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FACTORS FOR CONVERTING ENGLISH UNITS TO METRIC UNITS 

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

Multiply English units ~ To obtain SI units 

acre 0.4047 square hectometer (hm 2
) 

acre-ft (ac-ft) 1233 cubic meter (m3) 

cubic foot per second (ft 3 /s) 28.32 liter per second (L/ s) 

foot (ft) .3048 meter (m) 

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

mile (mi) 1. 609 kilometer (km) 

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

v 
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SELECTED DATA FROM THERMAL-SPRING AREAS, SOUTHWESTERN HONTANA 

By 

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

INTRODUCTION 

During 1975-77 the Montana district of the U.S. Geological Survey 
collected and assembled data describing the flow, temperature, and chemi
cal characteristics of thermal and related 'i-laters. The vmrk 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-

a o 
tures exceed 38 C (100 F). 

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The data base also included unpublished chemical analyses of water samples 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landowners, and additional published and unpublished data were collected 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

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

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



was established, new data were merged "ith 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 ,,mters. 

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

~ 
Study~ 
area 

0 50 100 MILES 

0 50 100 !50 KILOMETERS 

Figure 1.--Location of study area. 
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Reported rates of flow, particularly at commercially developed 
springs, vary widely according to the observer or use of the water. A 
large part of the flow normally occurs as seepage. Where feasible for 
this study, flow was measured directly using the Hoff or Pygmy current 
meter, a Parshall flume, or a container of known volume and a stopwatch. 

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

All the included data describing composition of gases, stable iso
topes, radioactivity, and subsurface temperatures were collected by the 
U.S. Geological Survey during 1974-77 (tables 28-31). Analysis of samples 
collected during the current investigation for determination of the com
position of gases associated with the thermal wate5s (table 28) and for 
their content of the stable isotopes, oxygen-18 (1 0) and deuterium (D) 
(table 29), was expedited by Mariner to ensure comparibility '"ith the 
results of his previous investigation (Mariner and others, 1976) . 

The isotopic data are expressed in the delta (6) notation: 

where
0 Rx = reporting unit in parts per thousand, 18 16 
Rx = ratio of isotopic concentration of the sample (D/H or 0/ 0) , and 
std = ratio of isotopic concentration of the standard (Standard 

Mean Ocean Hater, or SMOH, in this report). 

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

3 



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

Subsurface temperatures in selected 1vells \vere 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 sho\m on figure 1. Column headings, loca
tion numbers, and abbreviations that are not self-explanatory are described 
below. 

The station number is based on the grid system of latitude and longi
tude. The station number consists of 15 digits. The first 6 digits denote 
the degrees, minutes, and seconds of latitude; the next 7 digits denote 
the degrees, minutes, and seconds of longitude; and the last 2 digits 
form a sequential number for stations within the same 1-second grid. 
Thus, if two stations have the same coordinates for latitude and longitude, 
sequential numbers 01 and 02 are assigned. 

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

Local station-location numbers are shown to the right of some station 
names. The location numbers are based on the Federal system of land sub
division. The first number indicates the tmmship north (N) or south (S) 
of the Montana base line; the second, the range east (E) or west (W) of 
the principal meridian; and the third, the section. The first letter 
follm,ing 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 (10-acre tract). Letters are assigned 
in a counterclockwise direction, beginning with "A'' in the northeast 
quadrant. Consecutive numbers beginning with 2 are added if more than one 
station is located within a 10-acre tract. For example, hot spring 
04Nl9W07DCD2 is the second station inventoried in the S~SW~S~ sec. 7, 
T.4N.,R.l9H. 

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

AC-FT 
CFS 
DEG C 
FT 
GPM 
MG/L 
HICROMHOS 
PC/L 
UG/L 

Acre-feet 
Cubic feet per second 
Degrees Celsius 
Feet 
Gallons per minute 
Milligrams per liter 
Nicromhos per centimeter at 25°C 
Picocuries per liter 
Hicrograms per liter 
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Codes used in the column Sk~LED BY are: 

FR 
H 
K 
M 
tffiMG 
MSBH 

RFS 

USGS 

R. 0. Fournier and E. C. Robertson, written commun. 
Hackett and others (1960), table 31 
Kaczmarek (1974), table 3 
Mariner, Presser, and Evans (1976), tables l, 2. 
Montana Bureau of Mines and Geology. 
Montana State Board of Health (now Montana Depart

ment of Health and Environmental Sciences). 
Robertson, Fournier, and Strong (1976), table 2 and 

unpublished data. 
Data collected for this report. 
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TABLE 1. --(HEM! CAL ANALYSES OF WATER FROM THE MEDICINE HoT SPRINGS AREA 
-····-·~---· 

SPE-
ClFIC 
CON-

DATE SAM- our:r-
Of PLED FLO~ ANCE PH SJti.TiuN NUMBEP STATION LE. TTER "' r.. A ~~E SAMPLE dY RATE (MICRO-

CGPM) ~HOSJ (UNITS) 
4';;'30471140206(10 M"lllCIIIiE HOT SPRHJGS OH!20~12CCD 64-0B-05 "13BH 100 ' I"'EDTCI~'E HOT SPRI·'~GS Olt.l20~i12CC[l 72-08-0"1 MBMG 100 377 B.! ' MEDICif.lf HOT spp r••c;s nhlzor~tzccrl 74-0tl-16 M 105 3'3 B.b A :-IFDICif>E ~-<OT .'>;>PI ~'GS 01N20~12CC!' 76-07-2'1 USGS 85 526 

DIS- DIS- DIS-NUN- DIS- SnLVED SOf"JilJM SOLVEn SOLVED CAlf- SOLVI':D ,.AG- DIS- AD- snoruM PO-;'iT A- o.qE HYDRO- HARD- hn"~ Tf CAL- NE- SULVF.D SORP- PLIJS TAS- BICAR-TTlJN nc TH1Pt.R- r,~"' NESS hAt<n- C1uf.l SIUI-1 SUO l.UM PERCENT TIO'l POT AS- SIUM 130NATE Lt:Tlfk SAMi>Lt:: ATURE SULFIVr:: (CA,I•GJ i\FSS ( CA) (MG) ('JA} SOuiUH RAT In SlUM l'l CHC03) (!JE:.G C) (MG/L) (i"IG/Ll C"GIL) ( 11G/( ) (MG/L) 0•1G/L) O·IGIL) (MG/L) l""GIL) 

' 64-~8-0'5 il'f.0 IS 0 b. D .o 54 II 0 ' 72-08-vQ 18 0 6. 0 . ' 77 " 7.9 !. 5 130 ' 74-l)lJ-16 45. Q . ' !. 9 <.1 80 I. 4 120 ' 76-07-21 47.2 

DIS-
DIS- DIS- SOLV"O DIS-

~Y- ~LKA- !.liS- snLVt!J SLJLVED nrs- souns SOLVO:D DIS- DIS-~r~- D~ TE CArl- D"LlX- LPIITY C llRP.ON S:.JLVE"D CHLn- FLUiJ- SOLVEO (~U"' C1F SOLIDS SULVED SOLVE-D TJI"!r.. CF RQNATE IDE •• nrnXIoE SULFATt fODf RTi.lE SILICA CONS fT- (TONS NTTRATE NlTf<.ATF LE!TEP SAMPLE CC03 l ([JH) CAC03 ( C02) CSD4l lCL l I' J (Sin2) TIJE~ITSJ PER <'I (N(J3) CMG/U (~IG/Ll U·IG/U ("GIL J ( "'G/LJ U~G/Ll 0'11;/Ll C·"'G/LJ (MG/LJ AC-FTJ ( MG/LJ Ct-'G/Ll 
on-oe-os 00 22 7. 0 9.0 • oo • 00 4 72-flb-09 II 0 1.7 " 7. J 12 50 320 .05 .oo • oo A 7U-03-16 !03 .5 33 6.7 14 00 76-07-23 lo 7.e 14 OJ 

:n.s-
SOLVED 

AI~'IO~Jl~ 

!;,TA- r"JATE .'H PllJ-
I !IJ ~,' '" f,[~J 

l_tTIFf-" _,A,~PLf': [,•Jl 
(MGJL) 

hi.I-OP-05 
72-0il-1\9 
7~-u~-1o <. 11) 
76-1.17-2.> 

L' T S- c.\ IS-
Ols-Sl,L\iELi f)l:S- SJLVFi:' IHS- urs- ,'"IJ ~- ub- f"ll!l- SOLvED DIS-.ST<~.- ()AlE ALU~- :Oll.LVU' CAu- ~I)L v:::n SuL,rFO Sr1LVEO SULVFD S<lLVED MA,>~- SClLVt:rl f!J'j CJF n:L'H t.Clr!nJ·J '1lu'"' LIT~Tu'-~ CU"ALT ('lPD[R PlU.'l Lt~l) G A.Nt::SE ~ERCUilY Lt:: TTFrt SAI~f'Lt ( AL) (e) \ ((.J) (Lll l[c.J) ([II) (Ft l ( p~) (Men IH(;) 

' (UG/U (Ub/L) ( IJ(;JL) ( IIG/Ll (UG/L) (IIG/L) ( UG;L) ( UG/L 1 (UG/LJ (IIG/LJ 

A o 1l-06-~'i 

A "!2-llo-V'< ~ 1 ,, 

'" A 1~-llH-lh '"' < \0 201\ ,,, <tO <20 <10 0 <21.1 <.1 

DIS-
uls- CJIS- 1)"[:;- SOL\/Efl 

"T"- 1.1' T" S.JlvFi.l ':ii"JL VED SUUED 1< 1.1tii-
T l U" C( ~FKf:L Zl>~C CES !IJ•r flli)M 

l.t. TT FK SA,11"LE. {fJI) ( Z'l J LUl [R'l.) 
(ur; /L J l!.ll;/L) r ur.;u (lib /Ll 

t>~-nc-us 

7?-,Jo-o'l 
,'I: -I'll- t h <'o <10 <10l' <2n 

9 



TABLE 2,--(HEMICAL ANALYSES OF WATER FROM THE SLEEPING CHILD 
(WEEPING CHILD) HoT SPRINGS AREA------- -

LlATE SAM• 
OF PLED 

SPE-
C IF IC 
CON-
DUCT-

flQ1j ANCE PH 
STATION NUMBER STAT!O>..I LETlER A'D NAME SAMPLE BY RATE (MICRO-

MHOS) (UNITS) CGP!.1) 

~6054911<1001500 A SLEEPING CHIUl HO< C\PRl"--t,S 04Nl"'\'i070Cfl 
SLEEPTI'i\. r.HJLI) HOT SPRINGS 04N19\'I070CI"l 

72-0il-10 MBMG liS 568 B.O 
711-08-15 ' -:>528 505 8.1 

4b054911400l<i01 8 SLEEPII;G CHILfl HOT SPRINGS OlJNI"'v-i07flCCl 

8 Slt:EPHJG ChiLD HD' SPRINGS 114NJ9ri07DCO 
6i.l·Otl·Oil MS!lH 115 
711-08-lS • >5<'8 'i38 8.2 

8 SLEEPING Chllf1 HOT SPRINGS 04N1'llj07DCD 76-0 7-23 USGS 27 "" 

DIS- DIS- DIS-
>.JON- DIS- SOLVEO SODIUM SI"JLVED SOLVED 
CAP- SOLVED 11Ar.- l)!S- AO- SflDTUM PO-

STA- DATE HY!)RO- l-iARD- tlnNATF. CAL- NE- SULVEO SDRP- PLUS ns- "Eli CAR-
I J U~l CF Tf,..,PER- GE.~' ~lESS rlAt<ll- CIU~ 'li•JM 'lfJOliiM PERCENT TION POT AS- SIUM BONATF: 

I_ETTF~ SA!'PLE qi)Rf; SULFJD;:" ( C A, 1'\1>) I•FSS lCA l ( MG) ( 'lA) snoruM RATIO 'liUi-1 lKl CHCfl3) 
(DEG C) ( 1-iG/L l ( iJ,G/L l (MG/L) ( I'.G/L) { '-IG/L) (MG/Ll (MG/L) CMG/LJ (MG/Ll 

' 72-0tl-10 '" 5. 5 • ? 120 '" l" 2. 7 170 

' 74-013-15 43.0 <I • ~ " 6.2 • 2 ll 0 n 12 2. 0 160 

R ot~-oo-ou "d. 0 ?0 ;.o • Q 10' 170 
7/J-O!l-15 'i2.U . ' 5., <.1 120 2.9 170 
76-07-2> 50. <J 

