEN) {C3) (HA)
(JGAL) (NG/L) (UEAL) {ussL)
] BS=NU=-UuR - - -- -
A 6T-09=21 -- -- -- -
a JHaOn=19 <20 <10 lo¢ 40
A Fd=0d=-21 - - - -

12




TABLE 5.~-CHEMICAL AMALYSES OF WATER FROM THE WAR

PRINGS (STATE HosPITAL) AREA

SPE=
CIFIC
CON=
DATE 5 b= FL Ok QUCT=
OF 'PLED RATE AMNCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE ay (GPM) (MICRU=
MHLS ) {UNITS)
461040112474000 A WARM SFRIMGS (STATE HUSPITAL) b5=UlY=0R MAMG 50 - -
A wARM SFRINGS (STATE HUSPITAL) 67-09-21 FR -- - 7.9
A WAKM SPRINGS [STATE HUSPITAL) 7a-08=19 ™ 158 1510 b.5
A WARM SPRINGS (STATE HOSPITAL) T4=08=21 RFS 30 - 2
A WARM SPRINGS (STATE HUSPITAL) FTh=05-10 usGSs 50 1465 .6
f
DIS~ Dig= DIs-
NON- D15~ SULVED SUDIUM  SOLVEDL  SOLVED
CAR= SOLVED MAG= DIS- AD- S0UDIUM PO=
STA- DATE HYDRO=  HAKD= BONATE CaL~- NE- SOLVED 504P- PLUS TAS=- BICAR~
TIUN F TEMPER= GEN NESS HAKD= CIUM STum S0DIYM  PERCENT TION PUTAS~ SIuMm BUNATE
LETTER BAMPLE ATURE  SULFIDE (CA,MG) MESS (LAY (96) (NAa) S0DIUM  RATIU STUM [£9] LHEOA)
(DEG 'C) (Mi/L) (MG/L) (ME/L) (Mis/LY (MG/LY (MG/L) (IG/L) (MG/L) {ME/L)
[ 85=04=08 71.0 - b44 430 230 17 - - -- 150 - )
A 67=5F=21 T8.0 -- 570 usy 180 29 120 39 2.2 - 24 150
b Ta=08=19 77.0 o 040 430 220 22 12¢ 28 2.1 - 26 260
A F4-08-21 78.0 - 576 390 190 22 130 iz 2.4 -- 23 220
A Te-u9=10 75.0 - - - -— -- .~ - -~ - -- 254
LIS~ pIs-
vIg- DI3- SOLVED S0OLVED
ALKA= 015~ SOLVED  SOLVED DIS= SOULIDS DIs- OIS~  AMMONIA
5Th= DATE ChR= LI4LTY  CARuDN  SOLVED  CHLO- FLUO= SOLVED (SUM UF  SULVED  SULVED  NITRO-
Tibs aF BUNATE AS DIOXIOE  SULFATE  RIBE RIUE SILICA CONSTI- NITWATE KITRATE GEN
LETTER SAMPLE (cu3; CACD3 tco2y . (Spd) L) (F) (5102} TUENTS) €] (vu3l (M)
(MG/L) {MG/LY {MG/LY tHE/LY (MG /L) [MG/AL) MG /L) (MG/LY (Ms/L) (MG/L) (MG /LY
A AS~04-08 ¢ 213 - 7u0 .0 4.0 -- - LU0 .00 C--
4 67-09-21 o 123 3.0 480 -0 -- Su tisu -- -~ -
A 74~08aty €1 213 132 670 .0 3.9 56 1250 -- - <. 10
A Tu-08-2] - 140 - 520 - 2.4 St -- -- - -
A Te~09=10 -- 2uB 91 620 .7 -- 53 - -- -- -
LIs- nis- DIS=
SULVED nis- SOLVED 01s- 013- Pae:E DIg- 0is- SULVED oI5=
STA-= DATE ALUM= SOLVED CAD~ FUOLVED  SOULYED  SULVED  S0LVED  SULYED MAN~ SULVED
TION uF IrHum B0~ 0N MIUM | ITHIU®  COAALT  £OPPER IRJIN LEAD GANESE  MERCURY
LETTEr sAMPLE (AL} (8) tcw) (LI (cu) (cy) (FE3 (HB} () (HG)
(UG/L) (UG/LY (uG-L) (ussL) (UG/L) (UGAL) (WGrL) (UG/L2 {UG/L) (UG/L)
A 65-04-08 -- - -- -- -- -- 1300 -— -- e
A 57-04-21 -- 130 -- 349 - -- - - - --
A Th=08=19 <j 1ug <10 360 <50 €10 50 <109 O <, 1
8 Thuid=z] -— 360 -- u2y - -- - -- -— -
DIS-
BIs=- UTs= 0I5~ SOLVED
S14~  OATE SOLVED  3DLYEDL  BULVED  RUBI-
TIun alg WICwEL ZING CesIym oIum
LETTER SLMPLE (N1 |4 {cyy (RB)
(Us/L) (uG/L) (WB/L) (LGAL)
& 65-0u-0K -- - - --
4 H7-09-21 - -- - --
A Td=0B=19% zu 110 tup 160
A T4~08-¢l -- - -- -



TazLE B.~-CHEMICAL ANALYSES OF WATER FROM THE Jackson (JARDINE, B1s HoLe} HoT SPRInGs AREA

STATION  HNUMBER

STATION LETTER AND NAME

45231351132311490 . 4

A

452204113241100 B

B

[

B

B

B

B

A

a52215113243200 [

STA=- DAE

1104 oF TEMPER=-
LETTER SAMPLE ATUKE
(DEG )

A 77-071=13 14.5%
) T7=07=13 14,5
8 Gu=08=08 S7.0
B 67=09-21 58.90
B 72-07=26 54.0
8 74-08-1b S8.D
g4 TFu=08-21 59.0

8 76-07-23 60.0"
4 F7-07-12 SH.3
5 ¥T-07-12 58.3
c TI-uT7=13 15.%
STa~ DATE CAR=
TION UF BONAFE
LETTEXN SAMPLE (CU3)
(MG /L)

A 77-07-13 [
& 77-07-13 -
g 6U-UB=06 o
L] 57-09-21 21
F 72-0T-¢a 54
2 7d=08=1t <i
[l Tu=08-21 -—-
t Te=07-23 [0
5] 77-107-12 -
o Tledi=12 -

C T7«07=13

JACKSUN
JACASAN
JACKSOH
JACKSOMN
JACKSON

JACKSON
JACK3uUN
JACKSON
JACKBON
JACTKSON

JACKSUiN

HYDRO=
GEN
SULFIDE

(MB/L)

HY=
LROX=

IsE

(dH)
(MG/L)

DATE
OF
SAMPLE
RANMGER STATION F1=07-13
RANGER STATION T1=07~-13
(JARDINE) HOT SPRINGS 09515W bd=08u0b
(JARDINE) HWOT SPRINGS 053194 bET=39-21
(JARDINE} HUT SPRINGS 049515k 72=07=-28
(JARDINE]) HOT SPRINGS 05515w Td-00=16
(JAROINE) HOT 3PRINGS 05519 Tad=0H=21
(JARDINE) nOT SPRINGS 055154 Te=07=23
(JARDINE) HOT SPRINGS uSS1iS# FT=07=12
(JAADINE) HOT SPRINGS 055iGw TFI=07=12
SCHOOL HODWUSE F7=07-13
Dis=
NON- Dis=~ SGLYED
CAR= SULVED MAG= Bis-
HaRD= BONATE CAL- NE= SULVED
NESS HARD= CIiumM Slum SUDLUM  PERCENT
(CA,MG) NESS (cal (MG) (Na) SOUTuUM
{MG/L) (MG /L) (MG/L) (MG/L) (MGALY
1 ] .3 -1 36 97
e 0 1e 2.0 - --
31 1 6,7 3.5 240 92
22 0 3.4 3.2 239 94
49 0 10 3.7 240 91
41 0 11 3.2 250 g1
EL} ¥ 12 3.5 230 a9
42 Q i1 3.4 24u 20
12¢ - 37 7.2 21 27
0Is- DES=
ALKA- DIs- SOLVED SULVED DIs=
LINITY CARGON SULVED CHLU=- FLug= SOLVED
RS GIOZIDE  SULFATE RIoE RIDE IILICA
caci3 (CG2) (504) (cwy {F} (5Id2)
(MLAL) IMG/LY (MGAL) (ML) (MGrLY (ML)
60 2.8 13 2.1 o £3
- - - - - 23
S00 - 43 10 1.9 -
bie 2.9 ity L} - 44
580 1.4 43 - 2.9 57
) 155 45 7.7 2.0 e
517 - 50 11 1.3 a9
506 78 51 8.8 1.3 a7
500 155 4& ol 1.9 47
-~ -- -- -- -- g1
- - - 6.7 - -
Dls- oIs- vis~
SULVED S0LVLED sUL-
MITHLTE  AMMUNLA YED=
STA- Dale PLYS HITRU- PHUS =
TItn dF NITHATE G PHURUS
LeTTER SAaMPLE (S5 (M) {F)
(ML) (Ma/L) (M ALY

TET e

[SU= -3 A

TI=07=13
FI«07=13
LUr(BE=0n
6T-09=21
72-01=26

fu=ud-is
Tu=08=24
TH=-07=-23
T7-G7=18
TT=07-12

Ti=07-13

14

.00

SAM=
FLED
BY

UsGs
UsSGs
MSHH

MBMG

M
RFS
USES
UsGs
uses

UsGs

S0

80
T
A

olud
Au-
RP-
1ON
TIu

15

19
22

16
17
15
is

Dis-
SULVED
S0LEDS

{5uU™ UF
LCONSTL~-
TUENTS)
{MG /L)

112

Gl
908

6T
694
878
iy

SPE=
CIFIC
CON=
FLOW DUCT=
RATE ANCE PH
{GPM) (MICRD=-
MHOS) (UNIT83}
- 15¢ 1.6
- 150 7.6
- ~ 5.6
== 1020 9.0
*»264 972 6.8
950 - -
== 113g 7.1
265 1092 b.48
265 109z 6.4
-- Zug -
LIS~ DIs-
SOLVEL  SOLVED
SUDTUM PO=-
PLUS Tas- BICAR~-
PUTAS- S5IUM BUNATE
5IuM (K} {HCU3)
(ML) (MG/L) (MG/LD
- .7 73
240 - 610
- i1 570
- 10 490
-- 10 e10
- 11 630
- 12 617
—= 11 510
- 2.9 -
UI5-
SULVED DIS= LIS~
SuLlDS  SUL¥ED  SULVED
(TUNS  NITRATE WITRATE
PER (N (R3)
AC=FT) (H5/L) LHE/L)
-- L00 .uu
-- .02 Ly




TABLE B.--CHEMICAL ANALYSES OF

STA=
TI0M

DATE
aF

LETTER SAMPLE

WDT P

“amwD

TT=07=13
£4-08=04
67+09=21
F2-07=26
Tu-08=16

TU=08-21
T6=-07=-213
T7=07-12
TT=-07=13

DIs-
SOLYED
ALUM-
IHUM

(aLy
TuG /L)

<1

- 8Ta=-

TICN

DIS~
SOLVED
BORON

(R)
{UGsL)

30

DATE
OF

LFTTER SAMPLE

nECc®e

O Em e

T7-07-13
L4-08-0&
a7=09-21
T2=07-2b6
Ta=0B-16

T4=08=21
Te=07=23
Ti=i7t2
TI=07=13

WATER FROM THE Jacksow (JarDINE, Big HoLE) HoT Serines

DIS-
SOLVED
CAD=-
MIUM
(CDY
{UG/L)

<10

DIs-
SOLVED
MERCURY

(HE)
(UG/LY

0Is-
SOLVED
LITAIUM

(LId
[QUCY)

4o
350
370
3zo

3150
370
360

20

DIS=
SULVED
NICKEL

(NI)
(UG/L)

<20

D15-
SOLVED
coBaLT

(co)
{UG/LY

DIS-
SOLVED
STRON=

TIUM

(SR)
UG/ LY

15

10

560
560

DIS=
SOLVED
COPPER

[quty]
{UG/L)

DIs-
SOLYED
ZINC
(ZN)
(UG/L)

120

TOTAL

IROK

(FE)
(UG/L)

350

DI[S=
SOLVED
CESIUM

s)
(UG/LY

<109

DIis=
SOLVED
IRON
(FE}
us /L)

40
140

<2

DIS-
SOLVED
RUBI-

DTUM

(RB)
(UG/LY

10

AREA-—CONTINUED

Dis=-
SOLVED
LEAD
(Pg)
(UGsL)

DIS~
SNLVED
MAN=
GANESE
(MM
(UG/L?}

o
40
4a



TapLe 7 . --CHEMICAL ANALYSES OF WATER FRroM THE New Biumore {ZiecLer) Hot

DATE
OF
STATION NUMBER.  STATION LETTER AND NAME SAMPLE
452741112282400 A NEW BILTHMORE COLO SPRING Te=12=1b
552743112282800 ] NEw SBILTMORE HOT SPRINGS 64=08=06
8 NEW BILTMORE HOT SPRINGS aT=09=21
8 NEW BILTMORE HOT SPRINGS 72-07=10
B NEW BILTMORE HOT SPRINGS T4=08~17
B8 NEW BILTMORE HOT SPRINGS Taw08=21
B NEw BILTMORE HOT SPRINGS To=12-14
DIS~
NON= D15~ SULVED
CAR- SOLVED MAG= DIS=
5Ta= DATE HYDRO= HARD= BONATE caL=- NE= SOLVED
TION oF PH TEMPER= GEN NESS HARD= CIum SIUM 30DIUM
LETTER ('SAMELE ATURE SULFIDE  (CA,MG) NESS €19 (MG) {NA)
(UNITS) (DEG C) (ML) (MG/L3 {(MG/L) (MG/LY (MG/L2 (MG/L)
A T6-12-16 7.1 6.7 - 320 56 20 24 33
B bU=0B=0& -- 52.0 - 1000 1000 310 70 -
B 67=09-21 7.9 - - 990 870 280 71l 160
B T2=07-10 7.3 - - 900 860 250 72 170
] Tu=08-17 6.8 S3.n 1.3 1008 au0 299 73 1690
B T4=08=21 -- S4.0 - 280 770 280 &9 110
B TE=12=16 6.8 53.¢9 - 1100 860 300 T2 160
DIs= DIS=-
HY= ALKA= 0I8~- SOLVED  SOLVED
STh= DATE BICAR- CAR- DROX= LINITY  CARBON SOLVED  CHLO= FLud=
TIGON aF A0NATE BUNATE IDE A3 OIOXIDE SULFATE RIDE RIDE

3 LETTER SAMPLE {HCO3) (03] {OH) CACD3 (co2) (504) (cL) (F)

E (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG6/LY (MG/L3 (MG/L)
& 7a=12-16 326 - - 261 44 Lag 10 1.1
] LU=08uD6 230 0 - 189 - 1200 50 u.5
& 67=09-21 150 [+ - 123 3.0 1100 S0 -

3 B 72=07-10 4 ¢ ¢ 4o 3.9 1100 45 4.s
B T4=08=-17 230 <1 - 189 58 1100 44 3.3
B T4-0B=21 258 - -- 212 -= 1160 52 1.8
B Tb=12-1& 229 0 - 188 58 1200 45 3.6

D15= DIs-

SOLVED  SOLVED

D18+  NITRITE AMMONIA

5Thm DATE SOLVED PLUS NITRO-
TION QF NITRATE HWITRATE GEN
LETTER SAMPLE (NOZ) (N) (h3

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

& 7Te-12-16 - -~ -

] t4=0E-06 A00 - -

E] bT=09=21 - -- -

B8 72=07=10 .00 - -

] Ta=08=17 - -- .20

] Tu=06=21 - - -

B Te=12=16 -- .09 -

16

SAM=
PLED
8Y

U85G8
M3BH

FR
MBMG

RFS
UsSGS

FERCENT

SODI

CIs
SOLY

uM

20
25
28
25

19
24

ED

SILICA

($10

2}

(MG/L)

42
55
45

as
ay

SPRINGS AREA

SAMP =
LING
DERTH
(FT3

6.0

32

SODIUM
Ab=
SURF=
TION
RATIO

pI5-
SOLVED
SULIDS
(suM™ OF
CONSTIL=-
TUENTS)
(MG/L)

1810
1810
14860

1890
1970

FLOK
RATE
(GPM) (

100

105
74

31
73

DIs-
SOLVED
SOOIUM

PLUS
POTAS=-

SIUM
(MG/LY

i9¢

DIS=
SOLVED
SULINS
(TONS

PER
AC=FT)

2.68

SPE=
CIFIE
CON=
DYCTi-
ANCE
MICAO=
MHOE)

734
2140
2160

2240

DIg=
SOLVED
£0-
TAS-
SIum
{K)
(MG/L)

4.5
27
26
24

27
26

DIs=-
SOLVED
NITRATE
{N)
(MG/L)

.00

.00




TABLE 7 .--UHEMICAL ANALYSES OF

OF

‘LETTER SAMPLE

e4=08-06
bT=09=-21
72=07~10
T4=08=17
Tu=-0a=21

Tb6=-t2-16

DI5=
SOLVED
ALUM=
INUN

(AL}
(UE/L)

2

WATER FROM THE New BILTMORE (71EGLER) HoT SPRINGS AREA--CONTINUED

DR
DIS= SULVED BIg- DIS~ D18~ DISw
SOLVED Lap- SOLVED SULVED SOLVED 50LVED
8ORON MIUM {ITHIUM COBALT COPPER IRON
(B} (cD) L {Cal (cul {FE)
(UG/LY (UG/L} (UG/L) (UG/L) UG/ (UGrsL)
-- - - -- -- 200
1640 -— 210 - -— -
-- -- 210 - - [\
920 <10 180 <50 <10 g0
880 P 210 - - s
870 -— 216 - - 0
BIs=
DIs~ SOLVED DIS= DIs- 8
STA= DaTE SOLVED STRON- SOLVED SOLVED R
TTON oF NICKEL Tium ©ZING CES1UM
LETTER SAMPLE (NI) (3R) (2Zn)- (cs)
(Ug/L2 UG/l (Us /L) (UgrLd (
B b4=08=06 . - - -
B &7=-09-21 - - - --
B 72=07-10 - - - -
B Tu4=0B=iT 20 -- L <100
R 74=08-21 -— - - -
B Je-i2-1& - 4000 -- -

17

DIg=-
SOLVED
LEAD
(P}
fUG/L)

0Is=
OLYED
UBI=-
olym
(RB}
UssL}

80

DIS=
SOLVED
MAN=
GANESE
(i )
(UG/L)

o
10

30

DIS=
SOLVED
MERCURY

(HG2
tUG/L)

<.l



TABLE 8, -~CHEMICAL ANALYSES OF WATER FROM THE ELKHORN (POLARTS) HoT SPRINGS AREA

SPE-
CIFIC
LON=
TATE SAM FLOW DUCT-
oF PLED RATE  ANCE PH
STATIUN HUMBER STATION LETTER AND MAME SAMPLE BY (GPH) (MICRD-
MHOS) (UNITS)
452728113063100 A ELKHORN (PULARIS) 0T SPRINGS 04312n294CC bU4=08=-no M3SBH - - -
A ELKHURN (PULARIS) HOI SPRINGS 04512429ACC 67=09=21 FR - -- 8.0
A ELKAUARN (PULARIS) HOT SPRINGS G4512wW29ACC 72=07=27 MBMG 450 219 6.4
4 ELRMORN (POLARIS) HO1 SPRINGS D4S12w294CC T4=08-20 M 105 209 4.9
A ELKHURN (POLARLS) HOT SPRINGS 045124d9ACC Ta=08-23 RFS 32 -—- -
A ELKHORN (POLARIS) HUT SPRINGS 04512n29ACC To=0T-22 UsGs 28 241 .-
D1s= DIS~- Dlg=
NN - D13~ SOLVED SODTwM  SULVED SULVED
CAR- SULVED MAG= DI5= AD= SUDIUM Py
B8TA=  DATE HYDRO= HARD= BUNATE CAL= HE= BULVED S0KP- PLUS TAS= B1CAR=
TI08 QOF TEMPER= GEn MESS HARD= Clum sIum SUDIUM  FERCENT TIaN PUTAS= SIuM BUNATE
LETTER SAMPLE ATURE  SULFIDE  (CA,MG) wESS {(ca) t4G) (5A) 50DIUM RATIO S1um (K} (HCU3)
(DEG C) (M5 /L) (M3/L) (MG/L) (4G/L) (MG/L) (G /L) (MG /LY (MG /L) (MG/L)
A olb-0R=06 46.0 -- 15 [ 4.0 1.0 - -— -- 42 -- 4q
A 67=09=21 - - s o 2.0 .0 43 91 8.3 - 3.5 B6
A T2=07=27 - .- 10 [ 1.8 1.5 a6 90 &.8 - .7 77
A TU=38=-20 46,5 .9 - - 1.9 <1 48 - - -7 17
A T4=(0B=23 49,0 - 5 o 2.0 L0 49 94 9.5 -— T 1.0 99
A To=gT=22 a7.8 -- - - - - -— - - - — -
D1s- 0I5«
E ! IS~ D15 SULVED SULVED
HY= ALKA= DIs= SULVED  SULVED 015~ S0LIDE LIs= Dls- AMMUNLA
STA= BATE CAR= BROX- LINITY LARBON SULVED  CALu= FLUD= SULVED  (SUM UF  SULYED SOLVED  NITRU=
1104 UF BONATE 1vE as DIOXTILE S3ULFATE  RIUE RIDE SILICA COMSTI= HNITRATE NITRATE GEN
LETTER SampPLE (Ca3) [SILD] CAGL3 (Cu2) (sU0a) cL) (F {SId2)  JUENTSY ) (NO3) (N)
(Ms /L) (MG (MG/L) (HG/L) (MG /L) M/l (MG/L) (MG/L) (/L) (MG/L) (MG/L) MG/LD
A b4-Ob=us 21 - 75 -- 25 3.¢ 2.9 -- - .00 .00 -
I b7-19-21 2 -- L 1.4 L) -] - 47 167 - - -
A T2=yi=27 3 0 74 ] 29 1.8 2.6 57 221 .16 0 -
3 A Th-(B=20 [ - 70 .2 27 1.7 2.0 5% - - - < 10
A T4=06=23 - -~ Bl - 32 - 1.6 By} - - - .
B TomQi=2e -- - -— - 30 2.3 2.8 52 - -- - -
[BED bIs~ D18~
SOLVED oIs- SULVED DIS- bIs=- DIS- Dis= ols- SULVED
5Ta= OATE ALUM= SOLVED LAb= SILVED SULYED SGLVED TUrAL  sULvVEw  SOLVED MAN=
TLdn OF LiuliM BORIN MIUM  LITAlu4  CUAALT COPPER LRON TRUN LEAD LANESE
LETTER SA¥PLE (AL) 18} ol (LI (cu) (cuy (FED (FE) (PH) (#N)
(LG/L) (UB/L) (JG/L) (JG/LY (us/L) (Us/L) (UG/L) (WG/L) tuu/L) UG/L)
A bU=0n=06 -- .- - -- - -- -- 200 - --
| A o7=uv=gl - 220 -~ b0 - —- -- -- - .-
[ ) Te-0i=-27 w— - - S0 -- - u -- -- u
A Th=gb=2u 17 4o <t 50 <510 <1y -- <2y <i{yi <20
R T4=0R=23 -- <jug - S¢ - - - -- - e

pIs-

prs- VIS- © BIS- nIs-  3ULVER

ST~ BATE SOLVED  SLLYED  SOLYED  3ULVEW  RUBI-
Tidnm 913 MERCURY NICKEL {IHC CeSIuM DIum
CETIER SAMPLE (Hi) 1) o (Cs) (Ro)
(UG/L) (U /L) (/L3 (UGsL) (L)