DIS-
DIS- DIS- SOLVFD (llS-

"Y- ALKA- il!S- SOL'iED SOLVEll CliS- SlJLI DS SOLVED DIS- !'liS• 

sn- OAlf CAR- lJRUX- LPIITY CARRON SULVEO C~LiJ- FLUU- SOLVED (Sll'l CF SilL! OS BULVEQ SnLVEfl 

T 1m, Of RU•IATE JoE 
,, rnnnuE :iiJLFHt iliOE :HOE SJLICA COIJ9TI- lTONS ~HTRATE NITRATE 

LFTHY SAMPLE (C03l ( lJH) r:ACIJ3 (CU?) (50111 (CLl CFJ ( SlfJ2) TUE.NTS) "' '"' CIW3J 

(~iG/LJ ( '1G/L l (Mr./L) (MG/L) ('1G/Ll (MG/LJ (1•\r./L} (~GILl O·IG/Ll AC-FTl U-!r.JL) (MG/Ll 

7?-0tl-10 l2o 2.' " 0.? l" 
,, 

'" .60 .os .20 

74-0B-15 133 2. \ "l 1'.8 " 00 503 .n 
bll·DB-UI.I 6 1'9 " u ) 6 .00 .oc 

), 711-08-15 2 143 '· " ,, 9. c; IS o6 

' 7>,-07-21 e2 '·' 

l'llS-
SOLVCD 

AMMu'IIA 
STA- 11.\.H. NIT ~<ll-
r IL1•· OF r.t_>.l 

LETIFK :lAIOPL~ "' ('~G/L} 

72-0.~-10 

74-lJ-"-15 
h4-UF\·04 
74-0R.-15 < .l 0 
76-07-23 

l)f::,- JIS- DIS-
SLLHI) '){<;- SJLVfCI n1s- ,J Is- n1s- lJl3- l)j$- SOLvFD rn s-

O>TA- l!ATE ALUr-1- :>f'L 'iE!1 C1D- ::JlLVtrl 'luLvFV SOL H:ri SULVFD SnLVED ~-A,-,- snLVED 
T IV'J or T:·;lJM bC'It'll, '1TU~" L 1 TnT U'' CuflALT Cllt'Pt:R i'<u-'.! LtAO GA'!ES.t 1-'C.fiClJkY 

Lt TT"'•< SA~1PLE l AL) ,,, ((i)} CLT J \(U) (i_ll) lFE l (t-'!-1) ('1r.) CrlGJ 
( lJf;JL) (IIG/t_l ( Jh/L) (IJG/L l (UG/L) c u,;tL 1 (UG/L) ( •Jb/L) c ur.;u (UG/Ll 

72-~~-10 ?11 30 l 0 
14-0b-l'i "130 <10 1 10 <oo < l 0 <20 <\011 ''" b~-0/l-I.Jil 0 
7~-0!l-15 ;so <JO \tl•' <50 <!0 <20 < \ 0 0 <2\1 <. l 

O!S- LlT.:i-
ST 11- "4T£ S'lLVt n '3l:L <"'U 
I I v~' cF '< 1 L.~ t.L L l••C 

LETlFR :0-~ 'IPLF ( dJ (7 "l 
( ·J~/1. 1 ( uG /Ll 

7 2-ilfl-l <1 
74-,]~-1':> <20 '" bo.j-<)~-r,~ ,, 7~-J~--h <c'n '" 
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.. TABLE 3,--(HEMICAL ANALYSES OF WATER FROM THE lDLO (GRANITE) HoT SPRINGS AREA 
-----·v·o~ 

:lf'f-
CIF IC • CON-

(lll TE SAM- DUCT-
Of PLED FLOw ANCE PH 

STATION NUMBER STATION LETTER '"' NI\Mt. SA~PLE BY RATE: (MICR8-
(GP~I) ~HOSl (UNITS) .. llt>/.1508114315800 ' LOLO <oT SPPHJGS bll-08-04 MSBH 

' Lf'LO HUT SP"l!NG'3 72-08-0q MfiMG 50 234 7.' 

' lOLO HUT SPRINGS 7£1-00-15 M " 22') 9.3 

•• 01'3- !'IS- DIS-

NON- DIS- SOLVED SODILIM SOLVED SOLVED 

CAR- ''if.JL VED MAG- DlS-
.,_ 

SQDIUM PO-

STA- llATE HYOPD- HARD- BON~TE CAL- 'E- SUL V ED SORP- PLUS TAS- BleAR-

T!ON CF TEI-1PE.R- Gt:N ~'ESS i-IAf.<D- C!UM :0:.1\JM SCJOI\1~1 Pf:.RCFNT T!ON POT AS- SlUM BONATE 

LETTER SAMPLE A TURE SULFIDE (CA, MG) !'lESS (Cil.) (MG} (NA) sooru.., RATIO SlUM "' CHC03l 

u (OEG C) (Ml;/U (1>\G/U ( IIG{L) ( MG/l l (MG/L) (MG/LJ (MG/Ll (MG/L) (Mb/Ll 

' 64-0B-04 ~6.0 \0 ".' • 0 50 3! 

' 12-os-oq b 2.' • 2 50 " '·' 1.2 B8 

' 74-08-1'> 44.0 <. 5 1.8 <. \ 52 1. 2 70 

u lHS- DIS-
DIS- ors- SOLVED SOLVED 

~Y- ALKA.- DIS- SOLVED SULVED DIS- SUL!fJS DIS- DIS- AMM(JNlA 
STA- DATE CAR- DROX- LI"'ITY C~RRO~ SOLVEO CrlLO- FU!O- SOLVED (SU._, OF SOLVED SOLVED NITRO-.. 1I ON OF BONATE IDE ~::; DlOXTDf. SULFATE RIOF RIDE STLICA CONSTI- NIT~ATE NITRATE GO' 

LETTER SAfiPLE ((03) (QH) CACU3 (CO?) (SOil l (CL) (F) (SI(12l TUENTSl (Nl (N03) (N) 

(MG/ll (MG/Ll (MG/L) (MG/LJ (MG/U (MG/L) (MG/L) (MG/LJ (MG/U lMG/L) (MG/U {MG/L) 

b4-08-0LI 30 75 18 '. 0 6.3 .00 • 00 
72-os-oq 0 72 1.~ 20 5.5 b." 7J 2"' .07 .30 

r-11 
74-08-1'5 B 71 .I JB o.1 8." 72 <. 10 

LJT s- DIS- DIS-
~OLVED rn s- SOLVED DIS- DIS- DIS- l>IS- DIS- SOLVED DIS-

- SlA- OATF ALU~•- SOL Vt.D CAD- SfJLVED SULVED SOLVEn SDLVEO SOLVlD MAN- SOLVED 
TIOI'< cc JNUM tlOi<ON M!ur• LITHIU~ COflALT COPPER IRQ~ LEAD GANi::SE MERCURY ' 

"LEH£-1 SA~PLt (A.L) (e) (Cl)) ( L lJ (CU} (CUl CFEl ( Pfl l (MNJ (HG) 

(VG/LJ (1)!;/L) (I.IG/LJ (IJG/LJ (UG/L) (UG/L l (UG/Ll (UG/L) (UG/Ll (U\0/Ll 

' t>ii-Oil-U4 '"' • ' 72-0~-09 "' " 711•01:1-IS (0 ))0 <JO 30 <SO <LA <~\) <100 <20 ·' 

• r"'lS-
uts- 'llS- LliS- SOLVED 

Sf A- DATE RCJL ~f D SQLVtD StJUFlJ nUt;!-

T!O'I OF NICKEL Z IIJC CESIUM DlUM 

• LET fER ~AMPLE (N i) ( l~' j t cs) UHJ 
CUG/LJ ( IJG/L) Cur./Ll WG/U 

bil-01;)-04 
7?-~8-09 

7'1-no-!5 <21! 10 <10U <20 

• 
-
• • ll 



• ! TABLE 4,--(HEMJCAL ANALYSES OF WATER FROM THE GREJ_Sj!fi.JFAIRMONT) HoT SPRINGS AREA -SPE-
CIFIC 

STATIU"' NUt~BE~ 

CLlN-
DATE SAM- DUCT-

OF PLE"D FLO!oi ANCE PH 
~AMPLE BY ~<'ATE ("HC~O-

(r;pr.t) .'IHOSl CU'J!TS) -
b'5-0t!-Oil MSBH 
67-09-21 FH '·" 7~-013-l<l M '" 701 8 ·" 
7iJ-ill:l-21 RFS " 76-09-10 USGS 852 '· 3 

11602'H112t18.3SO n A GREr.Snl>! (FAIRMLlNTl HD' SPRINGS 

A G'<t.GSON (FAT""U"JTl HOT SPRINGS 

A GREr.SON (FAit<Yi.JN1J HUT SPRI~'GS 

A 1iREGS8N (FAIR"O'H) ><ur SPRIII!GS 

A GREGsrm (FAIR~U~'T) HOT SPR1~G.9 

.. 
DIS-

NON- OIS- :3f1LVt::D 
CAR- SOLVEi.l ~AG-

sn.- DATE HYDPD- HARD- BO:-.JATE CAL- NE-

llli~l OF TEMPER- GE" NESS HARD- CTUM SliM 

I ETTFR SA"1PLE AT(JRE SULFIDE (CA,MG) N~SS ( CA) (MG) 

{DEG Cl ("1G/Ll (MG!L) CMG/Ll (MG/U (MG/Ll 

65-0ti-Of\ 66.0 20 A.O 2. 0 

67-o•f-21 71.0 I 0 A.O • 0 

74-08-19 70.0 1.6 3. 9 < • I 

74-08-21 73.0 I 0 "·0 • 0 

76-0'1-10 70.0 

DIS~ 01:3-
SO['llUM SDL VEf'\ SlJLVED 

01 s- oc- snDIUM PO-

SOLVED SOF?P- PLUS TAS- BICAR-

SUI'liUM PCci?Cf:NT Ttl)"' POT AS- SlUM t>ONATE 

( NA) SODIU'-1 RATIO SIUM (K I (HC03) 

CMG/Ll (MG/Ll (MG/LJ (MG/Ll 

182 170 

180 " 25 A.7 100 

170 3. 9 160 

180 " 
, 4 .I 100 

156 

.. 

.. 
Lc .. 

DIS- OlS-

UIS- nrs- SOL VEil SOLVED 

ALKA- or s- SOLVfl) Sf1LVED DIS- srJLl,)S DIS- DIS- AMMONIA 

ST~- DATE CAR- UNITY CARbON Si'JL VED CHLO- FLUO• SOU ED (SUM Of S•JLVfU SOLVED NITRO-

TI(ii>J OF RO"JATE AS DIO'I:l')E SULFA IF ~<IDE "llOE SILICA CONSTI- NITRATt: NITRATE GEN 

L"'TTtR 5A"1PLE rcn,; 1 CACl13 r cn21 ( SCJ4) CCL} (F) (S'[Q2) TUEt-.TSl ( N I (N03) INJ 

( Mi':/L) (M(,/L) (MG/L) (MG/L) IMG/l} ( .'IG /Ll (MG/Ll U•'G/Ll (MG/Ll (MG/Ll (MG/Ll 

65-04-0A 0 I" 180 20 18 • 00 • 00 

4 67-09-21 3 1]6 1.1 leD 13 77 542 

A 74-08-19 3 136 1.1 180 17 18 " 
<.10 

7!!-08-21 3 I o I 200 9. 3 II " 589 

7r:.-o9-l n 128 1.1 180 " 78 

lHS- UTS-
DIS-

SOLVFU Ill~- SULVFU ')IS- DIS- f'l~- DIS- nrs- SULVED DIS-

STA- DATF ALU~1- SilL Vt.r:l CAD- SOLVt:D SOLVEIJ SOLVED SOLVEll SOLVED MAl·- SOLVED 

TID'·' rF INU~I t:lOknr-. MTUM L ITHTUM CURAL T [f1PPEH IRI.l'J LEAD GANESE:. MERCIIRY 

LETTfr-l SAMPLl ( AL) (e) cro1 ( L I) (COl CCII) ( FEl (1-'6) P~Nl {HG} 

[Uf'/LJ (l'G!Ll (Ur;fL) (1)(,/L} (Ul:/Ll ( liG/LJ CUG/L) (UG/Ll (UG/Ll (IIG/U 

b"i-04-0'3 
o7-09-i:.l %~ 780 

14-~11-19 I' 3Gf'l <10 690 <50 <10 <?.U <100 <?0 <.1 

/'.l-Otl-21 '" 700 

[liS-

r• .. 
I 

• . 