A bi-05-0s -- -- -- -- --

A 670921 - -- -- - --

A T2ma7-21 -- - -- - --

A Tu=yd=-210 <.l <29 <i0 <1luy <20

A Ta-0u-83 -- -- -- -- --




TaBLe 9.--CHEMICAL

19

AMALYSES OF WATER FROM THE PuLLER HoT

SPRINGS AREA

SPE-
CIFIC
COn=
DATE SAM- GUCcT~
uF PLED FLOW ANCE FH
STATION NUMBER STATION LETTER AMD NAME SAMPLE RATE (MICRO=
(GFM] KHOS) (UNITS)
451017112090700 A PULLER wARM SPRING 73-07-21 K - 7.0
A PULLER WARM SPRING T6=05-14 UsGSs 1.5 1680 7.3
451018112090704 8 PULLER HOT SPRINGS Te-u5=14 U565 50 1684 7.7
4510321120827¢1 c MALONEY COLD SPRING To=05-14 uses 50 605 7.8
DIS- Dis-
HON= DIs=- SOLVED SO0 TUM SOLVED
CAR= SOLVED MAG- D1g= AD= o~ ALKA=
§TA~ DATE HARD= BONATE CAL~= NE= SOLVED SORP= TAS= BICAR= CaR= LINITY
Ti0w oF TEMPER= NESS HARD= CIum SIUM SO0IUM  PERCENT Tion STUM BONATE BONATE A5
LETTER SAMPLE ATURE (CArME) NESSY (CA) (MG) (NA) SODIUM  RATIUO (K} (HCO3) (coz)y Lacas
{DEG €2 (MGAL) (MG/L) (M /L) (MG/L) (MG/L) (MG/L) (ML) {(MGrLY (MG/L)
A 73-07-21 43,0 220 - 58 19 250 &9 1.3 20 == - -
A Te=05-14 41.0 24y 0 b4 20 33p 72 9.2 24 537 0 449
g Tb=05=14 44,4 220 0 56 19 330 74 9.7 24 5114 0 uig
C To=05S=14 13,0 3490 54 83 33 23 i2 -5 8.1 305 ¢ 250
018- 018~ Dis-
Disg= vis- SOLVED OIS~ SOLVED SaL~-
DIs- SOLVED SOLVED 0Is= SULIDS SOLVED NITRIVE VED-
§Ta- DATE CARBON S0LVED CHLO=- FLuo= SOLVED  {Sum OF S0LIDS PLUS PHUS=~
TIGON BIOXIDE SULFATE RIDE RIDE SILICA CONSTI- (TUNS NETRATE PHORUS
LETTER SAMPLE (Co2) (su4) <L) (F) {S8I02) TUENTS) PER (n) P
(Me/L) (MG/L) (MG/1) (MG /1) (MB/L) (MG/L) AC=FT} (MG/L) (MGAL)
& 13-07-21 -- - 91 -- 29 -- - - --
A 76-05-14 43 370 91 2.1 32 1200 1.63 « 06 00
b T6-05-14 16 350 %1 2.2 33 1160 1.58 .00 .00
< Te-05-14 12 130 12 .7 48 a8z b .11 02
pls- 0Is- DIS=
DIS- SQLVED DI§= SOLVED 0Is- DIS=- o1s= bIS~ SOLVED DIs-
STa=- DATE SOLVED BERYL~ SULVED CAu- SOLVED SOLYED SOLVED SOLVED MAN= SDLVED
TION of ARSENIC LIUM BORUN MTUM LITHIUM CUPFPER TRON LEAD GANESE MERCURY
LETTER SAMPLE (A5) {(BEY 8} (Co) ftLi} {CW) {(FE) (Fp) (MN) (HG)
(UG/L) esL) (uG/L) (UG/L) {uG/L) We/L) (uG/L) (UG/L) (esL) s /L)
& 76=05-14 .- -- 690 -- 200 .- 60 -- - --
b Te=-05-14 34 0 4390 1] 190 0 ue 4 30 .0
L 76-05-14 - - 70 -- 30 .- 80 -- - -
D13=- 0Is- bls- BIS=
SOLVED DIS= SOLVED SOLVED SOLVED DI8w
5Ta~ DATE MOLYB- SOLVED SELE- STRUN= YANA= SOLYED
T1un UF DENUM NICKEL NIUM TIUM DIUM ZINC
LETTER SAMPLE (M) {NL) (3E) (SR} ()] [7Zn)
(us /Ll (UG/L) VRS (uGsL) (UG/L}Y TUG/sL?
A T6-05-14 -= -- -- 1100 -- -
[} 76=05-14 3 3 0 1000 L0 20
C 76=05-14 - - - 810 -- --



NUMBER

STATION

TaBLE 10.--CHEMICAL ANALYSES OF WATER FROM

STATION LETTER AND NAME

458015112181501 A
454406312171100 8
454107112174200 i
C
454107112174201 D
33
D
D
5}
a54109112165900 3
454213112200200 F
y5a243112210200 )
STA= DATE
T10N OF PH
LETTER SAMPLE
(UNITS)
A Te=05=14 B.3
d 76-12=15 -
C 76-12=15 7.6
c 77-06=21 -
U b4=~08=05 -
D £7-09-21 8.3
D 72=07-10 b.4
o Ja=-0B=18 8.2
D Ty=08-21 -
E Th=09-09 8.8
F Te=09=07 8,3
G 76=-09=09 7.6
5Ta= DATE BICAR~-
TIUN aF BORKATE
LETTER SAMPLE (HCO3)
(ML)
& Tow-05=14 234
8 To=12=19 269
< 76-12=15 178
C 77=-06~21 -
bl 54-08-05 180
o} 67-09-21 210
o 72-07-10 140
L T4=06-18 170
u Ty-08-21 190
3 76-09=0% 194
F 76=-09=09 168
G To=09=09 126

COLD SPRING 1

COLD WELL 02506WUlCDD
HOT SPRINGS AT GRATE

HOT $PRINGS AT GRATE

HOT BPRINGS

3TAR
3TAR
STAHK
STAR
STAR

S1LVER
SILVER
SILVER
SILVER
SILVER

SPRINGS
SPRINGS
SPRINGS
SPRINGS
AT SILVER STAR

HOT
HOT

STAR
STAR

SILVER
SILVER
SILVER 37AH hOT
SILVER STAR HOT
JEFFERSON RIVER

SILVER STAR COLD SPRING 2
SILYER $TAR COLD SPRING 3

NON=
TAR=
HYDRO= HARD = BONATE
TEMPER= GEN NESS HARD=
ATURE SULFIDE (CA,MG) NESS
(DEG CJ {MG/L) (MG /L) (MG/L)
10.0 - 290 96
- - i7aQ [}
T2.2 - 2é 0
72.7 - -- -
9.0 - 31 0
&1.0 - 25 [
- - 32 0
71.5 1.0 24 ]
1.0 - 26 ¢
14.5 - 210 34
12.0 -- 150 1e
10.6 -- 130 25
HY= ALKA=
CaR= DR{X= LINITY CARBON
BUNATE 10E AS DIOXIDE
(€03 (oH) CACOD3 (co23
(MG/L) {MG/LD (MG /L) {(MGrL)
o -- 192 1.9
.- - 221 -
0 - [uy 7.1
a - 148 -
4 - 113 1.7
7 0 120 .9
2 -- 143 1.8
- - 156 -
] - 174 .3
[} - 138 1.2
0 -- 103 5.1
p1s-
SULVED
D13~ NLITRITE
3Ta=- DATE SOLVED PLUS
10N aF NITRATE NITRATE
LETIER SAMPLE {NU3) (N)
(MG/LY (MG /L)
A Fe=-05=114 - .01
B Th=12=15 - -
L 76=12=15 - .01
C FI-06=21 - -
o bU=-8-05 Y =
o 57=05-21 - -
u 7e=07-149 .40 -
" T4-58-18 - -
9 TU=-0k=21 - -
L Te=u9=09 -— .13

Te-09=09
Towy9-09

oo

W13
i

DIs-
SOLVED
CAL=
CIUM
(cal
(MG /LY

LIS-

SOLVED
SULFATE

(204}
(MG

64
220
190

)

200

200
230
190
190

&8

48
50

LIs=
S0LVED

AMMON

14

NITRU=

GEN
(N)

(MG/L)

The SILVER STAR (BARKELLS) HOT SPRINGS

SPE-

CIFIC

COf-

DATE SAM= SaMP= FLOW LuUCT=

uF FLED LING RATE ANCE
SAMPLE BY DEPTH (GPH) (MLCRO=

{(FY) MHOS)
Te=05+14 UsGs - 1.0 S74
7o=12=15 USG5 45 - 931
7e-12=15 usSG3s - 38 17
Fi=06-21 UsGs - 3B 918
&4=08-05 MSBH - - ==
57~09+21 FR == - -
72-07=10 MAMG - 150 a47
T4-08=18 - M - >40 808
Fu=08-21 RFS == 4.8 -
76=09-09 USGS -- - 471
76=09=09 UsGs - -- 365
To-09=09 usss - <i.0 2bb

pIs- bis= DIS~

SOLVED SUDIUM SOLVED SOLYED

MAG = 0IS= AD= SUDIUM PO=

NE = SOLVED SORP= PLUS TAS=

STUM SUpIuM  PERCENT TION POTAS- SIuM

(MG) (Na) SO0IUM RATIOD SIumM (K]

(MG /L) (MG /LY (MG/L) (MG/LY
2a 31 19 ] - 3.2
11 149 43 4.7 - 10

.3 i7e 92 15 -- 6.7
3.0 - - - 170 ==
.3 170 21 15 -- 8.8
2.2 170 30 13 - 6.4
.3 170 92 15 - 6.4
-5 170 g4 14 - 6,9
19 20 17 .t - 9.4
13 13 ] .5 - T.0
11 i1 15 L - 4.8
ols~-

DIs- DI5- SULVED 0I5~

SOLVED SULVED ols= SGLIDS SOLVED D15-

CHLO- FLUU= SOLVED  (SUM GF S0LIDS SOLVED

AIDE RIDE SILICA COUNSTI= (TONS NITRATE

(oLl (FY ($192) TUENTS) PER (ND
(MGsL) (MG /L) (MG/L) (MG/LY AC=FT) (MG/L3
19 .8 25 361 49 -
2é 7.0 - - -- -
29 8.9 110 6id PR -
32 - 110 - - -—
34 8.0 - - -- ]
3t -~ 100 624 - -—
22 9.2 120 71 - .09
3t 2.7 il0 6l2 - -
- S.t 110 -- - -
11 o4 19 305 LAt -
8.2 .9 21 235 .32 -
6.6 .2 24 204 .28 -
Dis~ b1s- nis-
501~ SOLVED  SOLVED
VED= ORTHU.  ORTHU
PHDS=  PHUS- PHUS=
PHORUS  PHURUS  PHATE
(F) (P (Po4)
(MG/L) (MG/1) (MG/L)

.00

L 03

.04
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TapLE 10.--CHEMICAL ANALYSES OF WATER FROM THE SILVER STAR (BaRkELLS) HoT Serines

OATE
OF
R SAMPLE

Toe=05=-14
Té~12=15
&4-08=05
a7=09=21
T2-01=10

T4=06=18
Ta=08=21
Ta=09=09
76=-09=-09
T6=09=09

DIs~-
SOLVED
AL U=
INUM

CALY
(UesL}

DIg~
DIs- SOLYED Dis~- D1g= DIs=- DI5- DIS-
S0LVED CAD=- SOLVED SULVED SOLVED SALVED S0LVED
BORON MIun LITHIUM CogaLT COPPER IRON LEAD
(8 (413} LIy o [q1}] (FE) (P83
GrL) (uG /L) (UG/L) (UG/L) {uG/L) (UG/sL) UGsL)
60 - 4] - -— 20 -
260 - 380 -- - - -
- - - - - 1480 -
320 - 360 - - - --
el - 380 - - a -
250 <10 349 <59 <10 <20 <100
456 - 3290 - -- - -
50 -- 10 -- - 130 -
30 - b] -— - 120 -—
20 - i -- - 200 -
D15~ DIs-
DI5=- SOLVED DIs- DIS- SOLVED
3T7a= DATE SOLVED STRON= SOLVED SOLVED RUBI=
T1ON arF NICKEL TIUM ZINC CESTUM DIUM
LETTER SAMPLE (N1} {3R) (IN] (C3) (R8)
(UG/L) WE/LY e/L) (UGAL) (ug/sL)
A T&=05=14 - 360 - - el
C T6=-12-15 - 510 - - -
o3 6U4-08=05 - - -- -— -
[+ 67=09=-21 - - - - -
b 72-07-10 - -- -- -- --
D 74-08-18 <20 - <10 <100 50
D Tu=0B-21 - -- -- -- --
E  76=09-09 - 430 - - -
F o 76=09=09 -- 210 -- - --
G Ta-09-0¢ -— 170 -- -- -

AREA--CONTINUED

0I3-
SOLYED
MAN=
GANESE
(MN)
{uG/L)

49

2o

20
20
10

]

DIs=
SOLVED
MERCURY

(HG)
{uG/L)



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

SPE~
CIFIC
CON=
.. DATE SAM= LUCT~
oF PLED FLOW ANCE PH
STATION NUMBER STATION LETTER AND NAME SAMPLE BY - AATE (MICRD=-
(GP#) MHOS} [{UNITS)
454728112073500 A JEFFERSON R AT RENCVA HOT SPRINGS To=08=13 USGS - 44 8.7
G54730112073500 -] RENOVA HOT SPRINGS oiMO4a320BC T6=08=13 USGS. 49 itoo 7.9
=] RENOVA HGT SPRINGS 01NO4W32D8C Ji-06=21 UsGS 40 595 -
DIs~ DIS=-
NON= DISe SOLVED SODIUM SOLVED
CAR= SOLVED MAG= pIs- RO~ PO= ALKA=-
5Taw DATE HARD= BONATE CAL= NE= SOLVED SORP= TAS- BICAR~= CAR= LINITY
TION oF TEMPER= MESS HARD= CIUM STUM SQDIUM  PERCENT TION SIUM BONATE BONATE AS
LETTER. SAMPLE ATURE (CA,MG) NESS {ca) (MG) (NA} SODIUM RATIO (K) (HCO3) (C33) CACQ3
[DEG C) (MG /L) (MG/L) (MG /L) (MG/sL) (HG/L) {MG/L) {MG /L) (MG/L) (MG/L)
A TH=08~13 21.0 220 43 19 15 .6 4,4 208 S 179
8 76=08-13 50.% 180 1] 150 62 4.9 13 3i0 4] 254
g 77=06=-21 48,9 -— .- - - - - - - - - -
DIS- DIS= DIg- DIs- Dis=
DIS- DIsS- SOLVED DIS- SOLVED 50L- SULVED SOLYED
OIS 5OLVED SOLVED Dis= SGLIDS SOLVED NITRITE VED- ORTHD, ORTHY
STa= DATE CARBON SOLVED CHLO= FLUU= SOLVED (SuM OF S0OLIDG PLUS PHOS- PHOS=- PHUS=
TIOW oF DIGXIDE SULFATE RIDE RIDE SILItA CONSTI- (TONS NITRATE PHORUS PHORUS PHATE
LETTE®R 3AMPLE (co2) (5043 (cL) (F) (s102) TUENTS) PER (N) #) (P} (P04)
(HG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MGAL) AC~FT) (MG/L) (MGALJ (MG/L) {MG/L)
A Te=08-13 .7 71 9.9 ] 17 307 U2 .01 - .01 .03
B To=08-13 ity 200 L] 3.0 37 655 -89 i .03 - -
d FT=06=21 - - 34 - - - - - - - -—
pIs~ 018 015-
pIS= SOLVED DIs- SOLVED DIs- DIS~ DIS- GIS= SO0LVED DIS-
STA= DATE S0LYED BERYL= SOLVED CAD- SULVED SULVED 50LVED SULVED MAN- SOLVED
TION aF ARSENIC LIUM BORON MIUM LITHIUM COPPER IRON LEAD GANESE MEHCURY
LETTER SAMPLE (AS) (BEY (8} {CD) (LI} (cul (FEJ (eg) (MN) (HG)
(UG/L) (UG/L) {UG/L) (ussLl {UG/LY (uG/L) (UG/L) (UGrL) (/L) {UG/L)
4 7e-08-13 - -- 4p “- 20 -- 100 - 20 “-
b Te=08+13 19 0 480 1] 13y k] B0 & 30 0
DIS- DS~ nIs- T15-
SOLVED Dls- SULVED SOLYED SOLYED 0I5=
51A= DATE MOLYE™ SOLYED SELE= STRON= YANA= 50LVED
[FEsL] 0F DENLUM NICKEL iU T1UM DIUM ZINC
LETTER SAMPLE (M2) (NE) (SE) (3R) {¥) (Zn}
(uG/L) {uG/L) {JUG/LY (UGrL) {UG/LY {uG/LY
A 76=08=-13 - - - 440 - -
) Ta=ud=13 [} 4 u 850 .3

22




TABLE 12,--CHEMICAL ANALYSES OF WATER FROM THE PIPESTONE HOT SPRINGS AREA

DOWNSTREAM FROM POOL

STATION WNUMBER  STATION LETTER AND WANE
455344112135200 A PIPESTONE HOT SPRINGS
455347112143400 B PIPESTONE HOT SPRINGS AT
B PIPESTONE HOT SPRINGS AT
4  PIPESTONE HOT SPRINGS AT
B PIPESTONE HOT SPRINGS AT
B PIPESTONE HOT SPRINGS AT
B  PIPESTONE HOT SPRINGS AT
NON=
CAR-
STA- DATE HYDRO= HARD= BONATE
TiON uF TEMPER= GEN NESS HARD =
LETTER SAMPLE ATURE SULFIDE (CA,MG) NESS
(DEG C)  (MB/L)  (MB/L)  (MG/L)
A TTm0s-21 38.8 - 8 --
B 64=08-06 57.0 -- 10 0
B 67=09-29 6.0 - B 0
5 74-0B=18 57.0 2.3 - -
B 74-08-23 61.0 - & 0
B 77-06=21 80,0 - 8 -
B 77-06-21 60.0 -- - -
ALKA= DIS=
STA-  DATE CAR= LINITY  CARBON  SOLVED
TIgn orF S0ONATE AS DIOXIDE SULFATE
LETTER SAMPLE {con) CACO3 (coz2) (504)
(MG/L)  (MG/LY  (MGAL)  (MG/L)
A 77-06-2% ] - -- 95
B b4=08-06 18 87 -- 33
B 67=09-29 0 B4 1.0 94
B T4=0B=18 [ B9 .3 9y
B 74=0B-23 ] 110 - a9
3 17-06=21 - -- - 97
B T77-06-21 w- - -- -
bI3-
SOLVED
514= DATE AL UM=
TiCK of INUM
LETTER SAMPLE (AL)
(uG/L)
A T7-06-21 -
B bu=0B=0b -
8 67=09-2% --
B 74-08-18 15
B T4=0B-23 -
B 77-06+21 -

PIPE
PIRE
PIPE
PIPE

PIPE
PI1FE

0Is-
SOLVED

CAL-
CIUM
Ca)

(MB/L)

DIsS=
SOLVED
CHLO=-
RIDE
{CL)
(MG/L)

22
24
23
20
21

22

BIs=
SOLYED
HORON

[£:3)
(LUG/L)

299
350
280
500

2906

DIs=

SOLVED

MAG~
NE=

S1um
(MG)

(MG/L)

DIg=
SOLVED
FLUO=

RIDE

(F})
{(MG/L)

D15~

s0L

VED

LITHIUM
(L)
(UGsL)

23

{0

DATE
GF
SAMPLE
77=-0h=21
64=08-06
67-09~25
Fu=-0B~-18
T4=0B=23
T7=08=-21
71=06=21
DIS=
SOLVED
SODIUM  PERCENT
(NAJ SCDIUM
(MG/L)
to0 95
100 G4
QB .
108 96
98 9%
DIS=
SOLVED
DIS~ S0LIDS

SOLVED (SuM OF
SILICA CONSTI=-
(3102) TUEKTS)
{MG/L) (MG/L)

10 -
59 334
1] -
&6 tos
61 -
&7 --
DIS-
DIs- SO0LYED
SOLVED MAN=
IRON GANESE
(FE) (N
(UG/L) (UGsL)
10 4
100 --
<20 <20
60 9

SPE~
CIFIC
CON-
5 A= FLOW puCT-
PLED RATE ANCE pH
BY (GPM) (M1CRO=
MHOS) (UNITS)
UsGs 250 592 8.1
MSBH -- -- -
FR - -- 8.2
M 79 455 8.7
RF 4 18 - -
UsS63 13 523 9.1
usGs 13 523 -
DIS- DIS-
$0DIUM  SULVED  SOLVED
AD= SUDIUM. PO-
SORP- FLUS TAS= BICAR-
TioM PUTAS= STUM BONATE
RATIO SIUM (K] (HCO3)
(MG/L) (MG/LY {MG/L)
18 - 2.1 -
- 99 - 70
15 -- 4.1 102
-- —- 1.9 100
17 - 2.0 134
19 - 1.9 -
DIg= DIS=
S0LVED  50LVED
0I3- DIS=  NITRITE AMMONIA
SOLVED  SOLVED PLUS NITRO=
NITRATE NITRATE HNITRATE GEN
{N) (NO3) (N} (N)
(HG/L) (MG/L)D {MG/L) (MG/L)
- - .01 -
.00 .00 -- -—
- - - <. 10
- - L0 -
D15=
SULVED
STRON=
TIuM
(SR)
(UG/L)
0
100



TABLE 13.--CHEMICAL ANALYSES OF WATER FROM THE BouLDER

STATION NUMBER

461054112061000
461153112053700
4611531120537401
463153112053702
461153112053703
461153112053704

sTa-  DATE

T104 aF TEMPER=

LETTER SAMPLE ATURE
{DEG CJ

A T6=03=-26 12,0
B bU=1le24 38,0
B &7=09-21 67.0
% 73=07-28 75.0
B T74~08=21 T6.0
B 74-08-22 76.0
B 76-03=~20 76.0
8 76-04=27 7454
C 73-07-23 59.0
b Tiw0T7=25 4.0
E Fu=-08=22 62.0
F J3+07=28 42.0
5TA- DATE CAR=

[10N aF BONATE

LETTER SAMPFLE (ce3)

. (MG/LY
B T6=03-26 0
B 64-1l-24 15
& 67-09-21 z
B 73-07-28 -
B Tae06-21 -
B 74~0B-22 4
B 7e-03-26 0
B Te=04-27 --
¢ 73-07-28 .-
D 73=-07-28B --
[ 74=-08-22 3
F 73-07+28 -

TCTT e

oo @

o

BOULDER
BOULDER
BOULDER
BOULDER
BOULDERK

BOULDER
BOULDER
BOULLER
BOULDER
BOULDER

BOULDER
BOULDER

HYORO=-
GEN
SULFIDE

{MG/LD

ALKA-
LINITY
AS
CACO3
(MG/L)

148
148
144

164

139
140
139

STATION LETTER AND NAME

COLD SPRING 0SNO4W16DCA
HOT SPRINGS (QSNO4WIOCAB
HOT SPRINGS 0SNO4W10CAB
HOT SPRINGS OSNOAW10CAB
HOT SPRINGS 0SMO4WICCAB
HOT SPRINGS (SNOUwiQCAH
HOT SPRINGS 0SHO4W10CAB
HOT SPRINGS 0SNO4W10CAB
SPRING 1
SPRING 2
SPRING 3
TUNNEL
NON= pIs=
CAR= SOLVEDR
HARD= BONATE CAL=
NESS HARD= CIuM
{CAMB) NESS (ca)
(MG/L) (MG/L) {MG/L)
14¢ Iy 40
10 4 4.0
8 ¢ 3.3
18 - £.0
& b} 2.3
- - 2.2
B )] 2.4
b ¥ 2.3
- - 10
- - 10
- - 2.7
- - 10
0Is-
DI5= SOLVED
CARBON SOLVED CHLO~
DICXIDE SULFATE RIDE
(£02) £(s04) (CL)
(MG/L) (MG/L) (MG/L)
3.6 19 7.l
- 78 22
1.1 79 17
- - ia
- 77 24
- 74 19
. B L7
- 74 18
-~ - 22
- -- 17
.9 T4 19
- - 22
SThA- 0ATE
TIUN OF

LETTER SAMPLE

[ A= 1 vl A

cOomTE®m

-

Th=03=26
s4=11=2c4
6F=09=21
T1=97=28
Fu=-08=21

TU=Q8i-22
To=Qiwch
Taw0u=27
73=07-28
73=07-28

Tu=08-22
T3=07-28

DIg=
SOLVED
MAG=
NE=
SIUM
(MG)
(MG/L)

9.

0
e
4]
7
Q

<.1

.0

<.1

D18-
S0LVED
FLUQ~

RIDE

(F)
(MGAL)

ols=
SOLVED
AMMONTIA
NITRO-
GEN
(N)
(MG/L)

<.10

24

DATE
OF

SAMPLE
Te=03-26
b4=31-24
£7=09-21
73-07-28
74-08-21
T4-08-22
T6-03-26
75=04=27
73-07-28
73-07-28
Ty=08=22
73-07-28

DIS=

SULVED

SODIUM PERCENT

(NA) SODIUM

(HG/L)

16 20
120 94
100 91
124 98
120 -
120 95
120 96

A2 -

74 .
120 -

B4 -

DIs-

SOLVED
018~ 30LIDS
SOLVED (SUM OF
SILICA CONSTI-
(51D2) TUENTS)
(MG/L)  (MG/LD

as 210

s 407

&4 --
100 437
110 .-

95 41e

986 410
100 --

97 -
10e -

97 -
D15~
soL-

VED-

PHUS=
PHORUS
(Pi
(MG/L)

.04
.03

{D1aMoND S HOT SPRINGS AREA

_SAM= FLOW
PLED RATE
BY (GPM)
USGS 2.0
M3BH 250
FR -
K »>1000
RFS .-
M 590
Uses -
Uscs --
© 2.0
K 5.0
M -
K 2.0
DIS-
SODIUM  SOLVED
AD= S001UH
SORP~ FLUS
1108 POTAS=
RATIO SIUM
(ML)
.6 --
- 132
18 -
10 --
22 “-
19 -
22 -
DIs=
SOLYED 51g-
50L1DS  SOLVED
(TONS  NITRATE
PER ()
AC=FTY  (MG/L)
.29 --
-- .00
.57 -
.Sh -

£H

MHOS) (UNLITS)

0Ils-
S0LVED
NITRATE

(03D
(MG/L)

.00

7.9
.4
6.3

BICAR=
BONATE
(HCO3)
(MG/L)

180
150
170

oo

161
171
149

164

D1g=
S0LVED
NLITRITE
PLUS
NITRATE
(N}
(MG /L)

32




STA=
TION
LETIE

w0 e

Mo

STA-

TION
LETTE

TR T A 8
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TaBLE 13.--CHEMICAL ANALYSES OF WATER

DATE
OF
R SAMPLE

T6=03-26
od-11-24
67+09=21
T4=08=21
T4=08=22

Te=03-26
To=04=-27
T7d-08=-22

DATE
OF
R SAHMPLE

Te-03-24
by-11-24
67-09-21
74-08-21
Fu-08-22

T6=-03-26
To=04-27
Ta=08=22

DES=
SOLVED D15~
AL Ui SOLVED
InUM ARSENLC
CAL) (AS)
{UsrL3 (UG/L}
-- 2
14 --
-- 18
26 -
DIs=
SOLVED DIg~
Man= SOLVEDR
GANESE MERCURY
(MN) {nG)
WG/L) (UGAL)
0 .0
<2 .1
0 -0
<20 .1
S57A=-
TIUN

DIS-
SOLVED
BEKYL =

LIUM

(BE)
{uG/L)

DIS-
SO0LVED
HMOLY B~

DENLU#M

(M0}
(UG/L)

il

44

DATE

ul

LETTER 3AMPLE

B

To-i4=-27

FroM THE Boulper {Diamonp S) HoT SPRinge AREA--CONTINUED

0IS=
SOLVED

BORON

(8}
{UG/LY

20
630
550
FLY)

S70
570
S40

D1&=
SOLVED
NICKEL

(NI}
{UG/L)

b

<20

7

<20

TOTaL

FILT-

RABLE
RE3IDUE

(MG/L]

430

D15
SULVED
CAp=
MIUM
(co)
sr1)

<iQ

<10

Vig=
SOLYED
SELE=-

NIUM

(SE)
(UG/L)

D15~
SULVED
GRGSS
ALPHA

A8
U-NAT .
(UgrsL}

<h,5

25

DIS=
SULVED
LITHIUM

{LI)
(ya/L}

20
210
260
240

260
250
220

DIS~-
SOLVED
STRON=-

TIUuM

{8R)
UG/l

270

140
160

pIs=-
SULVED
GHRUSS
HETA
A5
Cs=137
(PC/L)

5.5

DIs=
SOLVED
COBALT

{Co}
(UG/L)

<5¢

<50

0I3=
SULVED
GHUS3
BETA
A5 SRRSO
£Y90
(PC/L)

4.5

DI3=
SOLVED
CUPPER

K
(UE/L)

a

<10

<10

BIs=
SOLVED
ZINC
{InJ
(UG/L)

Q

<1q

)

146

DIS=
SOLVED
IRON
(FE)
WerL)

0
0

20

1o
20
<20

Dis-
SULVED
CESTIUM

(cs)
(Ws /L)

DI5=
SOLVED
LEAG
{PB)
(UGrL)

H

<100

<100

D158=
SOLVED
RUBI=

DIuM

(RBJ
(us/L)

1]

69




453519111535301 A
A
45352u1115352400 B
4515211115355u2 C
<
C
c
C
c
45352111153560¢0 p
0
443I572111153%801 £
4535221115354601 F
F
453524111535400 G
G

3TA=  UATE
TTIUN OF TEMPER~

LETTFR SAYFLE ATURE

(DEG ©)
A Th=05-172 23.0
A 77-01-15% 17.y
R 17-01=15 5.0
C pU-11=-24 34,9
[ 67=09-¢1 Sl
C FU=-pH=21 49,5
C Fa=nd-g? --
C 76=05-17 SO.u
C FI-01-1% 51.0
15 5T=04-21 -
n Th=05-17 49,1
F Th=Ng=-12 12.0
F Fh=Nh=17 24.4
F 77-01=-1% 39.0
3 Fh=N5=12 5.0
G 77=-n1=-1% 13.u

STATTUN  NUMAER

TasLe 14,--CHEMICAL ANALYSES OF WATER FRO

" GTATION LETTER AND NAME

E0T0ST
POIOST
POTDSI
POTOST
POTNST

POTOST
POTOSI
FN103I
POTOST
POTOST

POTOST
POTNST
PATOST
FNINST

pninst

POTAST

HYDRL-
GEN
SULFTLF

(MEALY

QRALN SOUTH
NRAIN SOUTH

HUT
HuT
HUT

HJT
HuT
HOT
HUT
HUT

HOT

SERINGS
SPRINGS
SPRINGS

SPRIMGS
SPRINGS
SPPINGS
SFRINGLS
SFRINGS

SPRINGS

CULD SPRTwG

WaRNK

SARTING

HARM SPRTNG
DRAIN MURTH

ORALN NORTH

H&RD=-

NESS
(Chrm5)

(ML}

22
2%
v
To
R}

29
28
°H
13

26
23
1%
29
75

26

VENT 37
VEMT X
VENT X

VENT X
VENT X
VEMT X
VENT X
VENT L7

VENT 17
VENT 1A
VENT 15
VENT 13

NOM=
CaR=
BOKATF
HARKD=
NF5S
(M5 /LY

Dis-
suLvEu
LAL-
ciuH
eal
(e /L)

NIs-
SNLYED
MAG-
Ne-
51UmM
(M)
(M/LY

26

DATE
n¥
SAMPLE

Fhe05=12
FT7=n1=15
77-01=15%
pd=t1-24
67-09=-21

Ju-0B=21
FH=n8n27
7h=05=-12
TT7=01=15
b7=09-21

76=05=17
TeH=05-12
Thm05=12
77-01-1%
76=05=17

77=01-15

uld=
SULVED

suRIUM  PEPLENT
(Mal S0 TUM

(AG/L)

14
R2
A9

ag

a1
S
Ao
e
87

iA
a5
Bh

-1}

47
a7
86
34

1)
54
A%
36
ad

87

M THE PoTos1 (CLARK) HOT SPRINGS AREA

SPE=
ciFiC
clunl=
SAMe QuULT-
PLED FLDW ANCE PH
8y RATE {MICRO=
(GPM) MHDS) fUNITS)
US5GS A6 240 f.1
USGS . - - -
USGS - - —
MSEH - -—- -
FR -- - 8.0
M »52 471 R 6
M S5 - -
Uses 10 500 A5
USGS - uB2 -

FR - b 7.6
UsGs #.0 507 B. U
UsGs 5.0 78 7.0
UsGS -0 1A4 7.7
UsSGS - - --
Usss 73 420 &3
UsGs - - -

DIS- DIs=-

SN I SOLVED SULVED

AU~ SODIUM PO-

SURP= PLUS TAS= SICAH=
TTUMN POTAS- SIUM BONATE
RATID SIHM (K} {HCO3)
(Me/LY (MG/L] (MG/L)
3.6 - 1.2 sS4
6.7 - 1.6 -~
Tl —- 1.7 -
- 9% - 79
7.3 -- 3.0 b7
.= == 1.0 63
7.8 - 1.9 b4
7.5 =-- 1.7 b
.3 -— 1.7 -
t.b - 2.8 &9
6.9 - 1.8 &2
-5 - .4 30
4.0 - {.1 49
7.1 - 1.7 --
5.8 = 1.6 65
1.5 - 1.7 -




5Ta-
TION

LATE .
nF

LETTER saMPLE

[>NaNaEeNal [gRpRv 0

[ Bl Bl Ll

&

T6-015=12
77-01-15
T7=01-158
bia=11-24
bT=NF=21

TU=0time
Tu-08-27
Te=-05-12
F1=-01-1%
ba7-03-21

Th=05-12
T6=05=17
T6=n5=12
77-01=1%
T6=05-12

T7-01-15

TaBLe 14, --CHEMICAL ANALYSES OF WATER FrRoM THE Potost (CLark)

LAR=~
BONATE
coz)
(MG /L)

qQ
U
2

Mmoo

cleooo

ALK A=
LINETY
EE
CACDS
(ML)

44

85
98

55
iz
54

&0

b1
25
40

5%

Cargny
UTOXIDE
{Lnd)

MG/

Wb

L&
SALY
SULFa
(504
(M7

53

ST
T1

ER
F
)

L)

A=
un

DTS-
SuLvFrD
CrLd=-
RIME
(cL)
(AGsL)

2.7

DATE
uf

LETTFR SAYPLF

=RelaNeNel OO D> >

sMmmmag

To=uSetz
Ti=ul=1%
TT-0i=15
Au-ll=2h
hi-Ua=21

Tu=4R-21
T4=08-27
Tomus=1d
TI=i1=1%
ATri)9a2

Ta-yuS=12
Ta=u5-12
Jo=05=12
TI=01-15
Th=05-12

Ti-yl-15

nis=-
SOLVEN
FLUO-

[INE

{(F)
(MG/L)

3.7

Hl5=
S0LVED
AMMUNT A
NTTRU~

GEX

)
IMG/L)

<. 10

B1s-
SOLVED
SiLIca
(51u2}
MG /L)

31

41

46
47
a4
45

g1s~
SMNL=
VEO-
FPrOS=
PHIRUS
(P
(MG/L]

.01

HoT SpriNgs AREA--CONTINUED

BIS-
SOLVEDR
snLIgs

(5UmM 1UF
CUNST[=
TUENTS)
(MG/L)

T66k

319

365
318

254
149

258

0Ts~
SUlLvED
SULINE
(1048

PER
AC=FT)

.23

.u3

.N8
.20

21i8-
SOLYVED
HITHATE
(I}
(MGAL)

0

Dl5=-
SuL.vEy
NTTRATE

(03]
(MG/L)

.00

D18~
SNLVED
NITRITE
PLUS
HITRATE
(el
{(MG/L)

.01



3TA=
TION

DATE
oF

LETTER SAMPLE

Mmoo ™ s Eninial

oM™

Jb6=05=12
pl=11-24
a7=09-21
74-08=21
T4=-08=27

Te=05-12
TT=01-1%
HT~09=21
76=05-12
T6=05-12

T6=05=12
77-01~-15
T6-05=12
F7e01-15

TABLE 1%,--CHEMICAL ANALYSES OF WATER FroM THE PoTosl ({LARK) HoT SPRINGS AREA--CONTINUED
pIS- DIS=
SOLVED DIS~- SuLVED nIS- DTS- NIS= DIs= NIs=
ALUM= SOLVED CAD=- SOLVED SOLVED SOLVED SULVED SOLVED
INUM BORON MIUM LITHTUM COBRALT COPPER 1RGN LEAD
(AL) (B) (£D3 {R?] (e (cuy (FE) [Py
{UG/L) (UG/LY {uGsL) (UGAL) {JB /L] (UG /L) (ue/L) (UG/L)
- 3 — ae - - 130 ——
- - --— - - - 4] -
- 257 - 8aq - - -— -
& <20 <149 S50 <50 <10 <20 ioe
- <100 - 80 - -- - --
-- 20 -- 50 -- - 10 --
- - - 50 - - .- -
-— 300 — 60 - -- - -
- 20 -- 60 - - 40 -
- 20 -- [ -- -- 120 --
- 20 -- 30 -- -- 200 -
- - - 50 - - - -
- 10 -- 50 - -- 60 -
- - -— 70 - - - -
DIs- Dig-
PI3=- SOLVED PiS~ GIS= SOLVED
STa= DATE sOLVED STRON= SOLVED SALYED RUBI=-
TION oF NICKEL TIuM ZINC CESIUM DIUM
LETTER SAMPLE {NT) {5R} (ZN) (C3} (RA}
(ussLY  (UG/L) (ue/L) (UG/L) {ussL
A To=05=12 -- 300 - - -
C bu-il-24 -- -- - -- --
¢ s1-09-21 -- -- -- -- --
L T4-0R=21 20 - 10 <100 <20
L Ty~08-27 -- -- - -- --
C 76-05=12 - s10 . - -
C 77-01=15 -- - - - -
D &7=-09-21 -- - -- - -
D TH=05=12 - 499 - - -
£ 7e=05-12 - 120 -- -- -
F o 76-05=12 - 290 -—- - --
F o 77-01=15 -~ -- -- -- -
G 76-05=12 - 4ao - -- -
o 77-01-15 - - - -- --

2

DIs=
SOLYED
MAN=
GANESE
{(MN)
(uG/L)

<20

D15~
SOLVED
MERCURY

[HG}
(UG/L)

<.l




5T
T1
LET

T OE

o

TABLE 15,--CHEMICAL AMNALYSES OF WATER FRoM THE WoLF (ReE

K HoT SPRINGS AREA

SPE=
CIFIC
. CON-
DATE SAM- FLOw = DUCT-
OF PLED RATE ANCE Pr
STATION NUMBER STATION LETTER ANOD NAME SAMPLE By (GPM) {MICRO-
- MHOS) (UNITS)
445831111384300 4  MADISON R UPSTREAM FROM WOLF CR 10501E07DBC - Tom0B8=13 Usss - 218 -
445833111390201 3 KOLF CREEK WARM SPRING 2 76=05=13 USGS 10 1200 7.8
445857111365200 C WOLF CREEK CuULD SPRING 10501EG9BBC To=08~13 UsGs <1.0 283 -
445902111364700 o] wOLF CREEK RHOT SPRINGS 10SQlEp9sBH TH=08-13 U3Gs S0 &79 -
445902111364701 £ WOLF CREEK HOT SPRINGS T6=05+13 USGS | 53 559 8.6
4459081113644601 F WOLF CREEK WARM SPRING 1 T&=03=13 USG3 35 333 4.3
445932111352000 G WOLF CREEK NEAR MORAINE 10S0lEe3BDC T6=08=13 uses - 97 -
DIs~ 0is-
NON= 0is- SOLVED S0DIUM SOLVED
Car= SOLVED MAG= DIs= Al= PU= ALK A=
A- DATE HARD~- BONATE CAL=- HE= SULYED SURP~ Tas- BlCAR- CAR~ LINITY
Ley OF TEMPER= NESS HARD= CIUm SIUM S00IUM  PERCENT TIUN STUM BONATE BUNATE AS
TER SAMPLE ATURE (CA,MG) NESS {Ca) (MG} {NAJ S0DTUM RATIUG (K (ACO3) (Ca3) CACU3
(DEG C} (MG/LY (MG/L) (MGAL) (MG/L2 (MG/L) (MG/L) (HG/sL) (M&/L} (MG/L)
To=08=13 18.5 52 ¢ 13 3.6 24 LT f.2 3.9 85 .- 70
TH=05-13 25.5 24 o 5.5 1.8 270 95 2d 5.9 491 Q0 403
To-08-13 10.0 130 0 38 8.t 8.1 12 W3 1.4 168 - -- 138
T&=-08=13 67.0 - - - - - - - - - - -
Fhw05=13 &8.0 15 ] 4.7 .8 120 ad 13 1.9 157 9 1ad
76=05=13 23.0 -1 19 3.5 49 b3 2.7 1.4 145 ] 119
To=08=13 10.9 35 1 11 1.9 1.5 3 o1 .5 42 -- 34
DIs- [ 01s- DlIs= uIs=
DLs=- b1s- 50LVED DI8- SOLVED s0L- SULVED SOLVED
D1s= SOLVED  SOLVED D1S= SOLIDS  SOLVED NITRITE VED- ORTHG.  URTHU
374~ DATE CARBON SULVED CHLO= FLUD= SOLVED (5um uF S0LIDS PLUS PAOS= PHDS= PHOS=
TIun aF DIDXIDE SULFATE ®1IDE RIDE SILICA CONSTI=- {TON3 NITRATE PHORUS FHORUS PHATE
LETTEHd SAMPLE {co2) 18G4) cLy (F) (5002) TUENTS) PER {(n) e} {F} (PO4)
(MG/L) (MG /L) (MG/L) (Me7L) (MG /LY (MG /L) AC~FT) (MG/LY (MG/L) (MG/LY {MG/L)
A To=08=13 - 13 13 1.9 28 140 .19 01 - .02 1]
B Th=05=13 iz 89 49 21 is 715 .97 .02 .00 - -
C Th=08=-13 - 7.1 -9 3 16 163 .22 « 04 - .01 U3
o] Tp=08=13 - 50 2é 18 - - - - - — -—
3 16=05-13 7 53 23 18 55 363 .49 L0t -uo - -
F 76=05=-13 1.2 22 8.5 6.5 24 206 .eB 00 .02 - .-
7] To-08-13 -- 5.8 .3 .1 bad 49 07 06 - S .00
Dls- Dis- DIs-
D1s=- SOLVED DIg= 30LVED DIS~ 0I13- BIs= 0I5- SOLVED DiIs~
3TA- DATE SOLYED BERYL~ SOLVED Can- SOLVED SULVED SULVED SULVED MA= SOLYEDR
T1uh oF ARSENIC L IuM BORUN MM LITHIum COPPER ERON LEAD GANESE MERCURY
LETTER SAMPLE (AS) (BE} 8) teon) (LI ey (FE) Pa) (Mn] (HG)
(UG/L) (We/L) (uG/AL) (us/sL) UG/L) us/L) (UG/L) {UGsL) (UG/L) |G
A Te=08-13 - -- 146 -- 120 -- 190 - 20 -
b 76~05-13 -- -- 190 -- 120 -- 10 -- - --
L 76-08-1i3 -- - 2u - 0 -- 2350 - 0 .-
E 76=05=-13 7 o uy 0 &0 o 4 3 ] .0
F Te=95=-13 - -- 49 - 44 - 140 -- - -
G T4=08=-13 - -— ) - 0 - 100 - [ -
DIS- D1§= DIg= DIS-
SOLVED DISe SOLYEDL  SULVED  SULVED BLS~
STA= CATE HMOLYe= S0LVEL SELE= STHUN- VANA- SULVED
Tlud OF DENUM NICKEL NIUum TIur pIuM ZINC
LETTER SAMPLE (M0} (NI) {SE) [5R) (v (IN)
(LGAL) (UG /L) (UG/L) (UGsL) (us /L) [QUEF ]
4 76-08-13 - -- - 70 -- --
g T6~05-13 - - - 130 - -
C T6-06-13 - - - 130 - P
£ Ta=U5S=13 30 2 ] 7a ] g
F o 76-05-13 - - -- 159 -- --
- - - 60 - -

o Te-08-13

Vi)



TABELE 15,--CHEMICAL ANALYSES OF WATER FROM THE Ensirs (TwExXTON) HoT SPRINGS AREA

SPE-
CIFIC
CON= '
DATE Sak- SAMP= FLOW DUCT-
GF FLED LING RATE ANCE
STATION NUMSBER  8TaATION LETTER AN NAME SAMPLE RY GEFTH (GEM) (MICRO=
(F13 MHOS}
4521%59111435700 A THEXTON COLD $PRING 05501W28DLD Te=04=91 VE{eX] -= .20 458
452201111434600 B NEL SUN=R.LEE WELL 77-09=47 UsGs 45 6.0 410
4522021114845100 C EnwlS (THEXTON) MOT SPRINGS 05S01H2BLCA 69-02=40% MSEH - 15 -
C ENNIS FTHEXTONY HOT SPRINGS 05501#280C4 Th=0d~01 us&s - <20 1550
C FnnlS (THEXTON) HOT SPRLIAGS 055014280CA To=08=01 UsGSs- - <20 1510
4522071110433700 v THEXTON HOT WELL 05501w28DBD T6=-04=-01 USGS - .20 1540
o THEXTOM HOT HELL 05501w28DBD Te=04-01 LusGs - .20 -
452226111432700 E PRAY COLD SPRING 77-11=-0%9 Us6s - 20 440
DIsS= LIs= DIS~
NON= Dis- SOLVED sopium SOLVED SOLVED
CAR- SOLVED MAG= " oIS~ A= 50DIUM PU=
5TA= DATE HARD= BONATE caL= NE= SOLVED SORP= PLUS TAS=~ BICAR=
TIUN UF TEMPER= NESS HARD= CIum 3IUM S00LUM  PERCENT TI0M PUTAS- SiumM BUNMTE
LETFER SAMPLE ATURE (CArMG) NESS ca) (M52 (NA) sOnIuM  RATIO SIUM (K} LHCO3)
(UNITS) (OEG L) (MG/L) (MGAL) (MG /L) (Ms/L) {MG/L) (MG/L) (MG /L) (MG/L)
4 Fo=04=-01 7.7 7.8 20 0 50 2% 25 29 ] - 5.4 255
-] 77=-09=07 -- 16,0 180 11 47 14 22 21 a7 -- Sl 200
[ 69-u2=06 -- - 210 5 32 20 -— -- - SS - 250
c Th=04-0t 7.7 B83.2 17 0 5.6 b 340 9% 6 - 17 w42
C Fe=Q4=01 - - -- -- 5.0 - -- .- - - -— -
a To=qt=01 8.7 72.2 L& o 5.8 .9 330 95 34 - 17 437
I To-uti=01 - - - ~-- -- -- -- -— - -- - -
E T1-11=05 7.6 15.0 200 0 50 17 26 22 .8 .- 6.3 2u0
DIS- BIg=
0I5- DIS= SULVED IS~ SOLVED
ALKA= DIS- SULVED SOLYED DI3= SuLID3  SOLVED ulg~ pIs= NITRITE
5Ta- DATE CAR= LINITY CAREBON SOLVED CHLO- FLLO= SULVED  (HuM UF SOL1DS SuLvED S0LYED PLUS
rim 0F BUNATE AS Iux1De  SULFATE KIOE HIDE SLLICA  CUNSTI- (TOws  NITRATE NITRATE NITRATE
LETTER SAMPLE (cosy CcaC03 R {AED] (504) (cL) LF} (SIND2) TWENTS) PER (N (AHU3) (N)
(MG/L) (MG/L) (MG/L) (M6/L) {(Ms/L) (HG/L) (MG/L) (M /LY AC-FT) (MG/L} (MG/L) (MG/L)
4 Te-04-01 209 a.t 34 19 .4 3l 314 RS —-= -- .23
3 TI=09=07 L= 160 -- 13 21 .4 41 284 .59 -- - --
L bY=y2=D6 i 2u5 - 30 72 .3 -- - - 00 .00 -~
C 76=04=01 Q 363 14 220 120 11 96 1030 1,40 - - ot
£ Tb-Gu=ul -- - -- -- - -- Ft -- - -- -- -
[ Te-04=01 - 358 - 250 110 i1 gL 1040 1.4l - -- LO0u
[ Ta-Gd=01 - -- - - - -- 95 - -- - -- -
3 77-11-0%5 ¢ 200 9.6 32 18 1.2 41 11 .42 - -- -
ols=
SGL=
vED=
GTA= DATE PHOS=
TIon nF PRORUS
LETTER SAMPLE {F)
(/L)
i Ta=-bd=01 .02
8 77=~09-07 -
C 69=UZ~l6 -
C To=0U=u1 Lud
C Te=ud=ul -
i To-4=ul W03
ul 7o=ud=01 -
£ 77-11=05 ~--




Uis-
S1a= DATE SOLVEDR
TIUN OF ARSENIC
LETTEX SAMPLE (A8)

(UG/L)
A Toem04=01 t
B 77-09=07 -
C 69-02-06 -
< ToeUd=0l 25
C To=04=01 -
o] Th=04=0] -
E 7i=11=05 -
3TA=
TIO0N
LETTER

A

B

[of

C

C

D

3

D15~
SOLVED
BERYL =

LIUM

(BE)
(UGEALD

I

i0

DATE
QF
SAMPLE

To=04=01
TI=09=07
6G=02=06
To=04=01
Tor04-01

Th=-04=01
Fi=11-09

DIs-
SOLVED
B3RUN

{8)
(VG/L)

110
50

&10

510
160

uis-
30LVED
MOLYB=~

DENUM

(M0}
(UG/L)

Dls=-
SOLYED
CAL=
MIUM
(CD)
fuG/L)

bl

a

Dlg=-
SOLVED
NICKEL

(nI)
(UG /L)

7

7

TaBLE 16.--CHEMICAL ANALYSES OF WATER FROM THE EMN1S

HI3=
SULVED

LiTHIUM

31

tLi}
us/L3

40
%0

260

BQ

DI~
S0LVED
SELE=

NIUM

(SE)
{(UG/L)

{THEXTON)

D1s-
SOLYLL
COPPER
(cuw)
LUG/LY

1

1

DIs=
SULVED
STRON=

TIUM

(sR)
(us /L)

270
410
180
160

2680

HoT SPRINGS AREA--CONTINUED

Lis-
ShLveDd
IRON
(FE}
UG/

]
1400
Tou
20

1700
310

DI8=-
SOLVED
VANA=

DIuUM

¥)
uG/L}

3.4

1.2

vis-
SULVED

LEAD

(Pa)
(UG/L)

1

0

BI5=
SOULVED
ZING
{ZN)
(UG /L2

bis=
SULVED

MAN~
GANESE

(Miy)
UG/

DIs-
SOLVED
MERCURY

LHG)
(UG/L)

.0
.0



3TA=  DATE
TION nF
LETTER SAMPLE

Fe=03-31
T6=07=07
T6=08«14
Th=03-31
Th=03=31

QG oOD s

blawll-24b
b7=09=29
Ta=08=21

Ta=08=27
Th=(t3=g

Ao mm

E Te=03=249

STA= DATE
TION iF
LETTER SAMPLLE

To=05-531
Ta=07-u?
Th=tith=1d
Fh=its=-31
Fh=n3=31

oo DT e

plrmi1-24
pT=NI=29
Fu=08=g1
Ja=6b=27
Th=n5-29

rMommmm

Th-ni=2?

m

5TafIuN  NUMBER

u5z403111411100
4534 5t11412100
45341911 t410500
4534211114080

4534320111410000

[=Rwi ol

Mmmmmm

PH
GINITS)

7.9

RICAR=
BUNATE
(HCD3)
(mG/L)