'1 

--UIS- [11'5- DIS- SOLVED 

STA- L!ATE SUI_ VEll Sr:lLVUl SuLVFU HUE!!-

liu" OF fJ!CKfL ?PJC CESI'.IM OIIJI-1 

li:. Tl Eel S~MPU:. P-ill UN) ( e;;) CRB l 
(JG/Ll (II GILl (Ur:/LJ (UG/Ll 

to'i-~i!-\)>'1 

67-0'1-~1 
711-fltl-19 <20 <!0 100 ;0 

1~-oe-21 

-I 

12 .. 



TABLE 5,--(HEMICAL ANALYSES OF WATER FROM THE WARM ~fKlNGS {STATE HoSPITAL) AREA 

SPE-.. CIF IC 
CON-

DATE S~M- FLrJW LlUCf-
lJF PLED RATE ANCE PH SlAT ION NU"'flE'< STAllON LET fER '" NA>,jl SAMPLE " (GP"') CeHCRU-

MHOS) (UNITS) 

4610l!Oll2474000 r'ARM SPj.>HJGS (STATE. HUSP lf ALl 65-Ull-Oil MRMG 60 
>'<ARH Sf'R 1 i'<GS (STArt HUSP l TAll 67-09-21 FR ,_, 
ii:Af<M SPRINGS (STATE H05PITAL) 74-0I:l-19 !58 1510 e.5 l'IARM SPRI1<GS (STATE HOSP Ir All 7£1-0IJ-21 'FS 30 
V.Af<M SPRINGS (STATE HLISP IT All 76-0'1-10 USGS 50 t£165 '·' 

DIS- DIS- DIS-
NOt'l- 015- SOLVED SllDIUM SOLVE!.J SOLVED 
CAR- SOLV~lJ MAG- DIS- 'D- SUDIU~T eo-

STA- 1)1\TE HYLJRO- rlARD- 130NA T E CAL- ~~E- SULVED SO!\P- PLUS lAS- HILAR-
TIUN OF TEMPER- Gt.N 1\IESS HAkO- C!UM Slu~ SOU!UM PERCENT TION PuT AS- SlUM BONATE 

LETTEcr SAMPLE ATU~E SULFIDE ( CA, ·"G) NESS (CAl (_\'iGJ CNAJ SODIU"1 RA TIU SlUM (j() (HC03J 
(DEb C) (,~G/LJ (MG/L) (!>1G/L) ( %/L l (MG/L) (MG/L) (.~GIL) (MG/L) (MG/Ll 

65-04-08 71 • 0 '"' "" 230 l7 150 zoo 
' 67-09-21 n.o 57 0 050 180 " 120 ;o 2.2 29 150 

' 7.:.-ot~-19 77.0 .7 '"0 430 220 22 120 " 2.1 20 260 
74-08-21 711.0 570 m 1'8 22 >30 32 2.4 23 220 
76-u9-10 70.0 '" 

urs- ors-
urs- DIS- SDLVED SLJLVED 

ALKA- DIS- SClLVElJ SOLVED 01:3- SllLIOS ()[~- t.JIS- AM.'o10"1IA 
STA- DATE CAR- LHlTY CARt! Or-. SOLVED CHLU- FLUO- SOL\IED (SUI4 IJF SI)L\oi::O SULVED NITr-lD-
TlUN '" dLJ,~A Tt: " DlOXlOE. SULFATE RillE RIDE SILICA CUNSTI- 'H TkA fE NITRATE GEfl 

LfTH.R SAMPLE (C03J CACU3 (C02J (SOil J ( CLJ 1 F 7 CSIU2 l TUENTS) (•'l) CNU3) (N) 
('IG/L) (kG/LJ (MG/L} (~!GIL) (MG/LJ (MG/Ll (MG/Ll (t',G/LJ ( Mt./L l (MG/Ll (.'1G/U 

65-o.:.-ua 213 7oo ". 0 4.0 • 00 • 0 0 
67-0'l-21 123 3. 0 080 6.0 5o l16U 
74-08-1-l <( 2U m 070 5. 0 3.9 56 1250 <.10 
7Q-Of1-21 IOU 020 2.4 50 ... 76-09-10 M " 6;0 5. 7 53 

... ns- DIS- ors~ 
Si)LVU> DIS- SOL'~ED 015- 013- urs- DIS- DIS- SULVC.O DI~-Sf A- U.:OfE ALU·'1- SULVO.D CAD- SOL~E.D SULVED SUL'oJED StJLVED SUL\IEO MAioJ- SOLVED 

THiN '" I fJUM flORi)r. M IUr~ LlTrllU~j COtlALT COPPER IRUI\t LtAO GMJtSE ~tERCUt<Y 
LETTt.K SAl~PLl (AU "' lCU l (Ll J (CUJ (Cc.i l lFEJ (1-'BJ ('"II'<) (HG) 

(UG/L) ( LJG/LJ (UG/Ll (IJL;JL) (UG/Ll ( UG/LJ lUG/LJ lUG/U lUG/LJ (UG/L) 

65-011-08 1 500 

' o7-0'I-21 '" 3 "" 7~-01:1-19 < 1 1" 0 <to 36() <50 <tO 50 <lou " <.I 
74-0d-21 300 "" 

DIS-
lllS- urs- DIS- "ULVt:u 

S 1 A- !.lATE SJLVE.t.l SUL Jt[) SULVEG PUI:li-
T Iur' OF t~lC"'i:L z r,~c CtSil;M \)lUI'\ 

LUrEf< S~t~f'LE (Nl) (ll'<) (C~) ( RI:IJ 
( l)ljjl) (UG/LJ (UG/LJ (lJ(;/L} 

" 6'i-cl~-Ofl 

' "7-0 9-.:'1 
74-08-\9 20 110 1" 0 toe 
74-0<:3-~1 

13 



TABLE 6,--(HEMICAL ANALYSES OF WATER FROM THE JACK:SO/:i_ (JARDINE, BIG HoLE) HoT SPRINGS AREA 

SPE-
CIFIC 
CON-

DATE SAM- FLQ)'j DUCT-
OF PLED RATE ANCE PH 

STATIGr~ NUMI:lER STATION LETfER A" NAME SAMPLE BY {GPM) {PHCRO-
MHOS) (UNITS> 

452135113231100 A JACKSON RANGER STATIO"! 77-07-13 USGS ISO T. b 
A JACI\SON RANGER STATION 77-07-13 USGS ISO T. b 

~5220~1132411 00 B JACKSON (JARDINE) HOT SPRii,GS 05S JS!j 64-08-0b MS8H 
B JACKS(Jr-< (JARDINE) HOT SPRINGS OSS1~n 67-09-21 " B.b 
b JACKSON (JARliiNEJ HUT SPRINGS 055151'< 72-07-26 MBMG 1020 9. 0 

8 JACKSON (JARDINE) HOT SPRINGS 053151'1 74-08-16 H >264 972 '·' B JACKSuN (JARl!li~EJ HOT SPRINGS 05SJ5tj 74-0I:l-21 RFS 950 
B JACKSON (JARDINE) "OT SP!(INGS oss t 51'< 76-07-23 USGS 1130 T .I 
B JACKSON (JARUH<El HOT SPRINGS U5SI5"'1 77-07-12 USGS 2b5 1092 0. 8 

' JACK SUN (JAI-Wlt'-!EJ COT SPRI.~GS 05Sl51'< 77-07-12 USGS 2b5 1092 '·' 
l.l52215113243200 c JACKSUi~ SCHOOL HOUSE 77-07-13 USGS '" 

Dis- !iiS- ors~ 

NON- Dis~ SOLVED SODIUM SOLVELJ SOLVED 
CAR- SiJL'VE:D ~AG- DIS- Ac- '>UOIUM PO-

STA~ DA!E HYDRO- HARD- ciOi;ATE CAL- "'- SULVELJ SORP- PLUS TA.s~ ~I CAR-
T 101; OF TEMPt:R- GEN r<ESS HARD- ClUM SlUM SU!HUM PERCE~T liON PiHAS- SIU~ BUNAH:. 

LETTER StiMPLE ATUkE SULFIDE (CA, r~G) tiESS ( CA) ('1G) (Nll.) SOUlUM CH,TIJ SlUM '" (HCU3) 
CDEG CJ ( ~1(,/L] (MG/L) OiG/LJ (M~/Ll ( 1-\G/Ll (~1G/Ll (Mli/ll (MG/U (MG/U 

A 77-07-13 1 ~. 5 . ; .I 3b 97 15 • 7 73 
A 77-07-13 14.5 
B 64-08-06 57.0 46 " 2.0 240 b!O 
5 67-09-21 58.0 31 '·' 3.5 "' 92 19 II 570 
0 72-07-26 5ti.u 22 3.9 ; • 2 230 '" 22 to 490 

B 74-0ti-lb 58.0 • b " to 3.7 240 91 lb I 0 010 

" 74-01:1~21 59.0 "' II 3. 2 250 " 17 II 030 

' 76-07-23 60. 0' " >2 3. 5 230 " 15 12 bl1 
B 77-07-12 5tl.3 42 II 3. 4 240 " lb II 010 

' 77-07-12 58.3 

77-07-13 15.5 120 37 7.2 21 27 • B 2.9 

DIS-
DIS- DIS- SULVED DIS-,_ ALr.A- DIS- SOLVO:.D SOU EO DL:i- ::iOL !I)S SULvEO DIS- I.Jl!:i-

SH- C'ATE CAR- OROX- L!NITY CAK\JON SULVED UlLU- FLUIJ- SOLVtll (SUM uc SULlDS Si.JLVt.D SOL VI:.D 
TTm, JF OOIH\ fE IUE " OIOXIDE SULF 4 a: fd,)E KIUE SILICA cor•!:iTl- (TUNS ~ITRATE ljlTPA TE 

Li01TE'f SA'"1Plt:: ( CU3) (UH) CACIJ3 ( CU2) ( 504) ( CL J (f> ( S ILl2l TLiE~TSJ Pt.K (N) (NU3l 
(MG/L) (MG/l) (MG/Lj HI(,/LJ (~L>/Ll (i'1L;;L) u~G;u (MG/Ll (MG/L) AC~I-T) (!~G/LJ lMG/L} 

77-0 1~13 60 2. b " 2. 1 . ' " 112 
77-07~13 " b4-U8-06 000 43 I 0 1.9 .oo .00 

' 67-09-21 2t ':>02 2., 40 6. 0 " 660 
0 72-07-26 5o S80 I. 0 "' 6. 7 2.6 57 906 .02 .I U 

7~-08-16 <I "iUU !55 " 7.7 2.0 02 672 .91 
74-0ti-21 '" 50 II 1.3 " b'!Cl .9> 
76-07-23 SOb " 01 ". 8 1.'1 97 672 ·" 77-07-12 soo ISS 06 b .I 1.0 47 ol u .91 
77-07-12 5I 

77-07-t3 6. T 

o 1 s- DIS- '-'IS-
S,JLVEO SOLVtO SUL-

Nl fKiTt ~~~~~~UI'IlA VtD-

STA- DATE PLUS iHif.:U· PHD!:i-
r r [J,~ uc r<I I hAlt: l;t_N PHLJRLJS 

Lt TTEtf SA~<"PLE ltd '"' { F J 
('16/Ll (M,fL l ( MG /L) 

77-07-U 
77-07-13 
b<I-OB-06 

" 07-09-<'1 
6 72-07-26 

0 7 il-utl-1 b < .1 (j 
74-0e-2! 

6 7b-07-23 • oO • 00 
77-07-12 

a 77-U7-12 

77-07~13 

14 

.. 