234
19
3t
294

190
530
3R49
ang
343

Rriaf CLLD SPRING
AOT SPHINGS CREFR T NJRRIS

MRRLS
NORRLS
NOKPIS

NN%RIS
MORR1S
hORR LS
HORP LS
NORRIS

NORRIS

TEMPER -
ATURE
[DEG C)

17.0
17.5
21.1
1a.0
18,0

41.0
27.5
qs ., 0
50.0

ChR~
gNafF
Loyt
(MG/LY

(bBEARTRAP)
(BEARTRAP)

(HEARTRAD)
(REARIPAP)
(GERRTRAP)
(HEARIKAP)
(EFARTRAP]

(BFARTRAP)

AY R
GEN
SULF1DE
(mG/L )

ALY A=
LINETY
£3
CACUD
(MR/L)

196

Ao
254
2ul

320
al
513
325
314

TapLe 17, --CHEMICAL ANALYSES OF W

STATION LETTER AND NAME

wARM wFLL 2 P3SulwiubaARZ

wELL

nEL

Hi31
hOT
HT
HOT
0T

HOT

L

SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS

SPATINGS

W=
CAR-
HARD= RUNATE
NF SR HARD-

(LA, MG NESS

(G

/L) fMG/L)

tun i]
110 27
7A u
-] Q

127 ]
33 o
56 o
SR o
b1 )

0Is=

CARRUN SULVYED
AINXTLBE  3ULFATE
£Cu?) (5n4)
(Mi/L ) 4R/l

4.8 76
- 1la
- 1y
- RY
-- 139

T8 150

15 130
- 1‘10

e.T 130

nls-
$OLVED
cal=
CTUM
(LA)
(MEALT

36
32
éz
23
27

35
Aot
17
19
19

18

Als~
30LVEN
CHLD=
HIDE
(oL
(ML)

il
A, S
i%
13

LS
14
23
27
27

uATE
OF
SAMPLE

Te=N3=31
To=N7=09
Ta=0u-14
To=03=-31
Tam03=51

bi=11=24
b67=0g=29
Tu-08-21
74-0p=27
Th=03=29

76=03=29

SAM=
PLED
3y

UsGa
Usss
[VE1eR]
UsGs
usGs

MGBH
FR

RFS
(1863

US63

aTer FroM THE Normis (HaPGOOD, BEARTRAP) HoT SPRINGS AREA

SPE-
CIFIC
cnn=

SAMP= pUCT-

LING FLOw ANCF
DERTH KATE  (MICRO-
(FT) (GPM) MHOS)

- 2.0 aza
-- -- 294
45 10 730
-- ~- 602
o - BU2
-- 105 903
- io -
- 112 270
- 112 474

$I8=
SULVED

M4 G- nis=

WE = SOLVED

3TUM SN0IJM  PERCENMT
(MB) {na) SUnIuUM
(HMEAL] {MG/L)

12 6h 47
8.1 i5 22
5.4 - -
7.2 120 73
1¢ -- -
£ 200 20
5.2 140 BS
2.6 21n Bo
3.2 i9a as

DTS~
015~ SULYED
SULVED nis- SULIDS
FLuUu- SMLVED  (SuM OF
AIpE SILTCA  CO&STI-
(F) (Rinal TUENTS)
rMesL) (Musi) (MG/L)
2.4 56 54
Sad L) -
dal uh 458
- " ——
g.5 - --
- 79 bae
7.4 un YN
ooy 57 708
3.1 iR 651
- 7% -

sopIium
Al=
SORP=~
TION
RATIO

njs—
50LVED
SNLIGS
(TONS

PER
AC=FT}

W48

.62

.49

bD15-
S0LVED
SODLUM

FLUS
PUTAS~

STUM
{MG/L)

180

uls=
SULvFD
NTTRATE
(¥)
(MG/L}

nis-
SOL.VED
N1THATE

(NU3)
(MG/L)



TasLE 17.--CHEMICAL ANALYSES OF WATER FROM THE NORRIS

n1a- DIS= N1s= 0IS- 0Is-
SOLYED SULVED s0L= SULVED  SOLVED
SETHITE  AMMONTA VER- ARTHO,  URTHD
§¥8=  OaTE PLUS NITRO= PHNS = PHAS~ PrS~
TIUN uF NITRATE GFN PHORUS PROKUS  PHATE
LETTEH SamPLE (N (N) ) P (POY)
(MG/L) taG/LY (ML) (MG/L) (MG /L)
A Te=03-71 .12 -- .ot -- --
R Teru7=0y e - - - -
C To-UR=14 WUt - .- N5 .15
D Te=03=%1 L0l -- Sut - --
D Tb-U3-31 -- -- - -- -
E bu~i1=-P4 -— - - - -—
E AT=(9-29 - - - —-- -
E  Ju-uB-21 - <. 10 -- - -
E 74~u8=27 - -- - - .-
£ To=(3-269 .00 - -u2 - -
£ To=03-29 .- - -- -- --
DIS= DIs- D158~
SOLVED DIs- SOLYED DIs- SOLVED DIS~ DIs~ DIs-
STh=  DATE ALUM= SOLVER  BERYL-  SDLVED CAD= SOLVER SOLVED SOLVED
{TON 0oF INUM ARSEMIC LTyM BORON MIUM LITHTU CUBaALT COPPER
LETTER SAMPLE (AL} (28] (BL) 1B} (cy LIy oy (cul
(UG /L) (/L) (uG,sL) UG/Ly (UG/L) (UG /L3 (UG/L) (UG/L2
& FH=03=31 - 1 ] 20 0 40 - 0
B 76=07=0%2 -- - - -- - 10 ~-- -
£ Te-08-14 -- - - B0 -- 80 -— -
N 76-03-31 -- -- - 50 -- - - --
D 76-03-3} - -— - - - -- - -
E ai=11-24 - - —- P - - -— -—
£ 67-09-29 -= -- -- 370 -- 10 - -
F Th=ng=21 <1 - - 100 <10 90 <S¢ <10
E T4=ng=27 -- - - 200 - 100 -— -
£ Th=03=0 - 2 10 120 0 100 - 0
F 76=03=29 -— - - -- - -- -— -—
DI3- DIS= nis- LT3~ n1s=
SOLVED uIs- SALVED DIg= SALVED SULVED SOLYED LIS~
STaA- DATE MAN- SULVED MOLYH= SOLVELDR SELE~ STRON~ VANA= SULVED
TION uF GANESE MERCURY DENUM MICKEL NIU#M TIum oIuM ZINC
LETTER SAMPLE MN) (MG (MmN} (N1 [3€) (SR) (vl t2n
(HG/LY {uG/L) UssLd {utsL} (UG L] (us/L) (us /L) {ucsL)
A Toe=03=31 id .0 1 i 0 S04 .7 ]
R To=07-09 .- -- -- -- - m— - -~
C TanDB=1y 10 - -- -- -- 410 - --
D 7e=u3=3l - -- -- - -- 5a¢ -- --
D Te-y3=3t -~ - -- .- “- 520 -- -
3 b4=-11-24 -- - - - -— - - -
3 67-09-29 - - - - - - -—- -
E T4=0B8=21 20 <, 1 - <2l - - -- LD}
3 Tu-08=27 - - - -- - - - -—
E To=03=24 20 ] 5 6 a 320 .7 0
E To=03-29 - - - - -- 310 -- -

33

DIS-
SOLVED
IROM
(FEJ}
ws/L)

a0
120
360

018~
SOLVED
CESIUM

(€s)
ue/L)

<100

(Hargoon, BearTrap) HoT Springs AREA--CONTINUED

D1s~-
SOLVED
LEAD
(PB)
U/}

01§~
SOLVED
RUBI~-

DIUM

(RB)
(UG/L)



TasLE 18,--CHEMICAL AMALYSES OF WATER FROM THE Bozeman (Ferris, MaTtHews) HoT SPRIngS AREA

STATTUN  NUMBER

STATION LETTER AND NAME

453937111111000 A
A
453938111111000 8
8
o
o
B
B
B
454220111145700 c
STA= = DATE
TLON oF TEMPER=
LETTER SAMPLE ATURE
{DEE ()
4 Te=02-04 48.3
A 76=02-04 48,3
B 5{-Ng=27 60,0
g b4-11-10 .-
4 7a-08-21 51,0
B Ta=08-25 56.0
b Te=02~-04 S4.6
8 74-02-08 S4,6
£ 76=07-09 54,4
L 76=07-¢9 15.0
STa=  DATF CAR=-
TLoH 0F A0NATE
LETTER SAMPLE (ca3)
(MG/L)
A Te=02-04 q
A TeeD2wgd --
3 S1-09a=22 8
B bd-11-14 21
3 Tu-DE=2L -
o T4=0H=25 3
s Te=B2-ud 15
H 76=-02-04 -
5 75-07-09 --
T 74-07-09 --

BOZEMAN
BOZEMAN
BOZEMAN
BOZEMAN
GOZEMAN

BOZEMAN
BOZEMAN
BOZEMAN
BNZEMAN

HIT SPRINGS WELL
HOT SPRINGS WELL

(FERRIS)
(FERRIS)
(FERRIS)

(FERRIS)
(FERRIS)
(FERRIS)
(FERRIS)

WEST GALLATIN RIVER AT SHEDS

HY{QRU=
GEM
SULFIDE

(MG/L)

ALKA=
LINTTY
LR
CACD3
(MG/L)

54
104
10
131

112
93
S3

74

HARD-

NESS
{CA,KG)

{MG/L)

14
10
30
29

is
28

Bé

CARBON
DIUXIDE
Dig=
SOLVEL
(MG/ALS

.5
.1

HOT SPRINGS N2304E14DAD
HOT SPRINGS 02S04EL4DAD
HOT SPRINGS 025¢HEL4DAD
HOT SPRINGS 02504E14DAD
HOT SPRINGS 025QUELUNAD
HOY SPRINGS 023(04E14DAD
HOT SPRING3 N2504E14DAD
RRIDGE
NIs-
MON= PI3- SOLVED
LaR= SULVED MAG-
BOKATE CAL- NE-
HARD= CTUM S[UM
NFSS tca (MG )
(MG/L)Y (MG/L) (MG /1)
4 4oy ]
- 5.9 -
] 3.5 ol
0 12 .0
0 8.5 1.8
0 9.9 2.7
o 7.0 2.4
- B.o -
12 24 6.4
ni5= nig=-
DIS- SOLYED SOLVED
SNLVEDR CHLU= FLUg=
SULFATE RIDE RIDE
(304} Ly (F)
(MEALY (MG/1) (MG/L)
110 L 9
tz2n 51 it
120 54 13
129 S 7.5
iin b 9.2
129 43 12
130 50 10
1y .8 =

DATE
OF
SAMPLE

T6=-02-04
76=02-04
S51=09-22
Gl=11=14
T4=08-21

TH=08=25
Th=02=04
To=0D2=04
Ta=0F=03
76=07=09

DIs-
S0LVED

500IUM  FERCENT
(May S0UIUM

MG /L)

124

149

135

120
130

95
35

G0

37
30

[

30.I05

RESIDUE
DIs- Ny Evap
SULYED AT 180C
SILICA DIS=
(51321 SOLVED
(MG/L) (MG/L)

31
LT

b4

L1
S7
S7
63

ELT)

SPE=
CIFIC
coM-
SAM= DUCT-
PLED FLOW ANGE PH
BY RATE  (MICRO=
(GPM)} MHOS)  C(UNLTS)
USGS 2.0 882 8.0
UsEs 2.0 o2 A0

H 120 679 8.7

MSAH &0 - i
RES 54 - -—

M .00 424 8.6
USGS 75 703 9.5
UsGs 75 703 9.5
USGS - 819 -
USES -- 154 --

S0DTUM DIS-

SODIUM PLUS SULVED

AD- POTAS P0-

SORP- SIUM TAS- BICAR=

TION Diss STUM SONATE

RATIO AS NA (K) {(HCD3)

(MG/L)  [MG/LY  (MG/L)

14 -- 1.2 6b
19 -- 3.3 110
-- 150 - 91
11 -- 3.2 160
8.8 - 2.8 130
11 -- 3.1 83
.1 -- 1.3 90

DIS-

SOLVED nis-
SgLIOS  SNLVED DIs-
(SUM OF  50LTDS  SULVED  TATAL
CANSTT=  (TUNS  NITRATE NITRATE
TUENTS ) PER N) LND3)

(MG/L)  AC~FT)  (MG/L)  (MG/L)

381 Lug - —
451 -- -- .20
-- -- .00 -
471 - .- .m
414 - -- -
436 .59 -- -




TaBie 18.--CHEMICAL ANALYSES OF WATER FroM THE Bozeman (Ferris, MaTtHews} Hot SPRinGs AREA--CONTINUED

oIS~ DIS=
TOTAL SOLVED 50L=
pI15=  MITRITE AMMONIA VED~
sTA- DATE SOLVED PLUS NITHO- PHOS=
110N oF NITRATE NITRATE GEN PHORUS
LETTER BAMPLE (NG3) LN} (M) {F})
(MGAL) (MG/L) {MGALY (MG /L)
A 16=02=04 -- .00 - .06
A 76=N2-02 -- .- -- -
B Si-09=22 -- - - -
B ed-1l1=14 00 - - -
B Ju~0B-21 - - - --
B FU=08-25 - - <, 10 -
) To=02=04 - L0z - L02
3 76-02-04 - - -—- -
B 76=07-09 - -- -- -
C 7b=07-0% - -- —- -—
G[S= DIs- DIS=
ul5= SAOLVED DIS= SULVED 0is- bIS~ vis= 53 ohd Dis= SOLVED
STA= DATE SGLVED HERYL- SULYED CAu= SOLVER SOLVED SGLVED 30LVED SOLVED MAN-
T1oN UF ARSENIC [vL BURLIN “TUM L1THIuA COEALT CUPPER 1RON LEAD GANESE
LETTER SAMPLE (A3) (BE) (g) (Co) (LI) (Cyy (cu (FE) (Pel (MN)
(ui/L) /L) tuGsL) s/ (UG/LY us/L) (UG/L} {ue/L) (ue/L) (UG/L)
h fb=02=04 9 10 24 U kY - Y 0 1 10
A Te=u2-G4 - - -- - - - - - - --
B S1=09-22 -- -- 210 -- - - .- 20 . -
=] b4-11=1u -- -- - - - -— - 0 - -
B Ta=05=21 - -- 15¢ - 40 - . - - -
3 Fu=0k-25 e - 200 <10 4o <50 <10 <20 <100 <20
2] To=02-{u 4 ¥ 220 o 49 - H 0 2 30
] Te=-02=04 - - -- -- -= - -- - - -
[ To=07-09 - - - —-- ¢ - - - - -
DIs- vis- bIs- DiS= pIs-
pis- SGLVED OI5= SULVED  suLvEDR  SOLweD nIs= oI5- SULVED
STu- DATE SOLVYED MULrH=- SOLVED SELE- STROU= YANA- SLVED SULVED RUBI=-
TI0M UF MERCURY UENIIK NICKEL NI Tlud BIuM ZING CESIUM oIuM
LETTER SAMPLE (RG) (MG (HI3 (SE) (3R) ) (Zn} s (RA)
ersL) (UG/L) (UG /L) G/} (us/L) (/L) (6L (UEsLY (UG/L)
A To=vg-U4 il tz 0 u 49 o 249 - -
A Fo=t2=ud - -- -—- -- 20 - -- - --
B S1-yQ-d2 - - - -- -- -- - “- -
) p4=11=-14 - - - - -- - m— - --
H TdayP=21 - - -- - - -— - - -
t Tiw0d=25 -- - <20 - -— - <D <100 30
=1 To=wog2-04 PRl 11 Q bl 160 .3 ] - -
B To-ud=Ud -- - -- - 160 -- -- -- -
¢ 16-37~09 - - -- - -- - - -- -

35



STATION NUMBER

462455111531840
462511111564140
46251411 1565700
4625501115715¢0
46264T7111585800

462648111584100
4826501115841070
452b51111504801
462652111583600
4e2e52111591400

ub2653111585001
462653111585101
4b265%111585000

462701111585000

4627011£1585002

462704111590300
462705111594800

§Th= DATE
Tiuw agF
LETIER 3AMPLE

T&-0B=20
Ta=08=290
To=0B=20
T&-08-20
99=-01=-12

MG

b4-08-05
B70G=29
73-07=-29
To=04=08

mmmm

Te-04-08
Toe-0d=28
TowOfal?
Te-12-02
Fr-t8-12

o m

T6=08-03
T6-08-20
To=04=30
- Te-06=-30
To=-07-13

Gz ogim

To=12=-y2
FT=08=12
Te=-04-29
To=0u=29
bT=09-29

oL

I

H FE=07=2%
™ Ja=3g-23
W Ju-0B-29
[ Te=16=29
e Te-0u4rm29

H Te=Dt=29
N 76-04-29
4 Te=DbweR
o 76=12-02
0 76=04-29

¥ Th=0B=-20
¥ Te=07-13

FLn
RAT

mm MM Moo e

EZr®mL e LeT@T ommmmm

=T

Crzze =zzxxm

@

"

E

(GPM)

STATION LETTEA AND NAME

MINE TRIS TO MID FK WARM SP CR QBNQ2WZ9CLL
S0UTH FORK wARM SPRINGS CREEK O08MO3WZe8AL

KORTH FORK WARM SPRINGS CREEK QBNOIWZABAA

BILL DECRER WELL OBNGIW22ACA

ALHAMBRA H

ALHAMBRA
ALHAMBRA
ALHAMBRA
ALHAMBRA

HDT
HOT
HOT
HOT

ALHAMBRA
ALHAMBRA
ALHAMBRA
ALHAMBRA
ALHAMBRA

HOT
HOT
HOoT
HOT
HUT

T SPRINGS

SPRINGS
SPRINGS
SPRINGS
SPRINGS

SPRINGS
SPRIMNGS
SPRINGS
SPRINGS
SPRIRGS

(S0UTH)

(SOUTH)
{30UTH)
(SOUTH)
£5DUTH)

(50UTH)
(50UTH)
(SAUTH}
(30LTHY
(5QUTH)

QBNO3WLIGACE

0BNO3ALSACDE
OBNO3IWLLACE
Q8NOINLEALD
DaNO3WLBALD

0BNOIWLGACD
0BNOIHLBACD
DBNDIRLLACD
QBNO3IWlsaLlD
DEND3W164CD

HILLBROOK COLD WELL O0BNOQ3AlbADD
WAHM SPRINGS CREEK AT WALLS 0BNOIW1&ADA
wARM SPRINGS CREEX UPSTREAM FROM ALRAMBRA

LED POFE WELL 08BN

03K164BE

FAILLGROCK FLODWIMG WELL O08MO3W16BDA

HILLBROGK FLOWING WELL O8NQIw16BDA
AILLERDOK FLOWING WELL CG&NO3In1&804

WALLS COLDO WELL

WALLS HOT SPRING O0BNO3WLGACA

BLHAMBRA HOT
ALHAMHR A
ALHAMERA
ALHAMHRA
ALHARMORA
ALHAMBRA

HOT
HOT
HOT
HOT
HOT

SPRIT
SPRI
SPRI
SPRI
WELL

ALHAMBRA
ALHAMBRA
ALHAMBRA HOT wWELL
ALHAMBRA HOT WELL
JOE ASFHULM wELL

HOT
HET

HWELL
WELL

EPRINGS

HGS
HGS
NGS
NGS

(NORTH}

(RORTH)
{HORTH)
(NURTH)
{NURTH)

(NORTH)

CNORTH)
(NORTH}
(NORTH)
(NORTH)

D8NO3IA16AACR

DBNO3IW16AALE
0BNOTIALILAAC2
DBNU3ALEAACE
UENO3WlbAAC2
O0BNOIN1EAAC

QANO3M16AAC
0BNO3W1BAAC
0BNOIW1EAAC
GENO3INLGRAT

WARM SPRINGS CREEK NEAR MUUTH
PRICKLY FEAR CR UPSTREAM FROM WAHM SPRINGS

SPL-
CIFIC
caN-
DUCT~
ANCE
(MICRG-
MHOS )

PH
{UNITS)
297 7
108 7
2740 T
354 4

&
-- 7
1580 6
15B0
1570
1548
1510
1460

1000
192
209
ato 5.
1690 )

1620
1580
isa
170

- a,%

929 :
827
1040

—~
@M o

@~

1040
i08o
LUu
Xkl

~~E T
ooz a

2ol
210

am
—_

TEMPER=
ATURE
(DEG £)

10.0
12.0
13.9
10.0

51.0
54.0
54.0
95.0

55.3
59.0
S4.4
sS4, 4

7.7
14,0
1.0

20,0
56,5
59.0
59,4
5a.2

c2.0

54.0
52.2

HARD=
NESS

{CA,MB)
(B sL)

HYDRQ-
GEN
SULFIDE

(M6/L3

190

43
izn
150
140

57
36

Gl

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

DEPTH
TO BOT-
TUM OF INSTAN-
DATE SaM= SAMP= SAMPLE TANEOUS
OF PLED LING INTER~- DIS-
SAMPLE BY DEFTH vaL CHARGE
tFT3 (FT) (LFs)
Th=08-20 UsEs , - - .29
Tém08-20 usGs | - -- 3.7
Th-08-20 USES - - i.2
76-08=-20 U3G§ ! 84 8& -
SY=01=12 M3BH - - -
64m0E=05 MSBH - - -
67=09-29 FR - - -
13-07-29 K - - -
T6-04=08 USEs - —— —
Tobu0uu0B USGS - - - -
To-0u=28 USGS - - -
To-08-17 UsGSs - - -
Te-12-02 USGS - -- --
IT=08=)2 usGs - - -
Th=0B~03 UsGs 99 - -
To-gu~20 U3GS - - 4.7
T6-04~-30 UBGS . - - io
Th=04=30 k34 147 - -
76=07=13 USGS 312 - -
To=i2=g2 SGS Iz - -
77-08-12 UsGS - -- --
76-04-29 U563 &7 - --
To=(4=29 USGS - - -
b57-049=29 FR -- -- --
13-07-29 K - - .-
TY4-uB-23 Ll - - --
Td-35-29 RFS - - -
76=06=239 Uses - - -
To=Qua=29 usca 101 - =
T6-04~29 USES lol - -
Tomba=29 UsGs -— - -
Tb=0b=-29 Uses 1l - -
741202 uses 100 - -
Ta-D4=29 USES - - -
To~t=20 UsGs - - 5.2
T6=07=13 UsGs - - -
L1s~
NON= Dis- soLvER S00TUM
CAR- SOLYED MAG= ol5= AD=
BUNATE CAL- NE=~ SOLVED SORP=
HARD- CIuA SIUM SODIUM  PERCENT TION
NESS LCA) (MG) [SLY] SUDIUM RATIO
[+G/L) (MG/L) (MGrL] {MGALY
120 s2 la &.7 7 .2
3 13 2.6 4.1 17 3
54 34 8.7 5.4 19 W3
0 39 13 2% 29 1.0
o 25 18 -— —-— -
o 30 5.0 - - -
0 b.B 4.5 330 93 24
“a 26 - 270 12 -
a 27 5.2 3o L1 1o
.- 26 - - . -
[ aT 4.3 300 -1 i4
0 ib 7.5 170 T4 6.7
29 2d 5.9 6.4 14 .3
22 22 5.8 5.6 i3 "3
i da 12 50 39 1.7
1 32 S.6 340 8% 15
° 30 S.3 340 b 15
i 32 11 25 29 1.0
[ 18 3.9 210 e 12
0 L 3 200 92 1B
-- 21 3,3 150 81 8.4
0 18 3.5 220 87 2
0 i9 3.2 220 BT 12
Q 17 3.9 190 85 i1
] 18 3.3 180 BS 11
@ 22 5.b 25 490 1.2
3a 24 a.7 6.2 14 3




STA=
TION
LETIER

Mo ome

mmmmm  mmmm

FrXxoo GmTOT

2z ETTc

E 4

OATE
oF
SAMPLE

16-08=-20
T6=08-20
F6-08-20
Th-88-20
59=-01~-12

64-08-0%
£7-09=29
Ti=pTmz9q
T6~-08=-08

Te=0Uu0B
Toa=Dla=2B
T6=08={7
Te=12-02
FTi=0B=12

T6=08-03
To=08-20
To=0u-30
Te=-06=30
Te-07=13

Té=l2=02
77-08=12
TomGda=29
Toe=04-29
bI=09=29

73=07-29
Tu4~08-23
T4-08-29
Tor06=29
76-04-25%

Ta=04=-29
T6=04-29
Te=06-29
T6-12=02
Thr06=29

Th=08-20
Te=07-13

31
il

2O FCL LR I@TM MMM mmMmEm Poog s

ZTurEE

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

018= pIs-
SOLVED SOLVED
SDDIUM PO~ Hy=
BLUS TAS- BICAR- CAR- DROX:
POTAS= FIUM BANATE BONATE IDE
SIUM (K] (HCDd) (CO3} (QH
{HMG/LY (MG/L) (MG/LY {MG/L) {MG /|
- 2.2 83 0
- 1.2 47 0
- 2.6 82 4
- 3.2 217 [
248 - &10 0
314 - Ti0 0
- i7 &20 21
- 15 — -—
- 17 712 0
- 16 -
- tb 698
-— 9.1 454 L}
.- 2.1 T8 o
- 2.0 70 -
- 4.8 23t 0
- 20 787 0
- 20 781 -
- 4.3 177 9
- 10 489 -
-- 11 420 °
_— 10 - .
- 9.5 480 <4
- 18 510 --
- 10 - —
- 7.9 463 0
- 9. - .
- ?.6 461 -
- 2.9 117 o
- 1.8 51 0
DIS= Dis-
SOLYVED SOLVED D15=-
a- DATE 30L1DS SPDLIRS SOLVED
aN oF CTONS (TOWS NITRATE
LETTER SAMPLE PER PER (4P
AC-FT) GAY) (MG/L)
Torm0B=20 .37 a2l -
T6=08-20 =11 B0 -
Ta=08=20 -2% 62 -
T6=~08-20 LT - -
S-01-12 - - -
64=08=05 -- .00
bT=09=29 - -
T3=07-29 -= -
T6=04-08 1.39 -- -
T6=-08-08 -— -- -
To-04-28 - - -
Th=uB-i7 -- -- -—
Te-12-02 - --
TI=0B={2 - -—- -
76-08-4a3 R - -
T6-0R-20 Jté 1.65 P
TH-04-30 .17 3,40 -
Te-ta-30 .45 - -
Te-0T-13 1,44 - -—
T6=12-02 -- - ua
77-08-12 - --
To=04=29 .31 -- -
To=04=29 .89 - -
ET=09=29 - -- --
T3-G7-2% -- - -
74-08-23 -- - -
Ty4-08-29 - -- -=
Thm0b=2Y -— -— -—
To=0u-29 - - -
ThmDu=29 b3 - --
To-04=2% - - -
Thehav2d - -- -~
Ta=12-02 - - v
Ta=06-29 - - -
Ta-0B-20 .25 2.61 -
To-07-13 .18 -- --

0ls- DIs= .
ALKA= DI8- SOLYED  SOLVED Dis=
- LINITY  CARBDN  SOLVED  CHLO- FLUO= sOLVED
A8 DIOXTDE SULFATE  RIDE RIDE aILIca
) CACO3 1coe) (304} (CL} F) (81023
L} {HE/L]  (MG/L)  (MG/LY  (MG/LY  (MG/L)  {MGsL)
- 68 5,7 130 .5 .3 21
-- 19 1.9 15 .9 .1 19
- &7 1.9 ot 1.2 .7 21
-- 178 5,5 40 1.2 1.3 14
- 500 - 150 1o 1.5 -
.. 582 -- 150 23 7.8 -
-- Sul 2.7 180 22 - -
- - - - 20 —-— Sy
-- 0 227 150 E 9.0 81
- - - - —— — 5§
- 572 177 140 20 9.4 -
— - - - 20 - -—
- a72 23 120 a.p 8.3 a8
- 54 .8 30 1.1 2 21
-- 57 -- 38 1.3 .7 19
- 189 73 52 6.5 2.2 29
- bl ey 1740 25 a,? 67
- baay 198 190 24 8.9 -
- - - - 24 - -
- 145 1¢ 39 1.5 .9 24
- ELES - Ba 11 6.9 .3}
- 359 2.2 as 49 - -1.3
- -_— - - iz - 17
- 39y ag 89 i0 8.4 1)
- 418 - 93 - 4.8 &5
-— -~ - 160 it o7
-- 180 117 28 8.7 58
- — - - - 58
-- - -- LT 3.9 - &1
- 378 T4 86 10 5.1 -
-= -- .- 90 9.7 == b2
- 9% 1.9 43 2.4 1.0 24
-- 4z i 54 1.5 .1 17
pis- DIs- pis- DIS- D15
SOLYVED SULVED 3daL- 3OLVED S0LYED
D1s= NITRITE AMMONIA YED= JRTHO, ORTHO
SOLVED PLUS NITRO- PHO5= PHO3 = PHOS~
NITRATE MITRATE GEN PHORUS FHORUS PHATE
N0 3) Y [ ) Py tPyu)
(MG/LT  (MB/L)  (MB/LY  (MG/L)  (MG/L)  (MG/L)
- .07 - - 0% L0
- .01 - .01 .03
- -] - .01 .03
- W01 -— « 00 00
<,10 -- - -- - -
00 -- - - -—
- G0 - 02 - -
-— Ll -- L0 - -
- W06 - .03 29
- .15 .ot -- -
-~ 3.2 - Lot -
e Lot .- .5l -- -
- 36 .0t --
- SO0 og -
- - <.10 - _-
- .02 - L02 -2 -
- .03 -- L0 RIS
-- .51 -- .00 -- --

Drd=-
S0LVED
S0LIDS

(SUM OF
CONSTI=
TUENTS)
(MG/L)

eid

79
183
251

&352

1060

227
651
837

o2

813

135
135



TaBLE 19.--CHEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HoT SPrines AREA--CONTINUED

0Is- Dis~= 0T8-

SULVED CIg- SOLVED 0I5~ SULVED Dls= DIS~
5TA- DaTE AlLUM= SOLVED BERYL- SCLVED CAD- SOLVED 80LVED
TION aF TNUM ARSENIC LIUM dORON MIUM LITHIUM COBALT

LETTER SAMPLE TALY (RS} (BE) (83 (Cpy 1) (col

[UE/L)  (UGB/L)  (UG/LY  (UB/L)  (UG/L)  (WB/L)  (UG/L)

A T6-08-20 -- - - 6 - 20 -
B Te-0u=20 -- - 10 - o -
£ 7b=08-20 - - - 3 10 —
D T&=08=-20 - - - 20 49 --
E  S9=01=12 - -— — - - Pt -—
£ b4=08-0% - - - -— - - -—
E  67-09-29 - - - 460 - 700 -
E  76=04=08 - 36 10 419 [ Tie -
E  Te=04=08 - - -- - -- -- -—
F  74=p8=03 . -- - 18O - 300 -
6 76-08-20 - -- -- & - 19 -
H  T6=0a=3p -- -- - 20 - 10 --
1 76=06=3p -~ - - 50 - a0 _—
3 Te=07-13 - 20 0 480 0 830 -
K Te=04-29 - -- - 80 - 50 -
L 7o=04=29 - -- - 240 - 370 -
M pT=09=29 - - -- 250 - 330 -
M J4=08=23 1 - - 240 <10 320 <50
¥ J4-08-29 - - -- 200 - 380 --
N Te=-04=29 - e5 o 440 ] 3a0 -
P Je-08-20 - -- - a0 - 50 -
6 76=07=13 “ - - 20 - 5 e
0Is- DIs= DI5= Dis=-
DIS= SOLVED 0Ig= SOLVED DIS~ SOLVED SOLYED
STA- DATE SOLVED MAN= SULVED  MOLYB-  SOLYED  SELE= STARON~
TION 0F LEAD GANESE MERCURY DENUM  NICKEL NIUM TIum
LETTER SAMPLE (P8} (€L (HG} (MO} {NI) (8E) (8R)
(ue/L) {UG/L) (UGsL) (ug/L) (UG-L) uG/L) (UG/L)
A Te=0B-20 - 1600 -— -- 280
B 76-08-2¢ -- 10 -- -- 120
c Ta=08-20 - 120 - - 200
D TA~08-20 -- 180 - - 900
£ 59-0i-12 == - - -- - -— -
E 44-08=05 .- - -- -- .
E B7~09~29 - - - - - - -
€ Tb=DU~08 2 20 .0 15 ie [ 1500
E To=0u-048 - -- -- -- == - 1600
F J4=08=03% - - - - - - 1000
[ T6=08-20 - 70 - - - .- 170
H Th=04=30 .- -- -- -— - - 160
I Tb-0b=30 - - —a -— - - 1100
J T4=-07-13 2 30 -2 15 o o 2200
K Te=04=29 - - - - -~ -- 430
L T6=04=29 - -- -- - 1309
H  &7=09=2% - - - - - -
M T4-08=-23 <igo <20 <1 - <20 -
M TH«0B=29 - - -- - -- -- -—
N TE=0u=29 2 20 .0 23 2 ¢ 1004
P 76=08=-20 —- 70 -— - -- 290
0 Te=07=11 - - - - wa 240

oI
S0L
COP

(€
(UG

Dls-
SOL¥ED
VANA=

DIUM

¥l
G/L)

3=
VED
PER
v

IE)

<190

0l1s=
TOTAL SOLYED
IRON TRON
{FE) {FE)
(UG/L) (Us/L)
- 1800
- 190
-— 310
- 30
- 200
- 800
- 120
- ato
b 380
- 70
- &0
e 830
.- 10
- 150
- <20
- 120
-= 40
.- 510
oIS~
DI5= D1s- SOLVED
SOLVED SOLYED RUBI-
ZINC CESIuM DIUM
{IN) (cs) {RB)
(UGrLY [P (UesL)
o - -
20 . -
&0 <ico )
0 - -




S1a-
TIOH

TasLE 19.--CHEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HoT SPRiNGS AREA--CONTINUED

DATE
oF

LETTER SAMPLE

Lmmmm

zzzEo

Thaly=28
To=08=17
To=12=02
To=08-03
Th=07-13

Th=12-02
Te=0o6=29
Ta=04=-29
Ta=06-29
Te=-12-02

TATAL

RESI~
DUE

(MG/L)

toog

TOTAL

FILT=

RABLE
RESIDUE

{MG/L)

1300
1000

340
1200

i200
740
720
&60
680

TATAL
NON=
FILr=
RABLE
RESTOUE

(MG/L)

DI~
SQOLVED
LRO5S
ALPHA

AS
U=NAT.
{UG/L)

330
310
B8I0

2&
2bi

560
290
410
240
380

LETTER SAMFLE

Te-~dd=28
To-QB=t7
To=12=02
To-08=03
Te-07-11

To=12-02
Torab-24
To=u=-29
Thahb=29
Te~12-02

SUs-
PENDER
GRO5S
ALPHA

as
U=rAT.
[AL:P40)

<.4

<. b

DTS-
SOLVED
URANTUM
(y)
we/L)

1
<40
7.2

=50

-89

.80

k|

D15~
SOLVED
GRL3S

BETA

AS
€3=-137
(PC/L)

220
2710
z21¢
19
81

130
81
110
69
a0

Dig=
SOLVED
URANIUM
(DERECT
FLUDRO~-
METRIC)
{PC/L]

<, 4

.8
.9
K
.8

SU8-
PENDED
GROSS

RETA

AS
C5=-137
{(PC/L)

<.t

DIgm™
SOLYED
LROSS

BETA

AS SR9Q

/190

(PC/LY

170
230

5U5=
PENDED
GROSS
BETA
AS SR9Q
Y90
CPC/LY

<. 4

<. 4

DI3-
SOLVEDR
Rb-224
(RADON
METHOD)
(PC/LY

“(pesLy
10000
17000

37000
3060

11000
24000.



TasLe 20, --CHEMICAL ANALYSES OF WATER FROM THE BROADWATER

AHDADWATER

NOpl=
CAK-
dONATE
Hakuy=
wnESS
(MG/LS
ld

2
db

STATIUN  NUMBER  STATION LETTER ANO SARE
463435112078000 A GRIFFLTA LLLD SPRING T10MO443204D
463456112084508 8 BMALLWNOD=PETERSUN CULD SP T1UNRO4W3IZBCOD
463538112065500 C TENMILE Cr UPSTREAM FAUM NEw @R,
5635441120463300 D BRUADWATER HOT SPHINGS AT ULTLET
D BRUAURATER HOT SPRINGS AT OUTLET
D  BROAUWATEK HUT SPRINGS AT DUILET
463544112063800 E  HRUADKATER HOT SPRINGS AT BREAK
4635441 12064200 F BROAUWATER AOT SPRINGS AT MANHOLE
F HROAUWATER HOT SPRINGS AT MANHOLE
F BRDAUWATER HOT SPRINGS AT MaNHULE
F  HROADWATEK HOT SPRINGS AT MANHULE
F BRUAUWATER HOT 3PWINGS AT MANHOLE
F BRDADWATER MOT SPRINGS AT MANHOLE
F BROADWATER HMUT SPRINGS AT MANAULE
4603544112064201 G BROADRATER NORTHWEST COLD P1T
453544112064202 H  BROADWATER HAT PIT 2
463544112064203 I BROUADWATEH well 3
1 BRUAURATER wELL 3
463545112061500 J  GLDEGE WELL
3 GLDEGE #ELL
H463547112063700 K TENRILE TR DUWNSTREAM FROM DUTSUN
463557112060700 L STATE KURSERY wELL t
463500112062000 M GANNUON WELL 1
46361031 12054600 N BTATE NURSERY WELL 4
“N STATE NURSERY WELL o
463747112081200 {4 NUVAK SPRING
3 KNOVAK SPRING
46422111211070¢ B BLKG SPRING
P BERG SPRING
4add23112110300 4 ANDERSOw SPRING [SITZER HuLCH)
a ANDERSUN SPRING (SITZER GULLH)
SPE=
CIFIC
CONh=
STh= GATE DUCT= HYDRO=  HAKD=
TION UF ANCE PH TEWPER- BGEN NESS
LETTER SAMPLE (MICHO= AJUNKE  SULFIDE (ChA,#5}
Mr08) (UNITS) (DEG C) (M5/L) (MG/L)
A To=34=07 446 7.4 G5 -- 2U0
B TomBu=07 1] 7.2 7.0 - 241}
C To=11-16 323 8.1 6.0 - 130
] Ter0l=10 408 8.3 he. 2 - 52
u T6=-01-33 906 B.3 bb .2 - -
b Te=0U-27 Y40 - 99.0 e 31
E Ta-11-24 929 8.2 SN - 31
F bi=0I=17 -— - 59.0 - aj
F 61=09=21 - By 65,0 —-- 2a
F T3=49-21 - 7.0 630 - 33
F 74=08=21 -- -- A5G - 33
F Ty=0B=gy 798 4.5 ec.0 <.5 3t
F T6=01-30 "72 B.2 eb.d -- 29
F Té=01~30 872 8.2 bb U -- -
G To=u9-04 1065 A.0 2l.0 -- Se
H Tom09=08 463 7.8 57.0 - 27
I Tam1U=0h 860 7.4 7.8 -- 24
1 77-06=07 Uiy -- 65,5 - 36
J Tou01-29 128 7.4 19.4 -~ 250
J Th=y1=29 728 7.4 19.4 - --
K To=11=16 333 ) d.0 - 140
L Ti=0b=30 465 6.7 11,0 - 154
h To=~10-068 195 1.7 .7 -- P80
" TT=0bv3y 373 &.R gy - 1511
£ 17=06-30 373 () tu.y - --
u T7=06=30 33 7.4 il.0 - 160
J 77~06=30 EXT 1.4 11.0 e -
¥ 77=0b=29 uig 7.4 10.6 - 260
P Fl-ve-29 uif ] tu.g - -=
d 77-085-30 elb 7.3 9.0 -- 340
& 77-i5=30 als 7.3 9.0 -- .-

LATE

SAMELE

Te=0i=-07
To=0u={7
Te-11=1b
Te=-01=450Q
Te=-01=-38

To=0a=27
Té=11=24
bd=-9=17
67=u8=-21
73=09=21

FA=08-21
T4-08~-24
Te6=01-30
Te=ul~30
76-09-08

To=09~08
76m10=06
T7=06=07
T&=01=29
Te=01=29

T6=-11-i6
17-06=30
To=1U=08
Fr-06-30

T7-06=30
17=-06=30
7i=ue=30
T7-00=-29
TT=086-29

T7=04=350
TI=06"30

LIsS-

SULVED

CAL-
Cium

(ca
(s

ia
-4
37
11
12

12
il
1e

3
12

ié
1t
10
il
20

9

4
i3

74
73

59
L
47
42

)
L}

-G

L
ol

DIS=
SULVED
WAL=
HE =~
SIuUM
(M)
(MGAL)

12
1u

(HELENA) HoT SPRINGS AREA

INSTAN=
SaM- SaMP- FANEUUS FLDW
. PLED “LING uIs= RATE
3y DEPTH CHARGE (GPM)
{FT1} (CF3)
USGS - - 1.8
U363 - - les
UsGSs - 7.1 -
usGs -- -- 207
USGS - - 207
UsGS - -- 207
UuseSs - -- 126
MSBH -- - 75
MBMG - - --
S - - 30
RFS - - 15
M - - »13
USGS -~ - --
UsGS - - --
Jses 12 - -
USGS 12 -- -
USGES - -- 60
USES - -~ 36
USGS 275 -— 13
UsGs 275 - 13
U3GS - 7.5 -—
usGs -- - -
LT - -- 1.0
usGs - - -
UsS6S -- - -—
UsGS -- - -—-
USGS -— - -
USGS - - -
USGS - -- -
UusGs - -- -—-
Us6S - - -
pIs-
50DTuM SOLVED
DIS- A= SUDTUM
SULVED J0KP= FLUS
SUDIUM  PEHCENT Ti08 PUTAS-
(Nal SOULIUM RATTUL SILM
(MG/L) (MG/L)
9.4 7 .4 --
13 10 ol --
11 15 .4 --
170 90 i3 -
170 90 13 -
170 91 13 -
- - - 184
17 91 15 -
150 49 L1 -
150 91 14 --
16l 99 Le -
t7o 91 14 -
192 B 11 -
180 92 15 --
170 92 15 --
LHu 90 13 --
38 24 1.0 -
13 22 .7 -
S50 41 1.8 -
24 2b LA --
a2 2ee. .4 -
8.2 G .3 -
7.4 & .2 -
18 10 . id -




DIs-
SULVED
0=
5Ta=-  DATE TAS~
T1gn UF SIum
LETTEH 3aMPLE (K)
CMG/AL)
A Te-04-07 it
B Fe-0u=-u7 3.7
C Te=11-16 2.9
o] Te=01=30 6.l
0 Te=01=35p -
o To=04=271 9.7
E Te=-11=24 5.8
F bd=09-17 --
F b7=39-21 3.7
F 73-00=21 4.7
t Ta=B=21 5.0
F T4=08-24 5.8
F Fo=01-39 B.3
F Fe=01-30 -
G Ta-09=vh 3.1
r Ta=49=04 b.3
I Th=1y-0o 5.9
¥ Tl=t=u7 b.d
) To=01=-29 3.4
J Te=-D1-29 -
K To-11=16 3.2
L Ti-06=30 4.1
M Ta=1u-ud 2.7
1§ 77=06=3%0 il
i Ti=0B=3n0 -
5] Ti=Ub=%0 2.0
il Ti=idbp=3{ -—
P FT-0a=29 1.4
» iT-06-29 --
u TT=-06-30 2.7
T1-06-34 el
STA-
TiLm

T Mmoo [l L 4

ol 1S gl Tt

e

E

viCak=-
BUNATE
(HCU3)
{MG/L)

216
270
130
178

132
188
190
1940

300
210
152

2té

128
193

ey

136
1490

162
a4y

17y

200

300

DATE
(F

LTl SAmPLE

To-04=0}
fo=Jyu=-07
fo=li=le
To=01-310
fo=01=-30

To=04q=27
Te=11-24
s4=09-17
nT=Uf=21
f3=4R=-21

fu-yHwgl
Fd-JH=-24
To=Jl=-30
fo=il-3%y
To=yd-ud

To=-u9=id
in=1U=ysa
fi=to=U7
To=ui-29
la=di-¢%

Jo=ll-16
Ti=-vo=30
Ta=ti={d
Fi-Uo-3u

Tirln=34
FT-Ub=30U
17=0o=- 144
PT=0h=cq
17=ib=27

IT-vo=-tu
F7=Do=5

TagLE 20.--CHEMICAL ANALYSES

CAR=
BUNATE
(cni)
(Mi/L)

e =]

ulg=
SULVEL
NITRATE
(vl
(MG/L)

OF WATER

ALKA=-
LINLTY
a3
CACD3
(ML)

226
221
1u7
1uéb
158

157
154
ise
162

244
172
125
158
174

154
153
237
. 233

12
1 ¥-11)

133
1153

134

v18-
S0LVED
MITHATE
G SED]
(MG /L)

CARBLN
YTux ot
[ARIFES]
(MG /L)

TOTAL
A4ITHETE
PLUS
wITRATE
{8)
(G/L)

DIS=
50LveED
SULFATE

(3u4)
(MG/L)

5y
ai
39
170

170
150
184
180

1490
170
180

229

180
140
d4

4&
72

38
57

DIsS-
JULVED
MLITRITE
PLIS
NITRAIE
(N}
(M/L)

.57
=01
.25

15=-
SOLVED
CHLU-
RIDE
(cL)
GG /L)

-

uls=
SOLVED
ARG LA
NITRU=-
HEN
(N)
(MGAL)

DIS-
SULVED
FlLud-
RIDE
LF)
(MG/L)

.2

]

.3
11

1.3

01s-
Sul-
VEG-
FHO5=
PHUORLS
(#)
MG/

.0
L2

.03

L1

uls=
SULVEDR
SILIca
(§Iu2)
(MG/ALY

14
22
20
¥
a2

23
34
22
22

21

25

27
8.8
8.0

13
i3

Lik-
SULVED
ORTHU.
PHIS~
PHURUS

(P}
(MG/L)

10

0I3=-
SALVEY
SpLios
£Sum QF
CONSTI-
TuenTS)
(MG/LY

3un
E3H
18%
S82

580

604

673
597
981

701

619
598

uls~
SOLVYED
O iRd
FHOS=
PHATE
(P
(ML)

FROM THE BroADWATER (HELENA) HoT SPRINGS AREA--UONTINUED

DIg=-
S0LVED
SOLIDS
(TONS

BER
AC-FT)

A1
H2
.28
.79

.74

41

.29

T3
.3

.32

.32

.97

Uiy
SuLv
sOLl
(TON

FER
(DAY

D
D3
1

)



TasLE 20, --CHEMICAL ANALYSES OF WATER FROM THE BroapwATER (HeLENA) HoT SPRINGS AREA--CONTINUED
DIs=- Dis=- D18~
DIsS= SOLVED DIS=- SULVED DIS= DIS- DIz~ B1s~ DIg~ SOLVED
S5Th= DATE SULVED BERYL= SOLVED CAD= SULVED SOLVED S0LVED SOLVED SOLVED MAN=
TION uF ARSENIC LIus BORDON MIum LITHIUM COBALT COFPER 1RGN LEAD GANESE
LETTER SAMPLE (AS) (BE) {B) cp) {LI) €CO) {cu) (FE} {FG) (MN)
(UG/LY  (UB/L)  (UG/L)  (UB/L)  (UG/L)  (UG/LY  (UGB/L)  (UB/L)  (UG/L)  (UG/L)
A To=048«07 & [1] 20 0 10 - 0 G 1 10
R Te=0u4=07 b ) Iq 1} 30 - 1 io 2 [}
C Tb=11=16 - - 20 - 20 - - 210 - 10
n Te=01=30 22 0 Te0 1] 570 -—— 9 b 3 ig¢
b Te=0i=30 -- - -- - - - -- -- -- .-
N Te=04=27 - -- 750 - 530 - -~ 30 - --
¥ 6U=0G=i7 - - - - -—- - - ] - -
FooaT=09-21 -- -—- 860 - 550 - -- - - -
F o 74-08=21 .- -- 820 -- 550 - - - - -
F Td=0B~24 - - 800 <19 4890 <50 <10 70 <1490 50
F Te-01-30 20 10 800 1 570 - & 130 L] a0
F Te=01=-30 - - - - - - - - - -
e} To=09~08 - -— 780 -— &00 - - 120 - 10
L T6=-09~08 - - 780 - 590 - - 10 - 40
T Te=10=08& - - 810 - 600 - - 110 - 29
1 77-06~07 - - - wa 600 - .- .- - --
3 76-01-29 15 ] 70 [ 80 -- 5 20 3 30
1 7e=01=29 - - - - - - - - - -
K Je=livib -- - a0 .- 50 - - 190 - 30
L 71-06-30 - - 160 -- 140 - -- 40 - B
Yo 76-10+08 -- -- 50 -- 4o -- - 170 -- 50
D15 oIs- DIs- DIs- p15-
NIsS= J0LVED Dig- SJLVED SULYED SOLVED DI18= DIS= SOLVED
3Th= DATE SOLVED HMOoLYH=- SOLVED SELE- STRON~ YANA- SOLVED SOLVED Rudl-
T Ty OF MERCURY CENUM NICKEL NIuM TIuM DIum ZIinC CESIUM DIUM
L:TTFs SAMPLE (HE) (HO) (N (3€3 (3R} V) (ZN] (cs} (RE)
(UG/L)  (UG/LY (UL (UBALD  (UGAL)  (UBALY  (UGB/L]  (UB/ALY  (UG/L)
8 Th=0U=g7 0 0 & 1 150 1.6 10 - -
H Tou04-07 .0 4 7 [ 1990 2.6 0 - -
€ Fe=ti-1b -- - - .- 260 .- -- -- --
p Te=01-30 .0 26 2 0 290 .2 190 -- --
N Te=01-30 -- - -- -- 270 -- -- -— --
N Te-04-27 -= - - .- 330 - - -~ -
F o s4-09-17 - - - - - - -- - -
F B7-09=21 - - - -- -- - - -— .-
F Td-08=21 - - - - - - - - -
F Ja-pR=2y - - <20 - -- -- 20 100 50
F Tu=01-30 .2 23 ] 0 290 . 10 -- --
F o 7ae01-30 -- -~ - - 260 - -— - -
o 7e-09=08 - - -- -- 550 - -- -- --
H Tb=09=0B -- -- -- -- 140 -- -- -- -
T Te-t0-0s -- -- - - 310 - -- - --
T TT=06~07 - .- - - - -- - - -
Jd Ta=-01=-% -0 a3 2 2 Sel 4.1 3e - -
T Th=01l=z9 - - - - 55¢ - - - -
< Jo-ll-lk -- - .- -- 260 - - .- --
L 77-06=30 -- -- - - 370 -- IS - --
v Te=10-0B -- - -- - 780 - .- -- --
LIS DIs- 018-
TOTAL SOLVED SULYED SOLVED
FILT= GROSS GRUSS GROSS
QT A= paTE RABLE ALPHA HETA BETA
LIRS uf RESIUUE AB As A3 SR9Y
LETIFR SAMPLE U=-NaT. CS=137 YU
[P (Us/L) (FC/LY (PC/sLY
n Toawyd=27 650 7.7 8.3 6.7