.. 
• 
D 
01 
11111111 
~ 

hi •• , 
•• 



• 
1111 TABLE 6,--(HEMICAL ANALYSES OF WATER FROM THE JACKSON (JARDINE, BIG HoLE) HoT SPRINGS AREA--CONTINUED 

DIS- DIS- DIS-
SOLVED DIS• SOL VF.D DIS- DIS- ors- Olfl- DIS• SOLVED 

1111 STA- DATE A.LUM- SOLVED CAD- SOlVED SOLVED SOLVED TOTAL SOLVED SOLVED MAN-
liON OF !NUM BOHON MIUM LITrliUM COBALT COPPER !RUN IRON LEAD GANESE 

LETTER SAMPLE (ALl "' (CO) (LIJ CCD) CCUl CFEJ (FE) (PBJ {MN) 
(UG/L) (UG/L) (UG/L) (UG/L) CUG/Ll {UG/Ll CUG/L) (UG/L) CUG/Ll (UG/L) 

• 77-07-13 30 40 " .. B 64•08-06 140 
B 67-09-2! "' 350 
8 72-07-26 370 350 40 
8 74-08-lb <I '" <10 320 <50 <1 0 <20 .qoo 40 

A 74•08-21 650 350 
8 76-07-23 770 370 130 .. 8 77-07-12 360 
c 77-07-13 20 

hi 
hi 

• DIS• DIS-
DIS- DIS- SOLVED DIS- DIS• SOLVED 

' 
STA• DATE SOLVED SOLVED STRON• SOLVED SOLVED RUBI-
TION OF MERCURY NICKEL TIUM ZINC CESIU~ DTUM 

LfTTER SAMPLE CHG) ( NI) (SRJ (ZN) CCS) (R8) r'. (UG/L) (UG/LJ (UG/Ll CUG/Ll (UG/L) (UG/U 

• 77~07-13 10 

' 6 64•08-06 

l B 67•09•21 
8 72·07•26 
6 7Q•08-I6 <.1 <20 120 <100 30 

6 7Q-08•21 
B 76-07-23 560 
6 77•07-12 560 
c 77-07-13 

• 
15 



TABLE 7 ,--CHEMICAL ANALYSES OF WATER FROM THE NEW BILTMORE (ZIEGLER) HoT SPRINGS AREA 

SPE.· 
CIFIC 
CUN• 

DATE SAM- SAMP• FLOW OUCl-
OF PLED Ut.G RATE ANCE 

STATION NUMBER STATION LETTER MW ~JAro\E SAMPLE " DEPTH (GPM) (MICRO- .. 
(fTJ MHOS) 

452741112282400 NE< BIL TI_,ORE COLO SPRING 70-12-16 USGS 0. 0 I 734 
£152 710 112 2828 0 0 NE\'1 IHL TMOflE HOT SPRINGS 64-08-06 MS8H 100 

' '" 8IL TMORE HOT SPRINGS 67-09-21 FR 
8 '" tHLlMORE HOT SPRINGS 72-07-10 MBMG 10S 21£10 
0 NE< BILTMORE HOT SPRINGS 74-08•17 M " 2160 

0 NE> BILTMORE HOT SPRINGS 74•08-21 RFS 31 
0 "" BILTMORE HOT SPRINGS 76•12-10 USGS 32 13 221.10 

DIS• DIS- DIS-
NON- DIS- SOLVED SODIUM SOLVED SOLVED 
CAR- SOLVED MAG• DIS- ,_ SODIUM PO-

STA- DATE HYDRO- HARD- BONATE CAL- "" SOLVED SU~<P- PLUS lAS-
TION Of PH TEMPER- GEN NESS HARD• CIUM SIU~l SODIUM PERCENT liON POT AS- SlUM 

LETTER . s-A:11.~LE A TURE SULFIDE (CA,MGl NESS (CAl (MG) (NA) SODIUM RAllO SlUM (K) 
(UNITS) COEG C) (~1G/Ll (MG/Ll (MG/L) (MG/Ll CMG/Ll (MG/l.) (MG/L) (MG/LJ 

A 76-12~16 T. I O.T 320 56 90 24 3B 20 .9 A. S 
B 61.1•08-06 52.0 1000 1000 310 TO 190 
B 67-09-21 7. 9 990 870 200 71 100 25 2.2 27 
B 72-07-10 7. 3 900 soo 250 72 ITO 28 2. A 20 

7£+·08•17 6. 8 53.0 1.1 1000 040 290 n !60 25 2. 2 24 

8 74-08•21 54~0 980 T70 280 69 110 19 I.S 27 
8 76•12-16 0. 8 53.9 1100 860 300 12 !60 24 2.2 20 

DIS• 
DIS· DIS- SOLVED DIS• 

HY- ALKA· ors- SOLVED SOLVED DIS• SOLIDS SOLVt:D DIS-
STA- DATE BICAR· CAR- DROX- UNITY CARBON SOL VE.D CHLO• FLUlJ· SOL~ED (SUM OF SOLIDS SOLVED 
TIIJN OF BONATE BONATE JOE AS DIOXIDE SULFATE RIDE RIDE SILICA CDr'-!STI- (TONS NITRATE 

LETTER SAMPLE CHC03J (C03J (QH) CAC03 (C02) (SD£1 J (CL) IF! ( SI02) TUENTSl PER (N) 

(MG/L) (MG/L) (MG/Ll (MG/Ll (MG/L J (MG/LJ (MG/Ll (MG/l.) (MG/Ll (MG/Ll AC-FT) (MG/LJ 

76-12-16 320 207 41 140 10 I.! 
64-08-06 230 109 1200 so A.S • oo 

e 67-09-21 ISO 123 3.0 II 00 so A2 1810 
0 72-07-10 "' 40 3. 9 1100 " ".o 55 1810 .oo 
0 74-08•17 230 <I 189 so 1100 A6 3. 3 "' !bOO 

B 71.1-08-21 258 212 1180 52 1.8 45 1890 
B 76-12-16 229 188 58 1200 " 3. 6 "' 1970 2.68 

DIS- o Is-
SOL \lEU SOLVED 

ors- NITRlTE AMMONIA 
STA- DATE SOLVED PLUS NITRO· 
THIN OF NITRATE i~ITRATE GEN 

LETHR SAMPLE (N03l (N) (N) 

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

76-12·16 
b<l-08•06 ,• oo 
bl-09-21 
72·07-10 • 00 
74-08-17 • 20 

B 7~·08-21 

8 76•12-16 .oo 

16 



TABLE 7, --CHEMICAL ANALYSES OF WATER FROM THE NEW BILTMORE (ZIEGLER) Hor SPRINGS AREA--CONTINUED 

DIS- DIS- DIS-
SOLVED DIS- SIJlVED DIS- DIS· ors- DIS• DIS- SOLVED lHS-

•• STA• DATE ALUM- SOLVED CAD- SOLVED SOLVED SOLVED SOLVED SOLVED MAN· SOL \lEO 

TJO"' OF INU~l BORON 11IUM LITHIUM COB~LT COPPER IRor< LEAD GANESE MERCURY 
·LETTER SAMPLE CALl '"' (CD) (LlJ {COl (CUJ {f(') CPO) {Mf<l Crl·Gl 

(UG/LJ (UG/U (UG/L) ( UG/Ll (UG/LJ CU~/ll ( UG/Ll (UG/L) (UG/LJ (UG/Ll 

8 64-03-06 200 
B 67-09-21 1040 210 
8 72-07•10 210 0 0 
8 74-08-17 no <10 180 <50 <10 100 <100 30 < .1 
8 74-08-21 880 210 .. 
8 76-12-16 870 2!0 30 .. 

•• DIS- DIS· 
DIS• SOLVED DIS• DIS- SOLVED 

STA- DATE SOLVED STRDN- SOLVt:D SOLVED RUBI• 
TTO"l OF 1-HC~<.EL TIUM ZINC CESli.JM OIUM 

LETTER SAMPLE (NIl (SRJ ( lN) (CS l ( Rt'l l 
(UG/Ll (U(.,/L) (UG /L J (UG/Ll ( UG/U 

B OLI-08-0b 
B 67-09-21 
B 72-07-10 •• B 74-08-17 20 " <100 80 

' 7'1-08-21 .. B 7b-12-16 4000 

17 



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

UATE SA~-
OF PLED 

STATIUN :<U"'BER STATION LETTER A'D NM1E SAMPLE BY 

i.i5272t!!U0631UO 

STA-
TlO~< 

LETTEf< 

STA-
T I 1Ji, 

LETTi::ii 

A 
4 

' A 

DATE 
OF 

SAMPLE 

oi.I-Of\-06 
67-09-21 
72-07-d 
74-uB-20 
71.1-08-23 

76-07-CZ 

IJATE 
uF 

SAMPLE 

61.i-OI;j-Uo 
b7-0"'-21 
72-IJI-?..7 
71.1-()13-i:(J 
?Q-Ob-23 

76-07-22 

:ou
ll;J,, 

Lt:T Tt~ 

TEMPER-
A lURE 

WE:.G c) 

46.0 

i.lb.S 
'<9,0 

~7.6 

CAR-
8UI><A TE 
( COSJ 
(Mc;;LJ 

21 
2 
3 

64-0rJ-06 
o7-u'l-21 
12-u1-n 
11.1-0b-C\l 
74·0~-23 

Elr<HOKN CPULARIS) oQT SPRirJGS 04Sl2;,29ACC 64-08-oo MS6H 
CLKHlJR~ CPlJLARIS) "01 SPRINGS 04Sl2~29ACC 67-0<l-21 CR 
t.LKHURI-< (PUL~RlS) "01 SPRIIJGS 04SI2'~29ACC 72-U7-27 MSMG 
tLKHURN (POLARIS) "" SPRINGS 04SI2;,29ACC 74-08-20 M 
ELKrll!Ri\J (POLARIS) HOT SPRI11GS 04:,1<'•~2'-IACC 7LI-08-23 RCS 

ELKHORN (POLARIS) HUT S,>>?INGS 0'1C.l2n29ACC 76-07-22 USGS 

DIS-
N(JN- urs- SOLVED SUD IU!~ 
CAR- SULVE.D •'lA~.>- DIS- AD-

HYDRO- HARD- B\JidlE CAL- r•t:- SULVi:_L.l SURP-
Gt:.•< ~rcss HAHO- CluM SlUM SUDIU~I f'ERCENT TIJN 

SULF!Dt ( CA, ~~G.) NESS ( CA) ('1GJ (r-IA) SOiliU~ HAT !(J 
(t~L;/L) (~G/LJ CHG/LJ { '\G/LJ (MG/LJ (MG/L) 

" '. 0 1. 0 
5 2. 0 • 0 " R! 8.3 

1 0 1. 8 1.5 " '" 6. 8 

. ' 1.9 <.1 '" 2. 0 • 0 " R4 R. 3 

DIS-
DIS- or s- SlJLVt:O 

"'- All\ A- !.JIS- SOLv£i.J SOU ELl DIS- ~OLIOS 
l)R[]X- L!Nl Tl CARtOON SULVEO C.-1Lu- FLUIJ- SL!Ut::J (SUI-I cF 

l vE " VIOXIL!£ 3ULFATC RIUE KillE SILICA CDI~STI-

[t)f.i) CA Cil3 ( CU2J C SUi.!) C CLl (f) CSIL12) fU<-'HSJ 
(MG/L) (~GIL) (!~GIL) ( '1G/Ll ( '1~/L) (MG/LJ U~G/Ll (Ml./LJ 

75 25 3.0 2. 9 

" '-' 2o • 8 47 lol 

" • 5 " 1. 8 2.6 37 221 
70 • 2 27 1. 7 2.0 S';i 
o1 32 1.0 " 

" 2.3 2.il 52 

lJ 1:3- [)IS-
SOLVEC> OIS- S~LVEU LllS- GIS- OIS- DI.:J· 
.~LU.•i- SOLVED LALJ- S·JL~~D s,rLot:D SGL\11:.0 TV TilL SULVtu 
li>lif>l bORI"if,r '1IU~ L l T MI 1_1.'~ CUilALT COo"Ptfl lt<ON lRUN 

(ALl (13) (CO J lLI J (CJ J ccu) (F-t.J (FE l 
( UG/L) (UG/Ll ( UG/Ll l-JG/L) (Lii;/l) ( U~.>/LJ (UGILJ CJG/Ll 

21JO 
220 eo 

oo 
17 '" <1 0 so <':>0 qQ <20 

<1 uo " 
lJIS-

01s- urs- DIS- QIS- SllL\'Ell 
~TA- DAlE:. SOL<EU Sl•1.VE0 Si.JL\IC:I) 3ULVECJ RU"I-
r IcJ,·r CF '"'tf<CUR~ t,JCML llHC CtS ru.·~ lHUM 

LUI£" SAI'PLt {HG) (JJll (LN) ( cs) ( Rb) 
(UG/L) c u,; Ill ( JL;/L l ( IJ,j/LJ (liG/Ll 

b 1-0b-Ob 
67-uq-21 
72-07-21 
74-v~-?.o '.1 <20 <IC <liJU <20 
7a-u~-23 

l8 

SPE-
CIFH. 
CON-

FLOW DUCT-
RATE AN Ct. '" (GPI-Il (MICRO-

MHOS) (UNITSJ 

8.0 
450 '" '·' 1 05 209 '·' " 

28 241 

lJ!S- o1:.;-
SULVE.O SLlLV£0 
SuO IUM PC-

PLUS TAS- t!lCAH-
PUT AS- SlUM t\011AT£ 

SILIO! «1 ( HCU3} 
(MG/LJ (MG/Ll lMG/L) 

" 49 
3.5 8b 

• 7 77 
.7 77 

1. 0 99 

DIS-
SULV~D 

LJIS- DIS- A'1MlJNIA 
SULVtO SUL Vt::D NI TRlJ-

IHTRATt Nilt<ATE GEN 
(rr) (NO ~l '" (MG/L) (MG/L) (MG/Ll 

• 0 0 • 0 0 

. " .70 
..:.JO 

LllS~ 

DIS- SuLVE(J 
::;UL Vtl) MAN-

Lt:AU 1.>-AII<ESE 
( pfj) (MI.) 