STATION HUMBER

TaBLE 21,--CHEMICAL ANALYSES

STATIUN LETVER AND HNamE

db68245112210600 A
464329112204100 L]
do43d6e112210700 [
464469112213100 o
4byd5e112221700 E
Uby314112223300 E
F
£
464515112205300 4
454715112245600 H
He4T21112264600 1
4a4r361 12223900 J
46u4T44112262800 v
464810112229700 L
464418112202500 M
464B1E112220700 N
A64B41112201400 0
472056112170600 3
p
SPE=
CIFLC
‘ Cih=
STam DATE SucCT-
TLlm aF ANCE
LETTER SAMPLE (MICRO~
MHOS)
a Te=07=01 356
-3 T6~07=01 229
C Te=07=02 318
o 76=07-02 515
£ Te=07=-02 363
F o 75-08-29 950
F o 75-08-29 ioon
F T5«03=29 980
s Te=07=u2 287
= Té=10=22 221
1 Tém10=22 197
J Ta=10=22 256
K To=10-22 299
L Fo=10=22 269
"o Ih=10-22 252
Ho Te=10=22 322
U Te-lu-22 182
4 TTego=29 uzbh
P T7=06=29 42e
5T DAFE CAR=
TL F BUNATE
LETTEx SAMPLE [guk}]
(MG/ALY
A Te=07=01 0
H Te-yi-n1 4
L To=a7-02 0
V] T=07=02 M
£ Ta-i1-u2 2
F 75-08-29 o
F 75=08=-29 -
F FS=0B=29 --
G Fe=p7-02 o
h Ta=j0-22 --
I Ta=10-22 -
J o Th=1d-gz 0
[ To=19-22 0
L To=in=22 9
b Te=1d=22 ~-
“ Te=10=22 -
o To=1i=22 U
4 Fi=lGh=29 -—
P Ti=06=29 -

DAGD GULCH SPRING fiINQ6Wl6AAB
BALD BUTTE SFRINGS 11NO&W1O0BBC
DOG CREEX SPRING 1 1in06AQ4DDC
SPRING FRIDAY GULUH 1LlNObWGaHDD

Ny NAME SPRING 12nNQ6w320Aa8

MANYSYILLE CEEP WELL
MARYSYILLE DEEP wELL
MARTSYILLE UDEEP wELL

EMPIRE MINE DRAIN 12M0&w3IZ2AAD

LOST HORSE CHEEK NEar MOUTH 8TA S

S FN LITTLE FRICKLY PEAR CR MR MOUTH STA 2A
LITTLE PRICKLY PEAR CR 8L LOST HORSE 37TA 10
M FX L PRICKLY PEAR AT MCWUUITHY GULCH STa 1

L PRICKLY PEAR Crt UP5TR MARSH CR STA 114
PIEGAN CREEK NEAR #OJTH STA 13

MARSH CREEx AT HOUTH ST4 12

LITTLE PRICKLY PEAR CR AT EAST GRADY S7A 14

TRINITY HILL COLD SPRING
TRINITY HILL COLu SPRING

HARD=
PH TEMPER= NESS
ATURE (CA,MG)

{UKITS) (BEG C) (MbsL)
7.3 7.0 1740
7.3 6.0 120
7.6 3.8 160
7.8 8.0 200
) 9.0 190
7.9 96.5 21
7.4 42.0 t8
7.8 3%9.0 2e
da1 7.z 150
8.0 ba.0 11¢
8.1 8.7 99
8.1 4.2 130
B.2 S8 160
B.2 b.2 140
B.1 5.3 239
8.2 4.5 170
8.1 5.5 150
7.3 4.0 240
7.3 8.0 -

ALKA- 015-
LInITY CARBON SOLYED
AS DIOXIDE  SULFATE
CacOo3 {cu2) (504}
MG/ (MG/LY (Mb/L)
134 i5 24
i12 g.7 7.0
1594 &.7 I
144 7.0 24
177 7.7 21
200 S.2 180
198 3.7 150
1959 bal 160
139 2.1 16
99 1.7 14
91 1.3 b,2
11y l.6 9.7
142 1.7 7.9
125 1.3 .
181 2.5 26
157 1.9 9.2
ide 2.3 12
213 21 2&

NON=

CAR=
BONATE
HARD=
NESS
(MG/L)

35
10
10

Dls-
SDLVED
CHLO=-
HIbE
(L)
(MG/LY

Dis-
SULVED
CAL=
ciuM
(cal
(MG/L)

55
4z

Ta=-07=01
To=07=01
Ta=07=p2
Te=07=02
To=0T=02

T5=06-29
75~08-29
15=-08=-29
Te-07-02
Towlu=22

Te=10-22
Te-10=-22
To=10=-22
Te=10=22
Te=10=22

Te=10=22
Te=1b=22
T7-06=29
77-06=29

Dig-
SULYED

MAG - DI8-
NE= SULVEY
SIUM SO0Ium
{(MG) ()
(MG/L) (MGALY

DLS-

S0LVEL
DI5- 30LIos
SULYED  (SUM uF
SILICA ComMslI-
(3I02)  TUENTS)
(sa/L) (MG /LY

22 196
L3 144
1u 188
13 2u8
io 223
o9 sue
72 525
&3 655
16 174
7.5 134
6.2 135
7.6 tai
a.? ol
Db L]
10 -

OF WATER FROM THE MARYSVILLE TEST WELL AREA

INSTAN=
Sam- SAMP= TANEQUS
PLED LING bls= FLOwW
Ay DEPTH CHARGE RATE
{FT] (CF3) (GPM)
USES - e <2.0
JBGS - - 18
UsSG3s - - 8.0
USGS - - 1.0
USGS - - 20
usGs 5750 -- -
UsGs 52%5 - -—
uses as04 - -
U3y ol - --
usEs -- - .-
Uses -- - --
UsGs .- 13 -=
U5GS -- 3.0 --
Usus - 13 -
Usss -- - -=
USGS - - --
USGS - 17 -
USGS - - --
UsGSs -- -- --
Dls=-
SUOIUM SOLVED
Aly= P~
SURP=- Tas5= BICAR=
PERCENT TION S1uUM BUNATE
SOuIum RATIO (K} {HCO3)
(MG /LY (MG /L)
2 .1 2.6 163
3 .1 2.3 136
4 .1 2.6 188
2 -1 2.9 175
3 Y 2.3 21t
93 51 10 260
2% 21 11 242
92 19 12 238
3 1 1.3 1e9
3 .1 1.9 116
E . .5 111
2 o1 -1 143
1 Wl .5 173
2 1 .B 152
3 oA 2.l 221
3 -1 i.4 192
3 .1 9 178
] .2 4.3 260
13- bls=-
St LVEL SULVEY Gi5=- DIs-
Svl1us SULIDS SULYED SULYEU
{1 W5 {1UnS NITRATE NITRATE
ViR Pek (n) {ND3)
AL=FT) PER D] (MG /L) (MG /L)
ey -- - --
.20 -- -- --
.26 -- -- --
.¢B -- - --
L 50 -- -- --
- - 23 1.9
.45 e .- -
.39 - - -
L2h - -- -
.18 4. 9p - -
.21 1.6u - -
.19 5.00 - -
.22 7.56 - -
.56 - - -



TapLE 2

STh-
Tion

DATE
OF

LETTER SAMPLE

r=we~ JI&TmmA Mmoo &Es

=

=

76=07-01
To=07=01
Te=07=02
76=07=02
T6=07=02

Fo-08-29
FTo=08=-29
75-08-29%
T6-07-02
Tomig=22

Fo=lu=22
To=10=-22
Ta=106-22
Ta=10-22
T6=-10-22

Th=1U0=22
To=10=22

OIS~
SOLVED
BURON

{8
(Us/L)

3TA= DATE
[IUN aF
LETTEK SAMFLE

Fe=07-01
F6=-07-01
To=-07~02
To=07=02
Te=07=02

mCcOE e

7S~18=29
75-08-29
75=08=29
76=07-02
To=10-22

FToTTmmTm

Te=-10-22
Toet0-22
Ta=10=22
Th=10=22
7e=10=22

TR LE

Th=10-22
76-10-22
17-06-29
77406=29

TV =z

DIg- DIS-

SOLVED SOLVED
LITHIUM CUPPER

LIl (cul

(uGsL) (uG/sL)

10 -
5 -
5 -
10 -
5 -
2000 i0
2700¢ --
5500 -
5 -
1o -
] -
Q -

oIS~
SOLVED
NITRETE
PLUS
MWITRATE
(N)
(MG/LD

.15
.13
A5
]
.03

.29
.08
W34

U3
.15
.13

.06

TOTAL

THON

(FE2
{UG/L)

20

DIS=
soL=
VED=
PHUS=
PHORUS
(Pl
(MG/L)

.00
.00
.00
00
.00

BIS-
SOLVED
IRON
(FE)
(Us/L}

20
)
30
Q

te0

20
250
o
13¢

70
100
8o
130
ae0

17u
150

nIg-
SULVED
WA=
GANESE
(e )

{(UG/LY

DIS-
SULVED
MERCURY

(HG)
(UG/1)

1.~—CHEMICAL ANALYSES OF WATER FROM THE MARYSVILLE TEST WELL AREA-—CONT INUED

Dis-
SO0LYVED
STRON=

TIUM

(5R)
(UG/L)

90
90
130
150
160

7o
220
230
100

100
100
1oc

1i¢




TaBLE 22.--CHEMICAL ANALYSES OF

DATE
0OF
STATIUN  NUMBER STATION LETTER AND NAME SAMPLE
463221110534500 A WHITE SULPHER SARINGS O09NNTELAERG 6i-n9-01
A #»HITE SULPhUR oPHINGS 094078 L1B8ER Ta~-08=24
A WH1TE QULPHUK SPRTWES UInATRLALRY Fa=05-11
nis=
NOM= vIg= SNLYLED
CAR~- SULvEUY Mat- DTS-
STA= DATE HYURU= HaRj- SINATE CaL=- NE= SULYED
TTun nse TEMEEP= Gien HESS HARD= CTuM STUM SONTHM  PERCENT
LETTER SAMPLE ATURE SULFTDF  (CA,MR) KF3S (cal CAG) (¥a) SOUTUA
L{DEG ) (/L0 (MO/L) ME/L) (MG/L) /00 (rG/L)
A 61-09=yul -- - £u0 il a2 33 - -
A Td=fdrz2n bp. 0 .7 160 0 G 12 “4R0 85
A Thabo~]1 4n,5 - - -— - -- - -
D1g=- vls-

Hy = ALK Aw Dl5- SNLVED SOLVED Di&-
5T h= LATE ChAr= GPOX - LiMITY LRRBUN Sdlyfy CHLU=- Fridd= SNDLVER
Tluw nF BUMaTe Tuf a5 PIOXTLE  SULFATE "IUE RTUF STLICA

LETTEAR SaMPLE {C03) (uH) CANU3 (T3 £3N4) W) {F) LSIN2)
(MG/LY (MasLY (5700 (s /L) AR /L} (GAL) (MG /L) (M /LY
A gl=ny=-01 7 a 63% - 320 tin |- -
A Td=0p-24 <1 -- wll ien 3tu 150 Tas 51
& Th=fo=11 - - 591 - 324 150 o.9 44
DIS= PG
SOLVED ol3= SJLVED DI5- VI3 DIs= D15~
3Ta=  DATE ALUM= 30LYED CAD= SULVED  SULVED  SULVED  SOLVED
Tiun OF InUM BURDMN MIuM L1TATuM CUBALT CUPPER IR0
LETTER SAMPLE (AL) (g} fCD) (L1 (cul cu) (FE)
(ue/L} (UGsLY (UG sL) (UG rsL) (UG/ALY (UG/L) Ui /L)
R b1-0%=01 - -- -- -= - - 190
4 Ta-089=24 & 9100 <10 13040 <50 <10 110
UIs-
Dl5= DIS- SOLVED
3Ta= DATE SULVED SOLVED AUBT-
Tiuad OF 218G CESTUM DItM
LETTER SaMPLE (Z1) {Cs) (RE)
(e {(Us/sL) (UE/L)
) al-09-01 - - --
A F4=08=24 20 90

WATER FROM

joc

THE WHITE SuLPHUR (BREWERS) SPRINGS AREA

SPEw
CIFLC
CuM=
ShmM= NUCT-
PLED FLOw ANCE PH
By RATE (MICH{=-
(GPM) MRHOS ) (LMITS)
MSBH 500 . -—
m >400 2220 )
UsGs >1R0 23R0 .
DES- OI5-
San 1 SOLYED SULVED
Ad=- S00TUM PO-
SORP- PLUS TAS~ BICAKR=
TTIN POTAG= SIuM BONATE
RAT1D SIUM (K) (HCOT)
(/L) (MG/L) (MG/L)
—- 454 - 730
17 == Zi 830
- - - Tz21
D1s= DIg-
BULVED SOLVED
SuLIn3 nis= o15- AMMOPT A
{5y oF SOLVED SOLVED NITRO-
CONRETI-  NITRATE  NTTRATE GEW
TUENTR) ) (ND1) (K]
(MG/L) (MG/L) (ME/L) (ML/LY
-- 45 L -
1530 -- -- 2.1
0I&=
uis- SULVED LIs=~
SULVED MAN- SOLVED
LEAD GANESE NICKEL
(PBY (MN} (NI)
(UGsL) {uG/L) (UusL}
<100 154 <2{



STATION

450535110462500

5ThA= DATE
Tiln arF
LETFER SAMPLE

A T2-07-26
A T5=-07=02
A T6=05=27

5Ta- DATE
TION aF
LETTER SAMPLE

& T2-07+26
) 75=-07=02
A T6-05=27

NUMBER

(1

TaplLe 73.--CHEMICAL ANALYSES OF WATER FRoM THE La Duke (Coawin) HOT SPRINGS ARZA

SPE=
CIFIC
CON=
DATE SAM=- FLOW oucT-
oF PLED RATE ANCE PH
STAFION LETTER AxD HAME SAMPLE BY {GPM] (MICRO=-
MHOS%) (UNITS)
A LA DUKE CCORWIN) HOT SPRINGS 08SC8E3ZCD 72-07-26 MBMG 500 2400 7.6
A LA DUKE (CORWIN) HOT SPRINGS 0AS0BE3ZZCD 75=-071=0¢2 UBES 132 2460 &.5
] LA DUKE (CORWIN) HOT SPRINGS 08808E32CD To=05=27 USGS 220 2600 --
Dis~ 015~
NN = DIS= SOLVED SADIUM SOLVED
CAR- SOLVED MAG= 0I3= AD- PO=-
HYDRO= HAkD=- BANATE CAL=- NE= SALVED S0RP- TAS- BICAR=~ CAR-
TEMPER= GEN NESS HARC= CIUM SIuM SODIUM  PERCENT TLIUN SIuUM BONATE BONATE
ATURE SULFIDE (CA,MG) NES3 {Ca) (MG} (NA) SUDIUM RATIO (K1 (HCO3) (£03)
(DEG C) (MG/L) {HG L) (MG /LD (ME/L) (MG/L) (MG /L) (MB/L) (MG/LY {MG/L}
860 - 9940 907 270 &0 2390 L] 3.4 24 94 0
65,0 <1.0 1000 7940 320 58 230 31 3.1 23 300 <1
67.5 - 1100 850 330 61 240 32 3.2 25 281 -
0Is- BIS-
0I5=- DIg= SOLVED DIS- SOLVED
HY - ALka=- DIS= SOLVED SOLVED PIsS- SOLIDS SULVED DIS= DIs= NITRITE
DRO%= LIWITY CARBON SOLVED CHLO= FLuO= SOLYED  (Sum OF SGLIDS SULVED SOLYED PLUS
IDE AS DIOXIDE SULFATE RIDE RICE SILICA CONSTI- (Tans NITRATE NITRATE NITRATE
{0n) CACOZ (CD2) (504 {cL) (F) (SIB2) TUENTS) PER (N} (NO3) (N)
(MG/LY {MG/L) {MG/L) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) AC=FT) (MG/L) (MG /L) (MG/L)
0 71 3.8 1300 42 3.8 52 2070 - 00 .00 -
-- 246 is2 1200 45 3.6 4g 2080 - - - -
- 230 - 14¢0 a2 3.5 45 2290 3.4l - - .03
oS- DIS~
SOLYED 50L-
- AMMONTA VED=
5TA- BATE NITHD= PHOS=
TI(N uF GEN PHORUS
LETFENR SAMPLE (M (]
{MG/L) (MG /L)
A 72-07-28 - -
A 75=07=02 W22 -
A 76=05-27 - .00
BIS~- DIS~ 3= DIs-
SOLVED Dis- pIs- DIS~ SOLVED  SULVED oIS~ SOLYVED
DATE Rl Umb= SOLYED SOLVED TOTAL SOLVED MAN= STRUN= SOLVED  HubI-
aF THUM BORON LITRIUM KON [HUN GANESE Tium CESTUM DIumM
LETlek SAMPLE (AL} i8] S P] (FE] (FEY (€L (SR} [C5) [§:4: 3]
{(UGAL) {uGrsL) (us/LD uG/L) (UG/E) (G /L) U/ (UG/LY (ug/L)
72=0T-2o - -- 280 260 -— 2u - - -
15=07=02 <1 469 240 - 160 24 -- <§00 70
Te=05-27 - 480 270 - 300 -- 3900 - -

&




STATIUN NUMBER

TaBLE 24.--CHEMICAL ANALYSES OF WATER FROM THE CH1co {EMIicrANT) HoT SPRINGS AREA

STATION LETTER AHWD

451509110393700 A
4515171103937400 B
451524110393700 C
451609110462800 D
i}
45185%11041580¢ 3
2
45195111045100¢ £
451955110410800 G
45201311¢g412109 H
452013310412700 1
I
I
I
1
452103110363000 J
J
452141110431700 K
452205110432900 L
L
45243111041510¢ ]
M
452449110384900 N
452510110382800 i)
ul

SPE-

CIFIC

CON=

§Ta~  DATE pucT-

TIUN oF ANCE
LETTER SAMPLE (MICRO=

MHOS
& 76=07=-08 297
6 T6=07-08 73
€ Te=07~23 556
& T6=10=~28 345
¥} T7=04=-09 227
E 7a=10=-28 227
E 77=04=-05S 169
F 77=04=45 166
G To=07=-09 200
H 76-10-28 518
I s4-11=24 -
1 74~08-25 i7¢9
I T&=05~27 507
1 76=07-09 490
1 F7=-04=05 438
J T6-10-28 191
J TT-06=05 210
s To=10-28 420
L Tb=10=28 260
L 77=04=0%5 302
M T4=-10-28 71
8 77-04=-05 1
H F7-04=05 213
0 T6=10=-28 24z
0 77-04-05 308

AAME

LC-3 CHICO FLOWING WELL 07S09E06DOA

EAST FORK EMIGRANT CR 07S09E0b DAA
CHICO WELL 11 EMIGRANT GULCH 07809E08ALD
SIXMILE CREEK

SIXMILE CREER

EMIGRANT CR AT OLD CHICO

EMIGRANT CR AT OLD CHICO

EMIGRANT CR NEAR MOUTH

CHICO COLD SPRING 06SOBELIZACH

CHICO HOT SPRINGS WE3ST VENT 06505E01CDC

CHICO
CHICD
CHICO
CHICO
CrICO

HOT
HOT
HOT
HOT
HOT

SPRINGS
SPRINGS
SPRINGS
SPRINGS
SPRINGS

06509E01CDC
06509E01LCDC
068¢9EC1CDC
06509E01L0DC
06509E01C0C

MILL CREEX UPSTREAM FROM DIVERSION S5TA 4
MILL CREEK UPSTREAM FROM DIVEHSION STA &
YELLOWSTONE FISH HATCHERY

YELLOWSTONE RIVER AT EMIGRANT
YELLOWSTONE RIVER AT EMIGRANT

EIGHTMILE CREEK NEAR CHICORY
EIGHTMILE CREEK NEAR CHICORY
MILL CREEK NEAR MOUTH

YELLOWSTONE RIVER NEAR PRAY
YELLOWSTONE RIVER NCAR PRAY

AIR HYDRO= HARD=

PH TEMPER» TEMPER- GEN NESS
ATURE ATURE SULFIDE (CAsMG)
{UNITS) (DES C) (DEG C) (MG/L) (MG/LJ
7.2 - 9.2 - 130
7.8 - 8.¢ - 21
- -— 10.0 - 270
6.1 - 4.0 - L)
.1 -- 8.3 - 11¢
7.5 - 3.5 - 67
7.8 - 7.5 - 14
7.6 - 10.5 - 75
5.1 - 9.5 - 78
7.3 .- 42.5 - 130
- - 48.5 - 117
7-4 - 42.6 -6 120
- - 45.0 - -
7.8 - 46,0 - -
7.3 - 43.5 - 130
8.1 1.9 17.5 - 81
8.2 - 4.0 - 99
7.6 - 9.0 - 120
B.9 3.0 7.0 - 72
8.7 17.0 11.0 - B85
T.8 - 5.8 - 24
7.4 - 11.5 - 23
8.5 - 7.8 -- 190
8.7 b.0 5.0 - 7l
B.t 12.5 9.0 - a4

&

UATE
OF
SAMPLE

T6=07=08
T6=07-08
Te=07=23
Ta-10=28
T7=04=05

To=10-28
T7-04=95
77-04~05
76-07-09
To=10-28

64-11-24
Tu-08=25
Te=05=27
To=07=09

CTT-04-05

T6=10=28
T7=-04=05
To=10-28
To=10-28
FTi-04-05

To=10-28
T7=-04=05
T7=-04=05
To=-10=28
Ti=04=05

NON=

CAR=
BONATE
HARD=
HESS
(MG/L)

DIg=
SULVED
Cab=
CIUM
(ca)
CMG/L)
67 k1
1o 6.4
98 17

¢ 20

—-
]

- O o
u
3

aw
TE
M

.5

SUDIUM
AD=
SURP=
TION
RATIO

INSTAN=
SAM= SAMP=  TANEQUS FL
PLED LING vis- RA
BY DEPTH CHARGE (LP
(FT} {CF3)
Uses 4ag - 4
U563 - 20
UGS 2400 - 20
USGS - 1y
USGSs - 8.8
usGs - 12
UGS - 8.9
Us6S - 2.2
U863 - -- 237
USGS - - 209.
MSHH - -
M -- - 132
Uses - --
UsG3 - - 112
USG5 -- - 130
1SGS - 40
JSHS - 36
UsGes - == 450
15638 - 1690
UsGs -~ 1090
USGS - 17
Us6s - 14
US6S - 8.6
USGS -- 18600
UGS -~ 1060
DIs=
SOLVED
MAG= pIS=
NE= SOLVED
3IUM S0DIUM PERCENT
(MB) (NA) SODIUM
(MG/L) (MG/1)
8.6 9.5 14
1.1 1.8 16
14 21 15
i1 3.8 8
14 4.4 &
4.7 3.0 9
5.6 3.3 9
5.4 i.e g
3.6 6.4 15
8.0 31 3y
2.0 - -
8.8 35 37
8.4 34 36
6.9 4.0 10
8.9 5.3 10
9.1 8.4 i3
5.8 19 35
7.2 26 38
1.8 2.6 17
2.0 2.4 16
8.7 5.1 1o
6.2 19 35
7.l 25 37



STa-
TION

LETTER SAMPLE

[l i - i alalial TO MMM DTl =

CoTEIT

TABLE 24, --CHEMICAL ANALYSES OF WATER FROM THE {sico (EMisranT)

HoT SPRiNGS AREA--CONTINUED

DIsS= DIs§- DIS=
SOLVED SOLYED pIS~ 0I5=- 30LVED
30BIUM Pi= ALKA= Lig= SO0LVED SULVED pls- 50LIDS
DATE PLUS TAS- BICAR~ CAR= LINITY CARBUN SAOLVED CHLO= FLUD= SOLYED (SUM DF
OF POTAS= Sium BUNATE BONATE AS DIOXIDE SULFATE RIBE RIDE SILICA CONSTI-
SIUM (4.3 (HCO3) (co3) CACD3 (co2) (304) (cL) (F) (5I02) TUENTS)
{MG/L) (MG/L)} (MG/L) (MG/L) [MG/L) (ME/L) (MG/L) (MG/LY (MG/LY (MG/L) (MG/L)
To=07=08 - 2.0 72 D] 5% 7.3 a8 1.2 9 33 218
To=07=-08 -- .5 13 q 11 -3 14 -1 .1 12 43
76=07=-23 -- 1.1 208 - 171 - 120 .8 .8 30 3175
T6=10-28 -— 1.8 124 ] 102 1.6 t2 -] -4 10 121
77=-04=05 - 2.1 13¢ 0 107 1.5 15 1.2 o1 10 134
To-10=-28 -- -7 75 0 & 3.4 16 -4 .2 i1 93
T7-04~05 - .9 75 0 [-T-4 1.7 19 -] .1 10 98
TI=-04=0% -= .8 75 1] T 2.7 20 .5 .1 10 99
To&=07=09 -- .5 105 Q 56 1.2 5.0 1.5 .4 15 1190
To=10=28 - but 172 1] 141 t4 42 12 .9 31 255
bl=11=24 41 - 170 ¢ 139 - 41 13 .8 -- -
T4=08=-25 - 6.8 170 <] 139 11 41 i0 +9 34 255
76=05-27 - - 172 - 143 - 53 11 .9 33 -
Te=07-09 -- - - - i - 53 11 .8 31 -
F7=04=05 - 5,9 179 [ 40 i4 47 10 1.0 34 263
To=10=28 - 1.3 107 ) &8 1.4 8.2 1.4 -4 14 110
J7=04=05 - 1.5 120 ¢ 98 1.2 12 2,0 .2 14 129
T&=-10=28 - 2.6 134 bl 110 5.4 33 2.2 s 18 175
Tomil=-28 - 4.2 93 0 7a .2 27 13 .8 23 158
FI~0U=0S - 5.8 98 3 85 3 43 15 1.1 29 201
To-10=28 - 2.6 43 Q 35 tal 1.4 2.9 Wl 29 &8
F7=-0d=05 - 2.8 32 0 26 2.0 4.2 ) » 1 la 70
7i=04=0% - 1.4 120 1 100 -] 10 1.1 W1 13 126
7o-10=28 - 4,3 82 Q &7 +3 31 10 o7 22 152
FT=04=~0% bl 5.6 100 i) 82 .4 42 15 1.1 28 196
DIs- DIS= DIS= DIS- pIs-
DIsS- TOTAL SOLVED SOLVED S0L= SOLVED SOLVED
SOLVED pIg= Di8= NITRITE NITRITE AMMUNIA VED= URTHU . ORTHO
3Ta- DATE SOLIDS SOLVED SOLVED PLUS PLUS MNITRO= PHOS= PHOS= PHOS=
1IN OF {TONS NITRATE NITRAYE NITRATE NITHATE GEN PHORUS PHURUS PHATE
LETTER SAMPLE PER (N {(NO3) (#4) (M) (M) (P Py (F04)
UAY) (MG/L) {MG/L) {MG/L) {MG/L) (MG /L) (MG/L) (MG/L3 (MG/L)
A T4=07 =08 - - - - .01 - .00 - -
B Te=07=08 2.32 - -- - U - 00 - -
C To=07=23 - - - - .01 - - .03 .09
bl To~10=28 4,70 - -- - .09 - =00 - -
¥ T7=04=09 3.18 - - - .09 - - - -
£ Tb=10=28 3.09 - -— -- .08 - LU0 - -
£ FT=04=05 2.35 - - - .08 .- - - --
F 77-04=05 3% - - - 08 - 00 -- -
G T6-01=09F - - - - 11 - U1 -- -
H T6=10=28 - - - - 26 - - - -
I sa=11=24 .- LG0 1 - -= -- -- -- -
I Tu-08-25 -- - - - - <.10 - - -
! 76=-05-27 -- - -— - - -- - - -
I To=(7-09 -— - - - - - - - -
I TI~04-05 - -- - - .21 - 00 - -
J Te=i0=-28 1.9 - - - .01 - .03 - -
J 77-04=05 12.8 - - - .05 - - - -
K Te=-10-28 = - - - .34 - - - -
L Te-10-28 721 .- -- - - .- 00 -- =
L 77~04=05 592 - - - - -- 200 - -
h Ta=10-28 1.19 .- - -- U3 -- .14 -- --
* T7+0u4=05 2.72 - - -- .01 - - - -
b TT=0u=~05 2,95 - - - i == .00 -- -
Q Toe-10~28 657 .= -- .03 - - WUl - -
u 77=08-0% sét - - L] - - .00 - -

Dlg=
SOLYED
50LI0%
{TONS

PER
AC-FT2

.30
06
<51
.18
.18

.13
.13
.13
«15
«35

.27

27




Tiole 28, --CHEMICAL ANALYSES OF WATER FROM THE CHlco (EmieranT) Hot SPriNes

DIS=
SOLVED

5Ta= DATE ALUM=

TTON 3F IhUM

TETTER SAMPLE (AL}
(UG L)
no 76=07-08 --
w Te=07-08 -
C 76=07-23 -
. Te~10-28 -
T FT=04=05 --
F T7e-10-28 -
E 77-D4-05 -
£ 77-04-05 -
S 76-07-09 -
vt To-10-28 -
T o4=-11-24 -
T Fa=QB8«25 -
T FT=04=0% -
b T6=10=28 -
o TI=q4=05 -
¥ Te=10=28 -
L 76=10-28 90
. T7-04-05 90
4 76-10-28 -
hd T7=04=05 -
N FT=0u=05 -
r F&=10-28 50
1 77-04-05 a0
DIS-
SALVED

3Fa=-  DATE MAN-
rrom OF GANESE

LETIFR SAMPLE (M)
{uG/L)

& F6=07-05 -
R Te=07-08 -
r To=07=23% 70
no 7e=10-28 a
0 F7=~04-95 1o
£ Té=10=28 i}
F TI=0u=05 i0
£ 77-04=05 10
5 Te=07-09 e
H Ta=10-2858 0
T Bu=llmgy L]
T T4=08=25 <29
i1 F7-04a=05 1o
I Te-10=28 10
J 77-04=05 o
K T6-10-258 o
L 76=10=2H il
L TT=04=93 10
Mo To=10-28 u
“ TT=0U=5% 0
A4 TT=04=0% 10
o To=-10=~28 G
n TTr04=05 10

DIS=
SOLVED
ARSENIC

(453
(UG/L)

17

23
12

1¢
12

0ls-
SO0LVED
MERCURY

(HG)
tUG/L)

DIs-
SULVED
BERYL=

LiuM

(BE)
(Us/L)

0

0

0

DIg~-
SOLVED
ROLYB=-

DENUM

(M0
UGrLd

D1&=
SOLVED
40R0N

(B)
G

YRV IF e

< ® U

ul

60

340
540

33¢
510

nis-
SOLVED
NICKEL

(NI
(UG/L)

[

-]

4

<20

DIS-
SULYED
CAD=
MIum
(cn)
(UGAL)

0l&-
SOLYED
SELE-

NILM

(€}
(uG/L)

a

43

D1g=
SOLYED
LITHIUM

(LI
UG/}

10

14p

Di5-
SULVEDR
STRON-

TiuM

(3R}
(uG/L3

130
70
2000
560
35¢

190
190
180
210
iso

360
i7u
200

2upd
150
1710
60
4

180
150
160

0I5-
SOLVED
COBALT

(ca}
Wie/L)

<50

DIS-
SOLVED
VANA-

DIUM

(v
QUIEFAES ]

3.7

pls-
SOLVED
COPPEH

(cu)
UG/L)

<1q

DTS-
SOLNVED
ZING
CZN)
(UG/L)

0

19
0

I
10
10

AREA--CONTINUED

01is-
SOLVED

IRON

(FE)
UG/

31090
210
1200
&0
168

140
40
44
30
3¢

]
<20
50
10
130

90
30
60
100
190

40
40
-3

oIs-
SOLVED
CESTUM

(cs)
(UG/L)

DIsS-
SOLVED
LEAD
(PB}
{UG/L)

2

18
2

<100

0I1s=
SOLVED
KUBI-

DIuM

(RB}
(us/L)



TABLE 75, --CHEMICAL ANALYSES OF WATER FROM THE Hunters Hot S¢

o

STATIONM LETTER AND NAME

STATIGN NUMBER
454435110131500 A
A
454439310131900 o
8
450526110152600 T
c
c
c
¢
c
c
454535110150500 )
L
5Ta=  DATE
Ti0w oF PH
LETTER SAMPLE
(UNITS)
A T6-10-29 8.2
A 77-04-06 8.5
8 T6-10+29 a.4
B T7=04-06 8.4
. 61-08+1i5 --
¢ 72-07=25 8.5
C o 73-07-29 7.6
¢ T4-0B=21 --
¢ 75-07=02 9.1
C Te-10-29 5.9
C T7-04-06 8.6
0 T4=08=21 --
D 71-04-06 7.6
DS~
SOLVED
PO-
5Ta=  DATE Ta8-
1104 uF SIUM
LETTER SAMPLE (X}
(MG/LD
4 Te-10-29 3.9
A 77=04-06 4.6
4 76-10-29 .9
B T7-04=D6 1.1
C 61-08-15 --
¢ 72-07-25 .5
C 73-07=-2¢9 .6
C 74-08=21 1.0
¢ 75-0T=02 .6
¢ Te=10=29 .6
€ 77=04=06 i.4
o Ty-08-21 .4
D 77-04-08 .3

YELLOWSTONE RIVER AT SPRINGDALE
YELLOWSTONE RIVER AT SPRINGDALE

HUNTERS
HUNTERS
HUNTERS

HUNTERS
HUNTERS
HUNTERS
HUNTERS
HUNTER3

HUNTERS
HUNTERS
HUNTERS

BICAR-
BONATE
(HCO3)
(MG/L)

11d
i4o0
226
180

98

150
200
170
125

150
ing
280

CREEK NEAR *MOUTH
CREEX NEAR MOUTH
HOT SPRINGS
HOT SPRINGS
HOT SPRINGS
HOT SPRINGS COMPOSITE
HOT SPRINGS COMPDSITE
HOT SPRINGS COMPUSITE
HOT SPRINGS COMPOSITE
COLD SPRING
COLD SPRING
HYDRO= HARD=~
TEMPER= GEN NESS
ATURE SULFIDE (CA,MG)
(DEG C) (MG/L} (MG/L)D
5.5 - 59
9.5 - 120
1.5 - a7
i6.0 - Y]
-- el 1¢
-- - 12
60.0 - -
57.0 - 2
50,0 5.3 -—
53.% - 3
56.5 - 3
- -- 190
8.0 -- 230
HY= ALKA=
CaR- DRUX= LINITY
BONATE {DE AS
(CU3) (OH] CACD3
(ME/AL) (MG/L) (MG/L}
0 - 94
] - 110
0 - 189
6 - 160
36 o 14G
10 Q 140
-- -- 164
15 -- 164
22 - 139
“+ - 130
-- == 246
Iy - 230

NON=

CAR=
HUNATE
HARD=
NESS
{MG/AL)

o @ o

CARBON
DIOXIDE
oz}

(MGAL)

1.2

.7
1.4
1.1

.

.3
.3

6

10

RINGS AREA

SPE=
CIFIC
INSTAN= CON-
DATE BAM= TANEOUS FLOA BUCT~
OF PLED DIs= RATE ANCE
SAMPLE BY CHARGE (GPM) (MICRO=
(CF3) MHOS5)
Th=10=29 USGS 2360 - 287
77=-04=08 USGS 1540 - 3z4
T6=-10=29 uses 2.2 - 518
Fi=0id=0b UGS 1.7 - 463
51=-08-15 M5BH - - -
72-07=25 MBMG ~= 1500 337
T3-07=29 K ~= 1500 -
T4-0E=21 RFS - 420 -
75-07=02 M -= »1320 354
T&=10=29 UsGS - 710 441
77-04=06 UsEs - Ti6 430
Fu=08=21 RF3 - -—— -
T7=04-06 usGs - .50 T0E
DIS- DIS=-
DISs- SOLVED S0DIUM SOLVED
SOLVED MAG= DI~ AD= SUDIUM
CAL- NE= SOLVED SORP- PLUS
CIUuM SIUMm S0DIGM  PERCENT TIGN POTAS-
(CA) (MG} INAY S00IUM RATID SIUM
(MGE/L] (MG/L) (MG/L) (MG/L)
26 F.1 138 28 .8 -
31 9.2 21 27 .3 -
25 5.8 78 [:1 kP -—
19 4.9 B30 12 4.2 -
2.0 1.0 - -— - a3
1.2 2.2 U 94 11 -
3.6 -- 80 - - -
.6 .0 a8 99 30 -
<1,0 <.1 a3 - -- -
1.0 .2 86 98 21 -
1.0 ] BS 98 23 -
53 15 45 33 1.4 -
-3 18 47 31 1.4 .-
DIg=
pLS- 01s- SOLVED Dis-
DI5~- SOLVED SULVED DIS~ SOLIDS SULVED
SULYED cHLO=- FLUD= SULVED [SUm OF SULIDS
SULFATE RIDE RIDE SILICA CONSTI- (TUNS
(308} (cLl (F) £5I02) TUENTS) PER
{(MGAL) (MG/L) (MG/L) (MG/sL) (MG/L) AC=FT)
15 8.0 N-] 18 174 24
43 11 .8 2¢ 210 .29
19 18 4,0 us 329 L
36 16 4.9 1] 308 W4z
2t 18 1.7 - - -
2 15 6.0 64 287 -
- 14 - 50 - -
19 24 4.6 62 298 -—
i1l 18 9.6 65 - -
16 17 5.8 59 273 .37
19 iy 5.8 &3 248 --
55 23 W3 9.8 149 ==
B4 13 .3 10 375 -




TaBLE 25.--CHEMICAL ANALYSES OF WATER FROM THE HUNTERS HOT SPRINGS AREA=-CONTINUED

IS D1s- D15~
Dis= TOTAL SOLVED  SOLVED 50L~-
S0LVED Dis- DIS~ WNITRITE NITRITE AMMONIA VED-
3Ta-  DATE 30LIDS  SOLVED  SOLVED PLUS PLUS H1TRO~ PHOS=
Tifin OF (TONS  NITRATE NITRATE NITRATE NITRATE GEN PHOKYS
LETTER SAMPLE PER () (ND3) (N) (N) () (P)
DAY} (MG /L) (MG /L) (MG/L) (MG/L) {MG/L)} (MG /L)
A 76-10=29 1110 - - .00 - -- .a0
A TJ7-04~06  B73 - -- .12 - - .00
8 74-i0-29 1.95 - “= -- .26 -- Lot
B T7-04~06 1,42 -- - .14 -- .00
£ a1-ps-15 - .02 .10 - - -
C 72=p7-2% = 00 .00 -- - - .-
T T3-07~29 -- -- -- - - - --
£ Ta-gB-21 - -- - - - -- -
£ 75~07-02 -— - -- - - Lla -
C  7e-10-29 -- - - -- .01 - .00
C 77-04-0s e - - -- .04 -- --
0 7u4=08-21 - -- -- -- - -- --
oD 77-04-08 - -- n~ -- .44 - -
DIS~ Dis=- DIs~
SOLYED D15~ SOLVED p1s- SOLVED IS~ Dis- DIs- D15~
STA=  DATE ALUM= SOLVED  BERYL-  SOLVED CAD= 50ILVED  SOLVED TOTAL  SOLVED  SOLVED
Tiow aF INUM ARSENIC LIUM BORON MIUM  LITHIUM  COPPER 1RON IRON LEAD
LETTER, SAMPLE CAL) (AS) (BE} (B) (Ll (1 cu) (FEX (FE} (PB)
(uGsL) TUG/L) (uG/sLd (WG/L) WesL) (WG/L) (us /L2 (uG/1) (uG/L) G/l
A Th=i0e29 Ig 18 o 250 0 74 0 -- 20 L
) 17=04=08 4o i8 a 350 1 100 3 - 30 2
3 76=10-29 -— 0 0 530 4 30 1 - 100 37
8 77=04=06 -— 0 il 990 1 Ig 1 -- &0 7
£ bl=0B=15 - - -- - - -- - -- <100 -
£ 72=07=25 - - - - - 40 - o - -
C T4=08.21 - .= - 700 -- a9 .- - - =
L 75=07~02 49 - - 870 -= 10 - - <20 ==
t 76~10~29 -- 0 o 720 5 40 21 - 70 ug
¢ 77-0u-ub -- -- -— 720 - 40 = - 40 -
0 Ta=-08-21 -- - -- <100 -- <20 -- - - -
o 77=04=04 -— - - 50 -~ 20 - -—- 130 -
D1S- D1S= DIS~ DIs= DIs- DI5=
SULVED DIS~ SOLVED DI5- SOLVED  SOLVED  SULVED GI8= 5Is- 50LYED
sra-  DATE MAN= SOLVED  MOLY8=  SOLVED  SELE~- STRON=  WANA= SOLVED  SOLVED  RUBL=
T1riy OF GANESE MERCURY DENUM  NICKEL NHIuM TIUM DIUM ZINC CESIUM D1UM
LETTER B3AMPLE {MN) (HG) (MD) (NI} {3E) (58 48] (Iny (Csy (RE)
(UG /L) (UG/L) (UG rLY {UG/L) (UG /L) (UG/LY (UG/L) (UG /L) (us /L) (uG/L)
A Tb-10-29 0 .0 0 2 0 210 .4 10 - --
A TT=0d=0b 20 .0 2 i ] 230 1.0 10 -- --
B 76=-10-29 10 L0 B 7 0 310 1.2 0 - -
3 77-00-0b o .0 [ s 0 220 .6 o -~ --
¢ Bl=0B=1S - - - -- -- - —- -- -- -
g 72=07+2% 0 -- - - -- -— - -- - -
L T4-0B-71 -— - .- - - -- -- -- - --
€ TS5=07=02 <20 - -— - - - - -- <10u <20
L 7b-10-2% Lo .0 a 7 0 60 .7 19 -- --
C 17-04-ub o -- -~ -- - 10 -- - -~ -
o Ta-08-21 - -- - - - -- -- -— - -
o T7-04-06 0 -- -- -- -- 1600 - - - e




Ll o

TasLE 26,--CHEMICAL ANALYSES OF WATER FROM THE RINGLING FLOWING WELL AREA

STATION NUMBER

H62022110471100 A

STATION LETTER AND NAME

RINGLING FLOWING wELL

A RINGLING FLOWING WELL

NON=
CAR~
5Ta~ DATE HARD= BONATE
TION aF TEMPER= NESS HARD=
LETTER SAMPLE ATURE (CArMG) NESS
{DEG C) (MG/L) (MG/L)
A 61=08-14 -— 1300 1200
A T6-05-26 48,0 igeo 890
HY = ALKAw
5TA- CATE DROX~ LINITY CARBON
TIgw OF IDE A3 DIGKIDE
LETTEA SAMPLE (OH) CALCOD3 (coz)
{MG/L) {MG/L} (MG /L)
A 61=08=14 o 131 -
A 76=05=26 - 135 42
BLS=
LI~ SULVED
3TA~ DATE SOLVED BERYL-
TION oF ARSENIC L1UM
LETTER SAMFLE CAS) {BE)
(uG/L) (UG/L}
A 6l-08-14 -- -
& To=05%26 1 o
5ThA- DATE
T1uN OF

LETTEr SAMPLE

A H61-08-14
A To-05-2&

DATE SAM=
OF PLED FL
SAMPLE 8y RA
(GP
H1=08=-14 M3BH
Te=05-28 UsSES 800
DIS= BIS=
DIS= SOLVED SUDIUM  SOLVED
SOLVED MAG~ DIG~ AD= SUDTUM
CAL= HNE= SOLVED SURP= PLUS
cIuMm SIUM $ODIUM  PERCENT TION POTAS-
{CA) (MG (NAY SODIUM  RATIO STUM
(MG/L) (MB/L} {MGALY (MGsL)
350 93 - - - .0
300 13 8.8 L1 -
DIS=
pIs~ vIs- SOLVED DIs-
DIg- SOLVED SOLVED DIS- 50LIp8  SOLVED
SOLVED  CHLD= FLUQ= SOLVED (SUM OF  SOLIDS
SULFATE RIDE RIDE SILICA CONSTI- (TONS
{80u4) (CL3 (F) (8102) TUENTS) PER
(MG /L) (MG/L) (MG/L) (MG/L) (MG /L) AC=-FT)
99¢ i1 1.5 - - -
860 2.1 2.7 23 1360 1.85
ols-
sOL~
VED-
STA= DATE PHUS~
TION oF PHORUS
LETTER SAMPLE (P
tMG/L]
A bl-D8-14 -
B Te=05=26 .00
DI5-
0ls- SOLVED Gls- D13- DIs= LIS~
SOLYED Cap= SULVED SULVED SOLVED SULVED
BORON MIUd LITHIUM COPPER IRON LEAD
{8) (co} L1} (L) (FE) (PB)
(UG /L) (uG/L) (UGsL) (UG/sL) (UG/L) (UG/L2
- - - - <100 -
80 60 100 4
DIS= DIs= D15- DIs~
SOLVED DIs- SOLVED SOLVED SOLVED 0ls=
MOLY - SOLVED SELE~- STRIN= VAMA= SOLVED
DENUM NICKEL WIUM TIUM DIUM Zinec
(M) (NI) (8E) (583 V) CZN}
{UG/LD (UG/L) {UG/L) {us/Ly (UG sL) (UG/L2
1 4 3 u3eg 2.1 20

SPE-
CIFIC
CON=-
DUCT=
Ow ANCE FH
TE (MICRO~
3 MHUS) (UNITS)
1630 .8
0Is-
SOLVED
PO-
TAG= BICAR= CAR~
STUM BONATE  BONATE
(K) (HLO3) (C03:
(MG/L) (MG /L) (MG/L)
-- 160 0
6.5 164 2
Dis-
SOLVED
Vis= pis= NITRITE
SOLVED  SOLVED PLUS
NITRATE NITHATE NITRATE
(N) (NO3) (N2
(MG /L) (MG /L) {MG/L)
.23 1.0 -
- - .02
OIS=
SOLVED 0Is=
MA K= SOLVED
GANESE MERCURY
(M) (HG)
{uG/L) (UG/L}
0 .0




TaBLE 27.--CHEMICAL ANALYSES OF WATER FROM THE LUCAS FLOWING WELL AREA

STATION MNUMBER STATION LETVER ARND NAME

462130110404100 &
&
sTa- DATE HARD-
TI0n OF NESS
LETTER SAMPLE (CA MG}
(MG/L)
i 61=09=13 2500
A Te=05=26 2200

STA- DATE
TIUN aF
LETTER SAMPLE

A bi=09=13
A To=05=24

LUCAS FLOWING WELL
LUCAS FLUWING WELL

NON=

CAR=
BONATE
HARD=
NESS
(MG/L)

2400
2160

DIS=
SOLVED
SULFATE

1804)
(MB/LY

2200
2200

DiG=
DIS= SOLVED
SOLVED MAG=
CAL= NE=-
CIum S1Um
(Ca) (MG}
(MG /L) {MG/L)
T04 176
LoD 140
DI5- D15-
SOLYED SOLVED
CHLU=- FLUO-
RIDE RIDE
{CL) (F)
(MG/L) (MG/L)
16 1.5
6.0 2.8
STA= DATE
B OF

LETTER SAMFLE

A b1-09-13
A 76-05-26

DI§=
50LVED
300144

{NA)
(MG /L)

32

DIs-
SOLVED
sILica
{3102)
{MG/L)

25

DIsS=
SULVED
BORUN

(B8}
(uG/L)

130

PERCENT
SODIUM

[*3]

DIs=
SULVED
SOLIDS

(Sum OF
CONSTI=
TUENTSY

(MG/L)

3150

Dis-
SULVED
LITHIUM

LI
(UG/L}

100

DAT
QF
SHMP

61=0%
To=05

Sg0TUM
AD=
SOHP =
TIUN
RATIO

DIs=-
SOLVED
SUL1DS
(TONS

PER
AC-FT)

4.28

DIs-
SULVED
1RGN
(FE)
(UG/LY

2008
1600

E SAM=
PLED
LE By
4
=13 MSBH
-2b USGS
Dls- I8«
SOLVED SOLVED
5001UM PO-
PLUS TAS=
POTAS= sSTuA
SIUM (K)
(MG/L) (MG/L)
13
DIS- HIs~
SOULVED SOLVED
NITRATE WNITRATE
€D (ND3)
(MG/LY {MG/L)
.05 .20
DI§=
SOLVED
STRON=
TIuM
(5R)
(UsrL)
12000

SPE-
CIFIC
CON=
LucT=
FLOw ANCE TEMPER=-
HATE (MICRO= ATUKRE
GPM) MHUS) (DEG C)
99 3300 42.2
ALKA-
BICAR= CAR- LINITY
BONATE BONATE A%
(HCG3) (Cu3) CACU3
(ME/L) (MG /LY {MG/L)
11e g IS
115 - g4
DIS- 018~
SQLVED SaL-
WITRITE  VED-
PLUS PHOS=-
NITRATE PRORUS
(N} (P}

{(MG/L) {MG/L)

.00

- 00



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

wn
o
= ) —
=" —~ —~ o) ~~ o
o<t ~ S~ [ & o] o~ 4+
8\./ E ~t o] 8 o
Thermal - a ~ g o = Q
spring Date 5 % it ? % Sté“ 8 ﬁ
area of g 5 3 yo v’ & 2.
(fig. 1) Latitude Longitude Hame sample’ 3 b p 5 3 A £
4 46 02 37 112 48 38 Gregson Hot Springs 8/19/74 2.9 - 96 0.6 0.6 - -
6 45 22 04 113 24 11 Jacksen Hot Springs 8/16/74 2.9 - 82 <.1 16 -
7 45 27 28 113 06 31 Elkhorn Hot Springs 8/20/74 2.4 - G§ <.l 1 - -
9 45 10 17 112 09 07 Puller warm spring 5/14/76 5.6 - 91.8 .1 2.6 - 100.1
o 45 10 18 112 09 07 Puller Hot Springs 5/14/76 7.7 - 89.5 .1 2.5 - 100.0
7.9 - 89.6 .1 2.5 - 100.1
10 45 41 07 112 17 42 Silver Star Hot 8/18/74 2.7 - 96 <.1 1.2 - -
Springs
11 45 47 30 112 07 35 Renova Hot Springs 8/13/76 3.172 1.3 93.4 1.7 .5 - 100.0
2.9% 93.2 5 1.7 - 99
15 44 59 02 111 36 47 WVolf Creek Hot 5/13/76 5.1 - 93.8 b .3 - 99.6
Springs 6.4 - 93.2 iy .2 - 100.2
6.4 - G3.1 4 2 - 100.1
17 45 34 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 4129176 5.7 - 86.2 .0 8.1 - 100.0
Springs (south) 6.0 - 85,2 0 9.6 - 100.8

46 26 53 111 58 51 Walls heot spring 8/29/76 2.3 - 89.2 <.1 8.9 - 100.57




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

93]
3 ' @ —
(=8 ~ ~~ o ~ ]
~5 =R = R = o
SRR T
Thermal- o — S w © A~ d
spring Date 5 & o g % g S g o
60 & o) vl = 80 m o
area of ?41 ao e 2 gv ,5 e
(fig.1) Latitude Longitude Name sample! & <1 Z = 0 5 P
19 46 27 01 111 58 50 Alhambra hot well 4/29/76 4.2 - 89.9 .0 6.5 - 100.6
(north) 4.4 - 92.6 .0 3.2 - 100.2
6/29/76 4.1 - 87.9 <1 9.2 - 100.37
12/02/76 1.9 - 89.4 <1 7.7 <.1 99.,2"
20 46 35 44 112 06 42 Broadwater Hot 8/16/76 1.17 1.4 96.4 <.1 1.9 - 100.97
on Springs at manhole 7
- 46 35 44 112 06 42 Broadwater well 3  12/16/76 1.8 - 94,7 1 L9 <.l 97.67
25 45 45 26 110 15 26 Hunters Hot Springs  7/02/75 1.3 - 36 64 <.1 - -
1.1 - 38 62 <.1 - -

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

2Oxygen alone.