[U~.>/L l CUG/Ll 

< 1 \) 0 <20 

1 •. : i' . ~ 
,, 

... -. l 
I .. 

.. 
bl 

~~--~ liiUM 

• 



TABLE 9,--(HEMlCAL ANALYSES OF WATER FROM THE PULLER HoT SPRINGS AREA 

:JPt.-
ClFIC .. CON-

DATE SAI-l- DUCT-
uc PLED FLlJW ANCE PH 

STATION NUMBER STATION LETTER '"" NA·~E SAMPLE BY "ATE (MICRO-
(GP~-jJ r<,HlJSl (UNITS) .. 4510171l2090700 A PUL!..ER ,oj/lRM SPRING 73-07-21 ' 7.0 

A PULLER ~ARM SPRING 76-05-14 USGS 1. 5 lbBO 7.3 
!151018112090701 B PULLER eDT SPRINGS 7b-u5-14 USGS 50 1080 7. 7 
1.151032112082701 c MALONEY COLU SPRING 76-05-14 USGS 50 605 7 .6 

.. DIS- DIS-
NON- DIS- SOLVED SODIUM SOLVED 
CAR- SOLVED MAG- DIS• AD• PO• ALI<.A-.. ST A- DATE HARD- BONATE CAL- "" SOLI/ED SORP- TAS- BlCAR- CAR- LINIT~ 

TlON OF TEMPER- NESS HARD- CIUM SlUM SODIUM PERCENT TION SlUM BONATE BONATE AS 
LEITER. SAMPLE ATURE CCAd~Gl NESS CCA) (MG) (NA) SODIUM RAT Ill '" CHClJ3 l CC03l CAC03 

{DEG Cl CMG/Ll CMG/Ll CMb/lJ ( i"G/LJ (MG/L) CMG/Ll CMG/Ll CMG/Ll (I'IG/LJ 

' 73•07·21 £13.0 220 5B " 250 " 7. 3 20 
A 76•05•14 41.0 200 64 20 330 72 

9 ·' '" 537 0 "0 
d 70-05•1£1 44.£1 220 56 19 330 " 9. 7 '" 511 0 "' c 76•()5·14 13.0 300 " 63 33 23 12 .s 8 .I 305 0 250 

DIS- DIS• DIS• 
DIS- tllS· SOLVED DIS• SOU ED SOL-

DIS· SOLVED SOLVED DIS· SULIDS SOLVED NITRITE YEO-
51 A- DATE CARBON SOU EO CHLO- FLUO- SOLVED (SUM OF SOLIDS PLUS PHOS• 
llOi'< OF DIOXIDE SULFATE RIDE RIDE SILICA CONSTI• (T\)(Ij$ NITRATE PHORUS 

LETTER SAMPLE (C02J (SUI.Il CCLJ (F) (SI02J TUENTSJ PER '"' (P l 
(MG/Ll (MG/L) {MG/U (MG/Ll (MG/L) (MG/L) AC•FTJ (MG/L) (MG/L) 

' 73·07-21 91 20 
A 70-05·11.1 " 370 91 2 .I 32 1200 1. 03 • 06 .uo 

• " 76·05-1£1 )6 350 91 2.2 33 1100 1. 58 • 0 0 .DQ 
c 70-05-14 12 130 l2 • 7 "' 482 • 66 .11 .02 

• DIS- DIS• DIS-
DIS- SOLVED DIS• SOLVED DIS- DIS· DIS- DIS- SOLVED OIS· 

'iT !I- DATE SOL'~ED BERYL· SOLVED CAL!- SOLVED SOLVED SOLVED SOLVE.D MAN- SOLVED 
TliJt~ OF ARSENIC LIUM 801'(0N MlU,'1 LITHIUM CUPPER IRON LEAD GANES£ MblCURY 

LETTER SAMPLE. (AS l (llEl CB J (Cell CLIJ ( cu) CFE J (Plll OiN) CHGJ 

• {UG/LJ (Ub/L) (UG/Ll (UG/Ll (UG/Ll (UG/LJ (UG/L) (UG/L) (UG/LJ (UG/l) 

76-05-11.1 '" 200 &0 
76·05-14 " 690 >'0 "' 4 30 • 0 
76-05-14 70 30 " 

DIS- DIS- DIS· DIS-
SOLVED DIS- SOLVED SOLVED SOLVED ors-

s TA- DATE:. MOLYB- SOLVED SELE- STRUN· VAl~ A- SOL~EO 
fiUN CF OENUM NICP<t.L l'l!UM liUM OIU!>1 ZINC 

LET H~ SAMPLE (MO) (N I) ( SE) ( SR J "' (ZN) 
CUG/LJ (UG/LJ lUG/LJ (UG/L) CUG/L) (UG/Ll 

76-05-11.1 II 00 
e 70·05-14 l 0 0 0 • 0 20 
c 70-05-14 810 

19 



TABLE 10.--(HEMICAL ANALYSES OF WATER FROM THE SiLVER STAR CBARKELLS) HoT SPRINGS AREA 

SPE-
C IFlC 
CON-

OA.TE SA.K- SAMP- FLOW UUCT-

UF PLED LING RA.TE A.NCE 

STATION NUMBER STA.TlD'~ LETTER 'ND NA~'E 
SAMPLE ey DEPTH {GPM) (MICRO• 

(fT) MHOS) 

454015112181501 ' SILVER STA.R CGLD SPRING 1 
76-05-1 ~ USGS l. 0 '" 

1154106112171100 ' SILVER STAR COLD WELL 02S06~01CDD 76-12-15 USGS 45 93l 

45<110711217~200 c SILVER STAR HOT SPRINGS AT GRATE 76-12-15 USGS 38 'l7 

c SILVER STAR HOT SPt'iiNGS AT GRATE 77-06-21 USGS 38 'l8 

454107112174201 0 SILVER STAR HOT SPRINGS 
64-08-05 MSBH 

0 SILVER STAR HOT SPRINGS 
67-0'l-21 FR 

D SILVER STAR HOT SPRINGS 
72-07-10 lo\ijro\G l50 847 

D SILVER 3T Af< HOT SPRINGS 
7<!-0I:l-18 ' '" SOB 

D SILVER STAR HOT SPRINGS 
74-08-21 RFS A .b 

t.l511109112165900 E JEFFERSON RIVER AT SILIJER STAR 7o-O'l-09 USGS 
A7l 

11542LH 12200200 SILVER STAR COLD SPRING 2 
76-0'l-09 USGS 

365 

115t.l243112210200 G SILVER STAR COLD SPRING 3 
76-09-09 USG::l <1. 0 2bb 

DIS-
DIS- DIS-

NON- DIS~ SULVED SODIUM SOLVED SOLVED 

CAR- SOLVED MAG• OIS- AD- SCJDIUM PO-

STA- DATE HYDRO• HARD~ 80NATI:_ CAL~ "'- SOLVED SORP- PLUS TAS• 

flW< OF PH TEMPER• GEN NESS HARD• CIUM SlUM SODIUM PERCENT TION pOT AS- SlUM 

LETTER SAI-IPLE ATURE SULFHlt. (CA, MG) NESS (CAl (MG) (NA l SODIUM RATIO SlUM (K) 

(UNITS) CDEG CJ CMG/Ll (MG/Ll (MG/U CMG/Ll (MG/Ll (MG/Ll (MG/Ll ( MG/Ll 

76-05·14 b.3 10.0 290 96 82 20 3l l9 ·' 3.2 

" 76-12-15 
170 A8 l! 1" b3 A. 7 lO 

c 76-12-15 7. b 72.2 2b 9. 5 • 3 l7 0 92 l 5 b. 7 

c 77-06-21 72.7 

D 64-08-05 69,0 3l B. 0 3. 0 
170 

D 67-09-21 8.3 67.0 25 0 9. 7 • 3 l7 0 " l 5 8.8 

D 72•07-10 8.9 32 0 9.l 2.2 \70 qo " 
b.A 

D 74-0B-18 8. 2 71.5 l. 0 2A 0 9.3 • 3 l70 92 l5 6.A 

D 74•08-21 71.0 2b 0 9.6 .5 170 9l l4 '·' 
E 76-o<J~o<J '·' 14.5 2l0 34 52 " " l 7 ·' 9.A 

F 76-09·09 8.3 12. u l so lb " l3 " l 5 .s 7.0 

G 7o-o<J-09 7.b 10.6 l30 " 33 !l ll l5 • A 4.8 

DIS-

DIS- DIS- SULIJEO DIS-

HV- ALKA• lliS- SOL VEO SOLVED oi~- SOLIDS SOLVED DIS-

S TA- DATE 8ICAR- CAR- DROX- LlNITY CARBON SOLVED CHLO- FLUU- SOLVED (SUM OF SlJLlDS SOLVED 

Truro OF BONATE BONATE !DE AS DIOXIO!: SULFATE. RIDE RIDE SILICA CUNSTI- CTONS NITRATE 

LUTt:R SAMPLE ( HC03) (C03) (QHJ CAC03 ( C02J (SOli) CCLJ l F) cs 102) TUENTSJ PER ,,, 
(MG/Ll ( -"1G/L) CMG/Ll CMG/Ll (,0\G/Ll (MG/ll (MG/Ll CMG/LJ (MG/Ll (MG/U AC-FT l lMG/Ll 

7o•OS·I'I 2'" 
tn l.9 b4 [9 .8 25 361 ·" 

B 76~12-15 209 22l 220 22 7. 0 

c 76-12-15 llb lOA 7. l !90 29 8.9 llO "' ·" 
c 77-oo~21 " ll 0 

04-08•05 180 
[08 20 0 34 8. 0 

.00 

D 67-o'l-21 2lO 173 l. 7 200 3l l 00 '" 
0 72•07-10 w 120 • 9 230 22 9. 2 120 7l2 .09 

7tj•08-IB l70 
143 l.B !90 3l 8.7 l! 0 "' 

0 7'1•08-21 l90 15b l90 S. A llO 

' 
76-0'l-09 "' 

l74 ·' b8 ll • A " 305 .Al 

F ?o-09-09 lb8 
l38 l.3 A8 B. 2 ·' 2l "' ·" 

G lb-09-0'l l2b 
l03 5.1 so b.b .2 2A 20J .28 

DlS- LJIS- ois- ll1S- DIS• 

SVLVEO SIJL~to SOL- ::lUL VEO SOLVED 

DIS- NITRITE AMMONIA YED• ORTHU. ORTHU 

STA- DATE. SOLVED f'LUS NI TRU- PHOS· PHUti- PHUS~ 

rwr-. OF NITRATE NITRATE Gt:N PHORUS PHUIWS PHA TE 

LET 1 f_i< SAMPLE (NU3J (t-;) '" (~) (Pl ( POQ J 

("1G/L J (MG/Ll CMG/Ll (Mb/LJ {MG/LJ {MG/Ll 

76-05-1'1 .Ol .00 

76-12-15 
76-12-15 • 0 l 

71-06·21 
0 64-0I:l-05 .oo 

b7-0'l-21 
0 72-07-10 .40 
0 74-08-18 <.I 0 

G 7tj-Ol:\•21 
E 76-o'l-09 .l3 .03 ·" 

76-0'l-09 ,1.5 .Ob .lB 

76-1)9-0'l .OA ·'" • l2 

20 

• 
II 

(I 

•. ' !!Ill 

• . 

I 

I 

• 



-
TABLE 10,--(HEMICAL ANALYSES OF WATER FROM THE SILVER STAR (BARKELLS) Hor SPRINGS AREA--CoNTINUED 

DIS- DIS• 013-
SOLVED DIS- SOLVED DIS- DIS- DIS- DIS- DIS- SOL VEO DIS-

STA- DATE ALUM- SOLVEO CAD- SOLVED SOLVED SOLVED SOLVED SOLVED MAN· SOL\• EO 
TIO'J OF lNUM 80RO~ MlUM LITHIUM COaALT COPPER IRON LEAD GANESE MERCURY 

LETTER SAMPLE (ALJ <Bl (CD) CLI J CCD) ( Ctll CFEJ (Pbl CMNJ CHGJ 
(UG/U CUG/U (UG/L) (UG/LJ (UG/Ll {Ub/Ll (UG/Ll CUG/l) (UG/ll CUG/L) .. 

' 76-05-lJ.i 60 0 20 .. c 76-12-15 260 380 '0 
D 64-08•05 JOO 

" 67-09•21 320 360 
D 72-07-10 380 20 

0 74-08-18 250 ''" 3'0 <50 <10 <20 <100 20 .J 
D 74•08-21 450 320 

' 76-09-09 50 JO 130 20 
76-09•09 30 0 !20 10 

G 76-09•09 20 0 200 0 .. 
.. ors- DIS-

DIS- SOLVED DIS- DIS- SOLVED 
sp.- DAH. SOLVED STRON- SOLVED SOLVt.D RUtH· 
TIOr< OF NICKEL TIUM ZINC CESIUM OIUM 

LETTER SAMPLE 0~1} ( SR J CZNJ CCSJ CRBJ 
CUG/Ll (UG/U (UG/LJ CUG/U (UG/LJ 

A 76-05-14 360 •• c 76-12-15 510 
D 64-08-05 .. D 67-09-21 
D 72-07-10 

74-08-18 <20 <tO <100 so 
D 74-08-21 
E 76-09-09 '30 
F 76-09-09 2)0 
G 76-09-09 m 

• • 

• 
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• 
TABLE 11,--(HEMICAL ANALYSES OF WATER FROM THE RENOVA HoT SPRINGS AREA 

SPE~ 

CIFIC 
CON~ 

DATE SAM- UUCT• 

oF PLED FLOrt ANCE '" 
STATION NUMBER STATION LETTER AND NAME SAMPLE " RATE (MICRO-

(GPM) MHOS) (UNITSJ 

454728112073500 ' JEFFERSON R AT RENOVA HOT SPRINGS 76-08-ll USGS "' 8.7 

£!54730112073500 8 RENOVA HOT SPRINGS 01NOII1132DBC 76-08-13 USGS " II 00 7.5 

8 RENOVA HOT SPRINGS 01N04~3206C 77-0b-21 USGS "' 095 

DIS• 
DIS• 

NON• DIS• SOLVED SODIUM SOLVED 

CAR• SOLVED MAG• DIS- AD• PO· ALKA-

ST A• DATE HARD• BONATE CAL• NE• SOLVED SORP- TAS- SICAR• CAR• LINITY 

riON OF TEMPER- NESS HARD- CIUM SlUM SODIUM PERCENT TION SlUM eON ATE BONATE " 
LETTER SAMPLE ATURE (CA,MGJ NESS CCAJ CMGJ CNA} SODIUM RATIO "' CHC03) (C03J CAC03 

CDEG C) (MG/LJ (i'1G/Ll (."'G/Ll CMG/U (MG/LJ CMG/ll (MG/ll (MG/ll (MG/U 

71:>·08•13 21.0 220 " 59 1B )9 IS .8 '·' 206 5 '" 
76·08•13 50.0 )80 0 51 " )50 62 '. 9 J3 "' ' 25' 

77-00·21 1.18.9 

•• •• .. 
DIS- DIS- DIS- DIS- DIS• 

DIS- DIS- SOLVED DIS- SOLVED SOL- SULVED SOLVED 

DIS- SOLVED sOU ED DIS• SOLI OS SOLVEll NITRITE VED- QRTHO. ORTHU 

sTA- DATE CAROlON SOLVED CHLO- FLUCJ• SOLVED (SUM OF SOLIDS PLUS PHOS- PHOS- PHllS-

TI\J"' oF DIOXIDE SULFATE RIDE RIDE SILICA CONSTl- (TUNS NITRATE PHLJRUS PHORUS PHATE 

LETTER SAMPLE CCD2) (504) (CLJ '" (S I02l TUENfS) PCR CNJ (p) (P) (t'04) 

(HG/ll CMG/Ll (MG/Ll CHG/ll ( MG/Ll (MG/Ll AC•FTJ (MG/Ll (MG/LJ (MG/Ll (MG/U 

70-08-13 • 7 71 9. 9 . ' J7 307 .42 .0) ·" .03 

76-08-13 )4 200 34 3. 0 37 655 .89 • 0) .03 

77•06-21 34 

• • 
DIS• DIS-

DIS- • DIS- SOLVED DIS- sOLVED DIS- DIS• on- DIS- SOLVED DIS-

su- DATE SOLVED BERYL- SOLVED CAU- SOU EO SOU ED SOLVED SULVED MAN- SOLVED 

TJ\Jr. OF ARSENIC LlUM tlORON MIUM LITHIUI>I COPPER IRON LEAD GANESE MEKCUKY 

LETTER SAMPLE (AS J (I:! E) (8) CCDJ (LI l (CU J CFE J (P8) (MN) (HGJ 

(UG/Ll (UG/Ll (UG/Ll (UG/ll {UG/ll (U(;/LJ (UG/ll (UG/ll (UG/LJ (UG/Ll 

Ill 
76-0fl-13 

40 20 "' 
20 

76-08-13 J9 480 l3U " 6 30 . ' 

• 
DIS- DIS~ ors~ DIS-

SOLVED DIS- SOLVED SOLVED SOLVED DIS-

S!A- DATE MOLYii~ SOLVED SELE- ST.<ON- VANA- SOLVED 

fltY< OF DENUM NlCKf:.L NlUM TIIJM OIUM ZINC 

LETTER SAMPLE ( MO) {HI J ( SE J ( SR) "' ( ZN l 

(UG/LJ (UG/Ll ( UG/L) {UG/Ll (UG/LJ (UG/Ll 

76-08-13 
t140 

" 76-uS-13 
850 • 3 

22 



TABLE 12,--(HEMICAL ANALYSES OF WATER FROM THE PIPESTONE HoT SPRINGS AREA 

SPE~ 

CIF IC 
CON-

DATE SAM• FLrJW DUCT-
OF PLED RATt ANCE PH 

STATION NUMBER STATION LETTER AND NA01E SAMPLE BY (GPM) (MICRO-
MHOS) (UNITS) 

~553<11<112135200 PIPESTO"IE HOT SPRINGS DOWNSTREAM FROM POOL 77-06•21 USGS ·zso 592 8.1 
45531171121'13400 B PIPESTONE HOT SPRINGS AT PIPE bll-08-06 MSBH 

B PIPESTDNE HOT SPRINGS AT PIPE 67-09-29 f' 8.2 
H PIPESTONE HOT SPRINGS AT PIPE 74-08•18 H 79 <55 8. 7 
8 PIPESTONE HOT SPRINGS AT PIPE 74-08·2:3 "' 18 

8 PIPESTONE HOT SPRINGS AT PIPE 77-0t>-21 USGS " 523 9.1 

•• B PIPESTONE HOT SPRINGS AT PIPE 77-06•21 USGS 13 523 

DIS• DIS- DIS-
NON- DIS• SOLVED SODIUM SULVED SOLVED 
CAR- SOLVED MAG• DIS- AD- SUDIUM PO-

STA- DATE HYDRO- HARD• BONATE CAL- NE- SOlVED SORP- PLUS TAS· BICAR-
liON OF TEMPER• GEN NESS HARD• CIUM SlUM SODIUM PERCENT TION POTAS- SlUM BONATE 

LET TEl< SAMPLE ATURE SULFIDE (CA,MG) NESS CCAJ ('1G J (NAJ SODIUM RATIO SlUM (Kl (HC03) 

(DEG CJ (MG/L l (MG/Ll (MG/Ll ('"1G/LJ CMG/Ll (1-!G/LJ (MG/Ll (MG/LJ CMG/Ll 

A 77-0b-21 38.8 8 3.1 .1 10 0 95 15 2.1 
B /:,4-08-06 57.0 10 4.0 • 0 99 70 

.. B 67-09-29 61.0 B 3.0 .1 100 " 15 4.! 102 
B 71.1-08•18 57.0 2. 3 2.6 < .1 96 1.' 100 
B 71.1-08-23 61.0 • 2.6 • 0 100 " 17 2. 0 134 

B 77-06-21 60.0 3.2 .o 96 95 15 1.9 
b 77-06-21 60.0 

DIS- DIS• DIS-
DI S• DIS- SOLVED SOLVED SOLVED 

ALKA• DIS• SOLVED SOLVED DIS• SOLIDS DIS• DIS- NIT!<:ITE AMMONIA 
ST A• DATE CAR• UNITY CARBON SOLVED CHLO- FLUO- SOLVED (SUM OF SOLVED SLJLVED PLUS NITRO-
TION OF BONATE AS DIOXIDE SULFATE RIDE RIDE SILICA CONSTI- NITRATE NITRATE NITRATE GEN 

LETTER SAMPLE (C03l SAC03 (C02) {SUI.!) CCLJ (f) (SI02l TUENTSJ CNJ (N03l (N) C N) .. (MG/Ll tMG/LJ (MG/LJ (MG/Ll ("\G/LJ (MG/Ll CMG/Ll CMG/L) (MG/Ll (MG/LJ CMG/LJ (MG/Ll 

A 77-06-21 0 95 22 5.5 70 • 01 
B 64-08-06 18 B7 93 '" 5. 4 .DO • 00 
8 67-09-29 D 84 1. 0 " 23 59 334 
B 74-08-18 4 89 • 3 " 20 5.3 " < .1 0 .. B 74-08-23 0 110 99 27 3.1 .. 30. 

B 77-06-21 97 22 5 •• 61 • 01 
B 77-06-21 b7 

.. 
DIS- DIS- Dis-

SOLVEO DIS• DIS- DIS- SOLVED SOLVED 

SlA- DATE ALUM• SOLVED SOLVED SOLVEU MAN• STRON• .. TICIJ Of I NUl-l lWRON Ll THIUM !RON GANESE TIUM 

LETT El-l SAMPLE ( AL) (B) {Lll (FE l (MN) ( SR) 

(UG/Ll (UG/L) {UG/L) (UG/Ll (UG/Ll (UG/U 

A 77-06•21 290 90 70 90 

B 64-05-06 100 .. B 07-09•29 350 10D 
5 71!-05-18 15 280 90 <20 <20 

' 74-05-23 500 90 

77-06•21 290 90 " 1 0 0 

-
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TABLE 13.--(HEMICAL ANALYSES OF WATER FROM THE BouLDER (DIAMOND S) HoT SPRINGS AREA -SPE• 

CIFIC 
CON- .. DATE SAM- FLOW DUCT• 

OF PLED RATE ANCE PH 

STATION NUMBER STATION LETTER AN~ NAME 
SAMPLE BY CGPMJ (MICRO-

MHOS) CUNITSJ 

116105!1112061000 A BOULDER COLD SPRING OSNOIIWlbDCA 7b-03-26 USGS 2.0 311 7.' 

£161153112053700 8 BOULDER HOT SPRINGS OSNQLii'jlQCAB 61!•11-2!1 MS8H 250 .. B BOULDER HOT SPRINGS OSN04W10CAB 67-0'l-21 FR 8.' 