Table 29.--Isotopic composition of sele “ed thermal and cool waters
[Hydrogen and oxygen isotope ratios a:. reported relative to
Standard Mean Ocean Water (SMOW).]

Thermal- Izotopic composition,
spring Locat ion Date in parts per thousand
area of 15

(fig. 1) Latitude ‘Lengitude Name sample’ §D 5770

1 45 50 57 114 02 06  Medicine Hot Springs 8/16/74 ~165.0 ~19.62

- —-— Unnamed Creek near Medicine Hot Springs 8/16/74 ~141.8 ~18.56

2 46 05 49 114 00 15 Sleeping Child Hot Springs 8/15/74 -150.4 -19.46

8/15/74 -149.9 -19.30

— — Unnamed Creek near Sleeping Child 8/15/74 -138.4 -18.05

Hot Springs
3 46 45 08 114 31 58 Lolo Hot Springs 8/17/74 -139.8 -16.08
n - - Unnamed Creek near Lolo Hot Springs 8/17/74 ~130.9 -17.54
on

4 46 02 37 112 48 38 Gregson Hot Springs 8/19/74 ~-149.1 -18.60

5 46 10 490 112 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

| 7723176 ~153.6 ~19.45

— - Unnamed Creek near Jackson Hot Springs 8/16/74 -142.5 ~-18.132

7 45 27 28 113 06 31 Elkhorn Hot Springs 8/20/74 ~155.1 -20.25

- - S. Fk. Hot Spring Creek near Elkhorn 8/20/74 ~-144.2 -19.03

‘ Hot Springs
8 45 27 43 122 28 28 New Biltmore llot Springs 8/17/74 -149.0 ~-19.30
- : - Big Hole River near New Biltmore 8/17/74 -140.9 -18.17

Hot Springs

Tahle 29.--Tgotopic composition of selected thermal and cool waters——continued



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

Thermal- Isotopic composition,
spring Location Date in parts per thousand
area of 18
(fig. 1) Latitude Lougitude Name sample1 - 8D 60

10 45 40 15 112 18 15 Silver Star cold spring 1 5/14/76 -142.2 -17.90

45 42 13 112 20 02 Silver Star cold spring 2 | 9/09/76 -150.0 -19.15

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

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

iz 45 53 47 112 14 34 Pipestone llot Springs at pipe B8/18/74 -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

e 8/22/74 -146.5 -19.03
3/31/76 -148.0 -18.60

14 45 35 21 111 53 55 Potosi Hot Springs, ventVX 8/21/74 -149.0 -19.81
5/12/76 ~150.0 -19.60

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

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

45 35 22 111 53 56 Potogi Hot Springs, vent-15 5/12/76 -144.5 - -18.865

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
3/29/76 -149.2 -18.75

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




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

Thermal- Isotopic composition,
spring Location Date in parts per thousand
area of 18
(fig. 1) Latitude Longitude Name sample® 8D 8§70
19 46 26 47 111 58 58 Alhambra Hot Springs (south) 4/08/76 ~-149.0 -18.35
46 26 51 111 58 48 Warm Springs Creek upstream from 4/30/76 -142.3 -18.55
Alhambra
46 27 01 111 58 50 Alhambra hot well (north) 4/29/76 -147.3 -19.85
46 26 47 111 58 58 Alhambra north spring 8/23/74 ~146.5 -19.23
20 46 35 44 112 g6 33 Broadwater Hot Springs at outlet 8/24]74 -147.6 -18.56
3/25/76 ~148.9 ~18.20
46 35 44 112 06 42 Broadwater hot pit 2 9/08/76 -149.0 -18.35
wn
s 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 Chico Hot Springs 8/25/74 -150.2 -17.70
25 45 45 26 110 15 26 Hunters Hot Springs 7/02/75 -138.9 -18.52

lAnalyses of samples collected pricr to 1976 are from Mariner, Presser, and Evans (1976).




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

[Analyses by Montana Department of Health and Environmental

Sciences. Analyses are in picocuries per liter.l
Thermai-

zizing Loeation Di;e Gross Gross
(fig.1) Latitude  Longitude Name sample alpha heta
1 45 50 47 114 02 06 Medicine Hot Springs 7/23/76 3 10

2 46 05 49 114 00 15 Sleeping Child Hot Springs 7/23/76 1 9

4 46 02 37 112 48 38 CGregson Hot Springs 9/10/76 2 2

5 46 10 40 112 47 40 Warm Springs (State Hos~- 9/10/76 27 £0

pital)

32 37

6 45 22 04 113 24 11 Jackson Hot Springs 7/23/76 16 28

7 45 27 28 113 06 31 FElkhorn Hot Springs 7/22/76 8 0
8 45 27 43 112 28 28 New Biltmore Hot Springs 12/16/76 49 43
10 45 41 07 112 17 42 Silver Star Hot Springs 7/15/76 1 4

at Grate

11 45 47 30 112 07 35 Renova Hot Springs 8/13/76 8 1c
12 45 53 47 112 14 34 Pipestcone 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 8] 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 Wolfi Creek Hot Springs 8/13/78 2 2
16 45 22 Q2 111 44 51 Ennis Hot Springs 1/15/77 & 13
17 45 34 30 111 41 00 VNorris Hot Springs 7/09/76 0 10
18 45 39 38 111 11 10 Bozeman Hot Springs 7/09/76 1 &
0 3

5%



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.1) Latitude Longitude Name sample alpha beta
19 46 26 47 111 58 58 Alhambra Hot Springs (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 6/25/76 7 48
10/19/74 70 : 54
46 26 59 111 58 530 Alhambra Hot Springs (north) 6/13/76 63 58
6/29/76 94 48
10/19/76 81 43
46 27 01 111 58 50 Alhambra north hot weil 6/29/76 112 56
12/02/76 110 70
20 46 35 44 112 06 33 Broadwater Hot Springs 7/15/76 0 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 ‘ 5]
25 45 45 26 110 15 26 Hunters Hot Springs 10/29/76 8 3
{composite)
26 46 20 22 1310 47 11 Ringling flowing well 1/11/77 14 14

60




Table 31.--Subsurface temperatures in selected water wells near hot-spring areas
[ Abbreviations: ft, feet; m, meters; MP, measuring point;
15D, land-surface datum. To convert feet to meters,
multiply feet by 0.3048.]}

Silver Star (Barkells) Hot Springs area

Bayer Ranch well 1. TLat 45934'34" N., long 112915'45" 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 depih Tempera-
below L3D ture below LSD ture below LSD ture
(feet) (meters) (°c) (feet) (meters) (°c) {(feet) (meters) (o)
0 0 - 300 91.4 9.9 550 167.6 10.5
50 15.2 7.9 350 106.7 9.9 600 132.9 1i.1
100 30.5 9.0 400 121.9 10.1 650 198.1 11.4
150 457 9.0 440 134.1 10.2 700 213.4 12.9
200 61.0 3.6 430 137.2 10.2 750 228.6 13.3
250 76.2 9.9 500 152.4 10.4

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

Measured depth Tempera- Measured depth Tempera- Measured depth  Tempera-
helow LSD ture below LSD ture below LSD ture
(feet) (meters) (°0) (feet) (meters) (O0) (feet) (meters) (OC)
0 0 1.2 150 45.7 9.5 300 91.4 10.3
50 15 4.8 200 61.0 9.7 350 106.7 10.5
100 30.5 7.3 250 76.2 10.0

Bozeman {(Ferris, Matthews) Hot Springs area

Bozeman hot spring well. Lat 45939'37" 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) (eQ) (feet) (meters) (°C) “{feet) (meters) (°C)
+35 +10.7 13.7 150 45,7 55.8 325 99.1 53.3
+10 +3.0 21.5 175 53.3 54.2 350 106.7 53.7
#] 0 48.7 200 61.0 53.2 375 1i4.3 54.1
25 7.6 58.5 225 58.6 53.0 400 121.6 54.5
39 15.2 59.3 250 76.2 52.8 425 129.5 55.4
75 22,9 59.4 275 33.8 52.6 450 137.2 55.7
100 30.5 59.4 300 91.4 53.0 455 138.7 55.8
125 38.1 59.5

“7



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.
457 ft (139 m) below LSD., Water level, flowing at MP. MP is top of casing 1.0 ft
(0.30 m) above 1LSD. Date of measurements, Nov. 14, 1976.

Reported well depth,

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) (°cy
0 0 58.5 120 36.6 57.1 250 76.2 53.9
20 6.1 59.3 ' 130 39.6 54.3 300 91.4 54.1
50 15.2 59.4 . 140 42.7 54.2 350 106.7 54.2
100 30.5 58.9 150 45.7 54,2 400 121.9 54.8
110 33.5 58.2 200 61.0 53.8 450 137.2 55.6

Alhambra Hot Springs area

Buness well. Lat 46°26'09" N., long 111°57'31" W, Reported well depth, 212 ft
(64.6 m) below LSD. Water level, 19.3 ft (5.88 m) below MP. MP is top of casing
1.3 £t (0.40 m) above LSD. Date of measurements, Aug. 16, 1977. '

Measured depth  Tempera- Measured depth  Tempera- Meagured depth  Tempera-
below LSD ture below LSD ture below LSD ture
(feet) (meters) (°C) (feet) {(meters) (°C) (feet) (meters) (°C)
0] 0 —— 70 21.3 8.9 151 46.0 10.3
1 .30 22.4 82 25.0 9.0 162 49.4 10.5
10 3.0 14.3 90 27.4 3.2 182 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, i2.5 8.0 130 39.6 9.9 211 64.3 11.0
50 15.2 8.4 139 42 .4 10.1 212 64.0 11.¢
59 13.0 8.6

Hillbrook cold well. Tat 46°26'48" N., long 111°58'41"
99 ft (30.2 m) below LSD. Water level, 5.9 ft (1.80 m)

casing 2.3 ft (0.70 m) above LSD. Date of measurements,

W. Reported well depth,
below MP., MP is top of
Aug. 3, 1976,

Measured depth  Tempera- Measured depth  Tempera- Measured depth  Tempera-
below LSD ture below L3D ture below LSD ture
(feet) (meters) (°C) {feet) (meters) (9C) {(feet) (meters) °0)
10 3.0 16.1 40 i2.2 18.1 70 21.3 18.5
20 6.1  15.6 50 15.2 18.2 80 244 18.6
30 9.1 17.8 60 18.3 18.5

62




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

Alhambra Hot Springs area--continued

Hillbrook flowing well. Lat 46°26'52" N., long 111°59114" W, Reported well depth,
325 ft {99.1 m) below LSD. Water level, 532.0 £t {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) (°¢)
— - - 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
30 24.4 30.2 200 61.0 32.4 321 97.8 32.5
100 30.5 31,1 220 67.1 32.4 325 99.1 32.6
121 36.9 31.3 240 73.2 32.4

Alhambra north flowing well. Lat 46°27'01" N., long 111°58'50" W. Reported well
depth, 100 ft (30.5 m) below LSD. Water level, flowing at MP. MP is top of casing
5.0 ft (1.52 m) above 1SD. Date of measurements, June 30, 1976.

Measured depth Tempera- Measured depth Tempera- Measured depth  Tempera-
below LSD ture below 15D ture below LSD ture
(feet) (meters) (°C) {(feet) (meters) °c) (feet) (meters) (°C)
9 2.7 54.3 53 16.2 53.8 82 25,0 54.6
i8 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 6

53.9 77 23.5 52.8 100 30.5 54,

Habb well. Lat 46°27'52" N., long 111959749" W. Reported well depth, 255 ft (77.7 m)
below 18D. Water level, 25.0 ft (7.62 m) below MP. MP is top of casing 1.2 ft
(0.37 m) above LSD. Date of measurements, Aug. 16, 1977.

Measured depth Tempera- Measured depth Tempera~ Measured depth  Tempera-
below 18D ture below LSD ture below LSD ture
(feet) (meters) (°0) (feet) {(meters) ) (feet) (meters) (°c)
0 0 - 90 27.3 10.8 182 55.5 12.3
P .61 26.1 101 30.8 11.0 191 58.2 12.4
11 3.4 26.9 110 33.5 11.3 202 61.6 12.6
20 t.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
45 14.9 9.8 151 46.0 11.9 240 73.2 13.0
60 i8.3 10.2 162 £9.4 12.0 251 76.5 13.1
2 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°28106" N., long 111°59'47" W. ‘Reported well depth, 212 ft
(64.6 m) below LSD, Water level, 16.0 ft (4.88 m) below MP. MP is top of casing
0.95 £t (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) °0) {(feet) (meters) (°0)
0 0 25.7 80 24,4 10.7 152 46.3 12.1
1G 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 1i.7 192 58.5 12.6
51 15.5 10.0 132 40.2 11.8 200 61.0 12.56
62 18.9 10.2 140 42.7 11.8 212 64.6 12.6
70 21.3 10,2

Broadwater (Helena) Hot Springs area

Colorado Guleh (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, Avg. 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) gfg) (feet) (meters) °c)
0 0 21.8 80 244 9.7 151 46.0 10.8
11 3.4 19.0 90 27.4 5.8 160 48.8 10.9
20 6.1 17.3 160 30.5 10.0 171 2.1 11.0
30 g.1 15.6 111 33.8 10.1 180 54,9 11.0
41 i2.5 8.8 . 120 36.6 10.4 192 58.5 11.1
50 15.2 8.9 131 39.9 10.5 200 51.0 i1.1
62 18.9 5.2 140 42,7 10.6 209 63.7 i1.1
70 ©21.3 9.4

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

Broadwater (Helena) Hot Springs area--continued

Dundas well. TLat 46°35'44™ N., long 112°05'47" W. Reported well depth, 25 ft (77.1 m)

— below LSD. Water level, 42.6 ft (12.98 m) below MP. MP is top of casing .91 ft

(0.28 m) above LSD. Date of measurements, Aug. 1, 1977.

- Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture
{feet) (meters) (OC) (feet) (meters) (OC) (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 1z2.6
40 12.2 11.7 130 39.6 12.1 220 67.1 12.6
o 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
g1 24.7 11.3 171 52.1 -12.5 253 77.1 13.4

Broadwater well 3. Lat 46°35'44" N., long 112°%06" 42" W. Reported well

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

depth, 213 ft

(64,9 m) below LSD. Water level, 1.0 ft (0.30 m) above MF, MP is top of casing

—_ Measured depth Tempera- Measured depth Tempera- Measured depth  Tempera-

below LSD ture below LSD ture below LSD ture

(feet) {meters) °0) {feet} (meters) °c) (feet) (meters) °c)

0 0 64.7 70 21.3 66.7 140 4£2.7 67.2

10 3.0 66.7 80 244 66.7 149 45.4 67.2

20 6.1 66.7 90 27 .4 67.2 l6l 49.1 67.2

30 5.1 06.7 101 30.8 67.2 169 51.5 67.2

40 12.2 66.7 110 33.5 67.2 180 54.9 67.2

49 14.9 66.7 120 36.6 67.2 180 57.9 67.2

60 18.3 66.7 131 39.9 67.2 200 61.0 67.2
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Table 31.--Subsurface temperatures in selected water wells
near hot-spring areas--continued

Broadwater (Helena) Hot Springs area--continued

Broadwater well 3. Lat 46°35744" 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 £t (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) o {(feet) (meters) o (feet) (meters) {C)
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 67.2 180 54.9 67.8
50 15.2 87.2 139 42.4 67.2 150 57.6 67 .8
71 21.6 67.2 150 45.7 67 .2
Date of measurements, June 22, 1977
0 0 67.1 60 18.3 67.5 121 36.9 67.8
11 3.4 66.7 70 21.3 67.5 130 39.6 67.5
20 6.1 66.7 80 24,4 67.5 141 43.0 67.6
30 9.1 66.8 g0 27.4 67.6 150 45.7 67.6
40 12.2 67.0 101 30.8 67.6 160 43.8 67.7
50 15.2 67.5 110 33.5 67.7 165 50.3 67.6
Date of measurements, June 28, 1977
0 t] 63.0 60 18.3 67.7 129 39.3 67.9
10 3.0 66.8 70 21.3 67.7 140 427 67.8
20 6.1 657.8 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
15.5 67.7 120 36.6 68.0

51
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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) (OC) (feet) (meters) (OC)
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 33.5 456.8 190 57.9 54,1
29 3.8 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
6l 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 &4 .4

Broadwater well 4. TLat 46°35'44" N., long 112°06143" W. Reported well depth, 240 ft
(73.2 m) below LSD. Water level, 4.05 ft (1.23 m) below MP. MP is top of casing
0.5 ft (0.15 m) above LSD. Date of measurements, June 22, 1977.

Measured depth Tempera- Measured depth Tempera- Measured depth Tempers
below LSD ture below LSD ture below LSD ture
{(feet) (meters) (OC) {feet) (meters) (OC) {(feet) (meters) (OC)
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 11C 33.5 45.4 200 61.0 52.4
31 9.4 24,6 121 36.9 45,6 210 64.0 53.2
4G 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
71l 21.6 37.8 160 48.8 48.0
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Broadwater well 4.
(73.2 m) below LSD.

Broadwater (Helena) Hot Springs area——continued

Lat 46935744" N., long 112°06'43" W.

Reported well depth, 240 ft

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

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-
bhelow LSD ture below LSD ture below LSD ture
(feet) (meters) (OC) (feet) (meters) (OC) (feet) {(meters) (OC)
0 0 - 30 24,4 44,0 C16l 49,1 494
10 3.0 20.8 90 27.4 £5.8 170 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 35.5 32.5 130 39.6 47.0 211 64.3 53.9
60 138.3 34.9 141 43.0 47.6 220 67.1 54,1
71 21.6 39.4 150 45,7 48.2 225 68.6 54.1

Gloege well.

Water level, 28.3 ft (8.63 m) below MP.

Lat 46°35'45" N., long 112°06'15" W.
(83.8 m) below LSD.
1.0 £t (0.30 m) above 1LSD.

Reported well depth, 275 it
MP is top of casing
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 - g0 27 .4 12.6 230 70.1 19.8
32 9.8 10.2 1190 33.5 14.0 240 73.2 20.0
40 12.9 10.2 130 39.6 15.0 242 73.8 20.3
50 15.2 10.4 150 45,7 15.8 250 76.2 20.5
60 18.3 11.2 1706 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 - 10 64.0 13.8 275 83.8 21.5

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

{61.0 m) below LSD.
0.5 £t (0.15 m) above LSD.

Water level, 6.6 ft (2.01 m) below MP,

MP is top of casing
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
490 12.2 57.6 100 3G.5 652.0 146 445 65.3
50 15.2 57.7

2

'»....J

1 drilled approximately 20° from vertical.




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

Broadwater (Helena) Hot Springs area-—-continued

Broadwater well 1. Lat 46°35'45" N., long 112°06742" 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 depth! Tempera- Measured depth® Tempera- Measured depth’ Tempera-
below LSD tgre below LSD tgre below LSD ture
feet) (meters) (c) (feet) (meters) (C) (feet) (meters) o
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
0.5 ft (0.15 m) above LSD. Date of measurements, Sept. 16, 1976.

Measured depth? Tempera- Measured depth? Tempera- Measured depth’ Tempera-
below LSD ture below LSD ture below LSD ture
{feet) (meters) (OC) (feet) (meters) (DC) {feet) (meters) °cy
0 0 - 80 2404 47.8 152 46.3 65.0
14 3.0 26.6 21 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 35.56 120 36.6 6l.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

"Well drilled approximately 20° from vertical.

Broadwater well 2. Lat 46°35746" N., long 112966142 W. Reported well depth, 204 ft
(62.2 m) below 1SD. Water level, 21.49 ft (6.55 m) below MP. MP is top of casing
0.57 ft (0.15 m) above LSD. Date of measurements, June 27, 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 - 70 21.3 42.2 130 39.6 62.5

26 7.9 29.3 80 2404 45.5 140 42.7 63.7

30 G.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

'Well drilled approximately 20° from vertical.



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

Broadwater (Helena)} Hot Springs area-—continued

Thomson well. Lat 46°35749" M., 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 ture below LSD ture below T.SD ture
{feet) (meters) (OC) (feet) {(meters) (OC) (feet) (meters) (OC)
0 0 - 40 12.2 15.8 80 24 .4 16.0
10 3.0 22.9 50 15.2 15.8 90 27.4 16.4
20 6.1 14.2 60 18.3 15.9 160 30.5 16.6
30 9.1 15.4 70 21.3 15.9

Broadwater well 5. Lat 4635'52" N., long 112°06'38" W. Reported well depth, 260 ft
(76.8 m) below LSD. Water level, 77.9 ft (23.74 m) below MP. MP is top of casing
1.0 £t (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) °c) (fzet) (meters) °c)
0 0 - 91 27.8 14.7 180 54.9 18.5
10 3.0 12.6 100 30.5 15.1 191 58.2 19.0
20 6.1 13.3 111 33.8 15.6 200 61.0 15.3
30 9.1 13.0 120 36.6 15.9 211 64.3 19.8
40 12.2 12.6 131 39.9 16.4 220 67.1 20.1
50 15.2 12.6 139 42.4 16.8 231 70.4 20.5
59 18.0 12.7 151 46.0 17.3 240 73.2 20.7
70 21.3 13.0 159 48.5 17.6 246 78.0 20.9
82 25.0 14.2 171 52.1 18.1

Broadwater well 5. Lat 46°35'52" N., long 112°06738" W. Reported well depth, 260
(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 1L8D. 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) (OC) (feet) (meters) (OC)
0 0 - 151 46.0 17 .4 211 64,3 19.8
96 29.3 15.0 160 48.8 17.8 220 67.1 26,2
101 30.8 15.4 171 52.1 18.2 231 70.4 26,6
110 33.5 15.7 180 54.9 18.6 240 73.2 20.9
120 36.6 16.1 191 58.2 19.0 251 76.5 21.2
130 39.6 16.6 200 61.0 19.4 260 79.2 21.2
140 42.7 17.0
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Table 31.--3ubsurface temperatures in selected water wells
near hot-spring areas-~continued

Broadwater (Helena) Hot Springs area-—continued

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

Measured depth Tempera—~ Measured depth Tempera- Measured depth Tempera-
-below LSD ture below LSD ture below LSD ture
(feet) (meters) & (feet) (meters) ‘o (feet) (meters) o)
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 96 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 i71 52.1 14.7
50 15.2 11.2 120 36.6 13.4 174 53.0 14.7
60 18.3 11.5

Gannon well 1. Lat 46°36'00" N., long 112°06'20"™ W. Reported well depth, 240 ft
(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- Meagured 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 54.7 80 24 .4 56.3 160 48.8 57.2
10 3.0 54.9 90 27.4 56.5 170 51.8 57.2
20 6.1 54.7 100 30.5 57.0 180 54.9 57.2
30 9.1 55,0 112 34,1 57.0 190 57.9 57.2
40 12.2 55.2 120 36.6 57.2 200 61.0 57.2
50 15.2 55.6 130 39.6 57.4 210 64,0 57.4
60 18.3 55.9 140 42,7 57.2 221 67.4 57.2
70 21.3 56.1 150 45,7 57.2 230 70.1 57.2
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