8 BOULDER HOT SPRINGS 05N04WIOCAB 73•07-28 K >1000 8.3 

8 BOULDER HOT SPRINGS OSN04\HOCAB 71.1-08-21 RFS 

8 BOULDER HUT SPRINGS 05N040'1\0CA8 74-08•22 M 590 523 

8 BOULDER HOT SPRINGS OSNOI.IWIOCAB 76-03-26 USGS 579 8.8 .. 8 BOULDER HOT SPRI!IIGS 05N04WIOCAB 76-04•27 USGS 622 

461153112053701 c BOULDER SPRING 1 73-07-28 K 2.0 7.0 

461153112053702 D BOULDER SPRING 2 73•07-28 K s. 0 7. D 

Qb1153112053703 E BOULDER SPRING 3 7li•08•22 M 525 8.5 

Qb11531120S3704 F BOULDER TUNNEL 73-07-26 K 2.0 7. 0 .. DIS- DIS- DIS-

NON- DIS- SOLVED SODIUM SOLVED SOLVED 

CAR- SOLVED MAG- DIS• AD• SODIUM PO• 

STA- DATE HYDRO- HARD- BONATE CAl- "'" SOlVED SORP• PLUS TAS• BICAR-

liON OF TEMPER- GEN NESS HARD- CIUM SlUM SODIUM PERCENT TION PDT AS• SlUM BONATE 

LETTER SAMPlE ATURE SULFIDE {CA,MGl NESS {CA) (MGl (NA) SODIUM RATIO SlUM (K) CHC03) .. (QEG C) (MG/LJ CMG/LJ CMG/U 0\G/LJ (MG/L) (MG/Ll CMG/U CMG/Ll (toiG/Ll 

A 76-03-2b 12. 0 ''" '" 9.0 16 2D ·' 3.D 180 '" 

' Ott-11-21< 38.0 10 '· 0 
• 0 132 150 

,, 
B b7-09-21 07.0 8 3. 3 • 0 120 '" 18 5.5 170 , 
" 73-07-28 75.0 18 6. 0 • 7 100 " 10 2.5 .. 8 7~<-08-21 7&.0 6 2.3 • 0 12R " 22 3. 8 200 

8 7li-08-22 70.0 2.2 <.1 120 3. 8 161 

B 7b-03-2& 7b. 0 8 2.8 .1 120 95 19 '·' 171 I 
8 76-04-27 7ll~4 6 2.3 .0 120 " 22 3.8 169 

c 73-07-28 59.0 10 82 3.1 .. 0 73·07-28 6.11.0 10 74 
3·.2 

E 74-08-22 62.0 <.5 2.7 < .1 120 3.8 16R 

F 73•07-28 ll2.0 10 " 
3.3 

I DIS- DIS-

DIS- DIS- SOLVED DIS- SOL\'t.O -ALKA- DIS- SOlVED SOLVED DIS- SOLIDS SOLVED DIS- DIS- NITRITE 

SlA- l.lATE CA.~- UNITY CARBON SOLVED CHLO- FLUO- SOLVED (SUM OF SOliDS SOLVED SOlVED PLUS 

[I UN OF bONATE AS DIOXIDE SULFATE RIDE RIDE SiliCA CONSTI- (TONS NITRATE NITRATE NITRATE 

• LETTER SAMPLE ( C03) CAC03 (C02) (SOLI) CCU (Fl ($ !02} TUENTS) PER INl (N03) 1•1 

( MG/U (MG/Ll (MG/Ll (MG/U (MG/Ll (MG/ll (MG/Ll (MG/L) AC-FTJ (MG/U (MG/Ll (MG/Ll 

• 76-03-26 0 198 3.6 19 7.1 . ' 25 210 .29 .32 

8 6.11•11-24 15 "' 
78 22 15 • DO .oo 

' &7-09-21 ' 1RR 1.1 79 17 95 407 

73•07-28 
18 64 l 

" 7-4•01\-21 lOR 77 2R 6. 9 100 437 

7£1•08•22 139 7R 19 11 110 • 8 70•03-26 IRO . ' " 17 12 " 416 .57 .co 

B 76•04•27 139 7R 18 12 90 410 .56 .00 

22 lDO 
c 73-07•28 
D 73-07-28 

17 97 

' 74-08-22 IRO .9 7R 19 11 106 
22 " F 73-07•28 

DIS· DIS-
~OL VED SOL-

AHMONIA VED-

STA- DATE NITRO• f'HUS- -TIIJN OF GEN PHORUS 
LETTE>l SAMPLE '" (Pl 

(MG/U (MG/L) 

7&-03-2& • 04 

' o4-lt-24 -b 67-0'1-21 
8 73-07-28 

74-08-21 

7Q-U8•22 <. 10 
76-03-2b .a> 
H•-04-27 • 01 

73-07-28 
73·07-28 

E 74-08-22 <. 10 
73-07-28 

24 
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TABLE 13,--(HEMJCAL ANALYSES OF WATER FROM THE BOULDER (DIAMOND S) HoT SPRINGS AREA--CONTINUED 

DIS- DIS- DIS• 
SOLVEll DIS- SOLVED DIS- SULVED DIS- DIS- DIS- DIS- DIS-

STA- DATE ALUM- SOLVED BE!HL- SOLVED CALl- ~ULVED SOLVED SOLVED SOLVED SOLVED 
TID~ OF lNUM ARSENIC LIUM BORON MlUM LITHIUM COBALT COPPER IRON LEAD 

LET 1 ER SAr-tPLE ( AL) (AS) CSEJ "' (CDJ CLIJ CCOJ CCUJ (FE} (PBJ 
CUG!Ll CUG/LJ (UG/Ll (UG/Ll CUG/L) (UG/LJ (UG/Ll (UG/L) CUG/U CUG/L) 

A 76-03-26 20 20 0 
e b4-11-24 0 
s 67-09-21 030 2>0 

74-08-21 550 260 
711-08-22 14 560 <10 zoo <50 <10 20 <100 

76-03-26 18 570 zoo 10 
8 76-0'l-27 570 2SO 20 

Dl 
E 7<1-08-22 20 540 <1 0 220 <50 <10 <20 <100 

DIS- DIS- lllS- DIS- DIS- DIS-
SOLVED DIS• SOLVED DIS- SOLVED SOLVEll SOLVED l!IS~ DIS- SOLVED 

STA- DATE MAN- SOLVED 1~0Li'8• SULVt:O SELE- STRON~ VANA- SOLVED SOLVED RUBI-
TlOt>~ OF GANESE:: MERCURY OENUM NICKEL NIUM TIUM Dli.JM ZINC CESIUM DIUM 

LETTEH SAMPLE (•,NJ (hG) (MO) (NI) (SEJ (SRJ (V) CZNJ {CSJ CRBJ 
lUG/Ll CUG/L J CUG/U {UG/U (UG/L) CUG/LJ (UG/LJ (UG/Ll (UG/ll CUG/LJ 

76-03-26 . ' 11 270 4.5 
bl.l-11-21.1 

' 67~0'1-21 

s 74~08-21 

74-08-22 <20 .1 <20 <10 <100 60 

' 76-03-26 • 0 44 140 • 7 

' 76-04-27 160 
E 74-08-22 <20 .1 <20 10 <100 60 

• DIS- DIS- DIS-
TOTAL SULVEO SULVED SULVED 
F I LT- Gt<OSS G!lUSS GRUSS 

STA- DATE RABLE ALPHA l!EH BETA 

riUN OF RESIDU£ AS AS AS SR90 
U:TlEt< SAMPLE U-NAT. CS-137 !Y90 

(MG/Ll CUG/l) CPC/ll CPC/Ll 

i • I 

• d 7o-o4-27 430 <6.5 5. 5 4.5 

• • 
Ill 
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TABLE 14,--(HEMteAL ANALYSES OF WATER FROM THE PoTOSI ((LARK) HoT SPRINGS AREA -SPE-

erne 
CUN-

i)fl[f SAM- DUCT-

" PLFD fl[lij 4NCE. PH 

STATTuN NU;.,AE_R STATION lETTER AND NAME 
SAMPLE BY RATE {MICRO-

CGP"1) MHOS) (lJNlTS) •• 
~5351'1111:.3':>301 A POTOSI 0RAlN SCJUTH 

76-05-12 USGS "' '" R.l 

A PnTOSI f)f.:AI'J SIJUlH 
77-01-t"i USGS 

~5352ult1':>35200 B PnTI'SI HUO Si-R IlliG~ VEN[ H 77-0t-15 USGS 

ll5~52111153':>5\J2 c PnTOSl HUT SPRINGS VENT ' 
oll-11-24 MSSH 

c prnnsr HUT SPRING!; VE'Il X 07-09-d FR s.o 

c POTOSI HJT SPPI~IGS VE'H X 
74-~B-21 H >02 <71 '·' 

c POHlSI HUT SPRHJGS VE~JT X 711-08-27 H 55 

c PnlQSI HiJT SPPI~'GS VE'Jl X 71>-05-12 USGS 10 500 '. 5 

c POTOSI HuT SJ"PlNGS VtNT X 77-0t-!S USGS "' 
453':i2lli153S6UO D POTOSI HCT SPRING"' VE.NT l7 b]-09-21 FR 7.' 

0 POTOSI HOT SPRINGS VENT " 
76-05-t? USGS '· 0 

SOT '·' 
ilS>;S?11ll53':oROI ' pn TrJ.'> I CULD SPRT·.~G VE'>~! " 

71>-0:'.1-12 USGS 5. 0 78 7.0 

453S;>2:11153:.6ol f PO! OSI 1/j/IR~; S"'klNG Vt:Nl lS 76-0'::l-12 USGS I. 0 I" 7 .o 

F PnF1:0. l J•IARM SP.:(JN!; VE'IT lS 77-'ll-15 USGS 

45'35?4111515400 G PnTIJST OK AIN ~IUPTH 
71>-()5-1~ USGS " <t20 '·' 

P0TOST OkAiN "lORTH 
77-01-1 s USGS 

.. 

.. 
•• .. 
•• .. 

fllS-
DIS• D!S-

'10'1- ors- SnLVE!) son IUM SOLVED SuLVEO 

CAR- SUL~f'u >AAr,- t>I s- "- SOD! UM PO-

STA- c.~ r;:: rlYlJPl•- HARIJ- bnt,ATF LAL- Ni.- SUL'JfG SLJRP- PLUS TAS- tHCAR-

TIUN " TEMPER- Gi'l Nt:SS HAkr'l- C 1 U!l ~IUM SLID I lJ,"' PtRCE11T TTU"~ POTAS- :liU~ tlflNAIE 

LETTFR SA'<~~Lt: ATURt. SULFJLF ( CA, MG) r<F:O~ ((.A.] (MG) (Ni< J SflDIU" RATlll SIIIM "' (HC03) 

(DEG CJ ( r..ji_;/L l c"r;/Ll (Mt,/L) e:~r./U (~G/Ll r.~r,;u 
(~'GIL) {MG/Ll lMG/Ll 

7h-05-l? 2 3. 0 ?2 '. 0 
.0 " I 8 3.b 1.2 54 

• 77-01-Fi 17. y 29 II . ' ~2 d5 o. I 1.8 

8 77-01-!S 'ii.u '" 12 .1 " 
,, 7. 0 I. 7 

b~-11-24 1'1. o) 3o 0 12 1 . 0 
93 79 

r,7-0'l-C:l o; 1. u '" 0 II • 0 " " 7. 5 5 .o " 
74-0>l-21 ilY.S '. 5 

10 '.1 0 1 
l.o " 

c 7Jl-0!l-~7 
n 11 • 0 " H7 ., ,8 1.9 "" 

c 76-05-1? so.u ?0 10 • 0 " H7 7.' I. I " 
c 77-01-15 51.0 " 11 ·' " " /. 5 1.1 

0 b7-0Y-21 
,, " 01 ~IJ o.O 2.8 o' 

0 7b-O':l-l? 49.u 26 '" • 0 rq eo , • 9 1. 8 
, 

F 7~-05-t::> 12.0 ?3 o.:S 1.13 s. b " . ' • 8 " 
F Jh-P ':.-1 ;> 2~. 0 1; 5.9 .I , '" 4.0 1.1 49 

F 71-Ql-J<: 1'1.u " " ·'' '" '" 7. I I. 7 

' 7'>-0J-12 ~s.u 
, '. 8 ·' 67 eo '·' 1.> 

,, 

n-n1-1<> 1 5. li 26 '" . ' " H7 7.5 I. 7 

• 

26 



• 
TABLE 14,--(HEMlCAL ANALYSES OF WATER FROM THE POTOSI ((LARK) HoT SPRINGS AREA--CONTINUED 

OIS- CIS-
i)J~- OlS- Sf1LVO.D Cl!S- SnLVI:.O .. STA- llArE 

TION OF 
LE:TTEP SA.i-IPU:. 

ALKII.- D.l s- SuLVF:U S'.lL VECJ L)T s- ;;OLIOS SlJL~ED OlS- D!S- Nl TKITE 
CAR- UNITY CAPBnt~ S'lLVE.I) [HLLl- FLJO- SOL~ Eli (SUM '" St.ll PS !:iOL Vt:fl StllVEI.l PLUS 

BO'JATE ,, uronDE SULfAlF RII'E 'llf!E. SiLICA CUNSTl- ( TO:·lS tHT"~TE NTTRATE 'IITRATE 
([03) CACOJ (Lfl~l (504) [[L) ( F l [51Ll2l TUENTSJ Pf" ( j,) (!;0)) ( ,.j) 

(MG/LJ ( ·% !L) ( !~r./L l ( '-1L,/L) C.%/LJ l'-'<G/L] ( ~1G/l) (MG/Ll ~C-FTJ (MG/Ll (MG/LJ U,G/Ll .. 76-05-12 

' 77-~1-15 
B 77-DI-1 'i 
c bU-\ 1-2~ 

'" • 6 53 2.7 u 31 166 .;:>.} • Q l 

" '40 8.0 s.' .1)0 .oo 
c 07-09-2! 58 (.j ) 40 • u " 319 .. c 7U-Oil-t'1 
c 74-08-27 
c 7r,-o::.-1? 
c 77-01-15 
0 b1-0~-2\ 

2 55 . 3 100 '·' 8. 2 " 2 72 100 '·' 3.6 " %5 
0 5" .3 1]0 5. 8 

'· 5 "' 3113 .43 . "' 
''" 6.0 " 60 2.5 100 2. 5 

D 76-llS-1? 5I . ' \20 5. 6 5 .o " 256 .00 .uo .. c 76-05-1? 
F 76-05-1? 
F 77-01-15 
G 7h-05-12 

25 '·' '·' 1.1 • 4 21 60 .08 • 00 
00 7.8 OS 2. 4 2.11 30 14' .20 .on 

" .5 " 4. 5 5.0 " '" .3S • 0 0 

G n-nt-t'i .. 
• " 

• OlS- tH s-
SnLVt.O snL-
AM~U"IA VFJ-

STA- DATE r,n Pu- PHQS-

TIUN CF GE'l PHnRtJS 

LETTFR SA~PLF (_'.( J ('l 

• ("'GILl CMG/Ll 

76-uS-1<: • 0 I 
77-IJl-b 

' 77-Ut-IS 
c J.,<l-11-?~ 

c 1,/-U"-21 • c 7~·1Jfl•<' 1 ". 10 
c 74-0R-27 
c 7o•U'i·1~ . " c 77-Dt-1? 
D J.,7-<J9-?t 

• 0 76-U'Ci-1<' .Ol 
E 7c-U"i-12 .01 

' lo-0'0-1.:' .01 
F 77-IJJ-1? 
G 70-0'i-\2 .co 

G 7/-ut-!S 

\ 
I 

' • .I 2J 



TABLE 14,--(HEMICAL ANALYSES OF WATER FROM THE PoTOSI ((LARK) HoT SPRINGS AREA--CONTINUED • DIS-
[)IS- DIS-

SOL VEil DIS- SelL VEL' 'liS- o1s- I)JS- DIS- I'JIS• SOLVED DIS• 

STA- DATE ALUM- SOLVED CAD- SOLVED SOLVF:ll SOLVEIJ SOLVED SOLVED MAN- SOLVED 

TION OF INUM 8ClRON 1-l!UM LITrllUM COBALT cOPPER IRON LEAD GANESE MERCURY 

LETTER SAMPLE (AL) (B) (CO) (L I J (COl CCU) (FE) (P~) [MN) (HGJ 

(UG/Ll tiJG/U CUG/Ll (U[;/L) {UG/Ll (UG/Ll (UG/Ll (LJG/Ll (UG/L J (UG/Ll .. ' 
I 
' 

• 7h-OS-12 30 20 130 

c 6£1-11-24 
0 

c b7-09-21 250 80 

c 74-(18-21 6 <20 <1 0 50 <50 <10 <20 100 <20 < .1 

c 7i.l-08-27 <100 60 

c 76-05-12 20 60 
10 

60 
•• 

c 77-01-1 c:; 
D 67-09-21 300 bO 

0 76-05-12 20 60 " 
E 76-05-12 20 

120 

F 76-05-12 20 30 
20 0 

F 77-01-15 
60 

G 76-05-12 30 50 
60 

G 77-0I-15 
70 •• •• ... 

ors- DIS-

DIS- SOLVED nrs- DIS- SOLVED 

sn- DA.TE SOLVED STPON- SOL VE.D SOLVfD RUBI-

TION oF NICKEL TIU"' ZINC CESIUM DIU~ 

LETTER SAMPLE {Nil (SR) (ZNJ (CS) (RB) 

CUG/Ll CUG/Ll ( UG/L) CUG/U (UG/Ll 

.. 

.. 
• 7b•O"i~t2 300 

c 611•1l-2i.l 
c 6/~09-21 

c 74-UR-.?1 20 to <!00 <20 

c 74-08-?7 

c 76-05-1.! 510 -c 77·01-15 
D 67~09-21 

D 76-05-12 "" 
' 76-05-12 12D 

F 76-05-12 "' • F 77-01-15 
G 76-05-t2 060 

G 77-0\·15 • .. 

28 • 
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TABLE 15,--(HEMICAL ANALYSES OF WATER FROM THE \'lOLF (REEK HoT SPRINGS AREA 

SPE• 
CIFIC 
CON-

DATE SAM- FLO\'! DUCT-
OF PLED RATE ANCE PH 

STATION NUMBER STATION LETTER ANU ~AME SAMPLE "' (GPM) (MICRO-
MHOS) (UNITS) .. 1145831111184300 ' MADISON R UPSTREAM FROM j~jQLF CR 10S01E07D8C 76-08-13 USGS 21B 

44583311139U201 ' 1\0LF CREEK ~ARM SPRING 2 7t>-05-13 USGS 10 1200 
7 ·' 445857 t113b520 0 c WOLF CREEK CLJLO SPRING 10SOti:::098BC 76-08-13 USGS <1. 0 283 

44590211!364700 0 WOLF CREEK HOT SPRINGS IOSO!E09BBB 76-08-1:5 USGS 50 679 
ll45902111364701 E I'IOLF CREEK HOT SPRINGS 76-05-13 USGS 53 659 '·' .. 4115908111364601 F WOLF CREEK WARM SPRING l 76-0S-13 USGS 35 333 8.3 
445932111352000 G WOLF CREEK NEAR MORAINE 10S01E03BDC 76-08-13 USGS 97 

DIS• DIS-
NON- DIS- SOLVED SODIUM SOLVED .. CAR- SOLVED MAG• DIS- AP- PU- ALKA-

ST A- DATE HARD- BONATE CAL- !-;E- SUl. VED SURP- TAS- BlCAR- CAR• UNITY 
HUN OF \EMPt:R- NESS HARD- CIUM SlUM SODIUM PERCENT liON SlUM BONAH: O!UNATE " LEl H_H SAMPLE ATURE (CA, ~lG J NESS (CA) (MG) (NAJ SODlLJM RA TILl "' (HC03) (C03l CACU3 

( DEG C) (MG/L) (MG/U CMG/Ll (MG/Ll (MG/L) (MG/L) (14G/LJ (MG/Ll (MG/Ll .. 76-08-13 18.5 52 l5 3.6 20 "' l. 2 3. 0 85 70 
76-05-l3 25.5 " 6. 5 !. ' 270 95 " '. 5 09[ 003 
76-08-13 10.0 130 " a .1 '·' l2 • 3 

'· 0 
!68 138 

0 76-0B-13 67.0 

' 76-US-1.3 68.0 15 4.7 • a 120 90 l3 1.9 !57 !00 

76-05-13 23.0 " l9 3.5 09 " 2.7 [.6 105 l!9 .. 76-08-13 10.0 35 ll !.9 !.5 ' .I .5 " 34 

DIS- DIS- OlS- DIS- ors-
DlS- ors- SOLVED DIS- SOLVED SOL- SOLVED SOLVED 

DIS- SOLVED SOLVED DIS· SOLIDS SOLVED ~<ITHITE VED- OR THO. URTH.U 
51~- DATE CARSON SUL~ED CHLO- FLUO- SOLVED (SUM UF SOLIDS PLUS PHOS· PtiOS· PHOS• 
Tlllt. OF DlU:<IDt: SULFATE RIDE RIDE SILICA CONSTI- (TONS NITRATE PHORUS t'HOROS PHA TE 

LE T"[t" SAMPLE (C02 l (SDtll CCL l l Fl (5102) TUENTSJ PEe '"' (P l !Pl (POt! l 
(MG/LJ (MG/LJ (MG/L) (MG/LJ CMG/Ll (MG/L) A.C~FTJ (MG/LJ (MG/L) (MG/Ll {MG/Ll 

' 76·08•13 l3 l3 l.' " 100 .!9 .0[ • 0 2 .06 

' 76-05-13 l2 bO " 21 38 715 .97 • 02 • 00 
76~08-13 7 .I .9 • 3 " 103 .22 • 00 .0! • 03 
7&-01:1-U 50 22 18 
76·05·13 .) 53 2l " 55 3o3 ·" • 0 l • 0 0 

76-05-13 1.2 22 8.5 6. 5 " 20> .28 • 00 .02 - 7b-\l8-13 5.8 • 3 .I '.' "' • 0 7 • 00 • 00 • 00 

• DISP DIS- DIS-
DIS· SOLVED DIS- 60L~EO OIS- DIS· 015- DIS- SOLVED DIS-

51 A· DAr£ SDL~ED E<Et<YL- SOLVED CAD- SOLVED SOLVED SOU ED SULVED MAl<- SOLVED 
TlU~ OF A.KSErac L1 Ut4 SOKUN i"1i0M LIT HlO~I C(H'PER lRQI'j Lt.: AD GMESE MERCURY 

LETTEK SAMPLE (AS) (BE) (a) (CD) (li) (CO) CfE J CPS) (MN) (HG) 

(UG/U (UG/L l ( UG/Ll ( UL,/L) {UG/L) (UG/L) CUG/Ll (UG/L) (OG/L) (UG/Ll 

• 76-08-13 '" 120 190 20 
71>-05-13 !90 120 10 
H,~os-13 <U 0 2;0 
7o-oS-13 "' 80 0 • 0 
fb·\)5·13 "' 00 '"" 
76-0B-13 100 

DIS- DlS- DIS· urs-
SOLVED DIs- SOL VEl) SOLVED SOLVED DIS· 

STA- DAft MOLYI:l· SOLVtll St:LIO· S HW~;- VA~~<- SOLVED 
T 10''l OF OENUM NICKEL NIOM 1 lUI~ l.l!\JM ZINC 

LtTTC-l SAMPLE (M0) (Nil (SEJ ( SR) '" (Z:-ll 
(0(,./L) (UG!Ll (UG/U (UG/Ll (UG/L) (UG-/Ll 

76-08-13 70 
2 16-05-13 130 
( 76-06-13 130 
E 7b·U5·1.5 30 2 70 • 0 

76·05·13 !50 

76-08-\.3 pQ 

29 



TABLE 16,--(HEMICAL ANALYSES OF WATER FROM THE ENNIS CTHEXTON) HoT SPRINGS AREA 

SPE-
CIFIC 
CON-

DATE .SArr.- SAMf'- FLOW DUCT-

OF PU::!l LING PATE ANCE 

STATION NUMBER STATIO"! LETTER ANC NAME SAMPLE " DEPTH (GFM) (MICRO-
[FTJ MHOS) 

45215'1111435700 A THtXTOI< COLD SPRING 05S01W28DCD 76-04-0l USGS .20 1156 

45220111143£1600 B NELS~N-R.LEE WELL 
77-09-07 USGS " o.o "' 

1152202111445100 c Elm IS (THEXHIN) eoT SPRI,~GS 05SOH~280CA 09-02-06 MSBH 15 

c ENNIS (lHOTONJ eOT SPRINGS 05!:i01"1280CA 70-04-01 USGS <?0 1510 

c ENNlS (THEXTOfl} eoT SPR I ;~GS 05SOUI280CA 76-0'1-01 USGS <20 1510 

452207111433700 0 THEXHJN HUT wELL 0530 1w28D80 76-0il-01 USGS .20 l 540 

0 lHEXlON HOT NELL OSSOIV<28Dbll 76-0£1-01 USGS .20 

£152226111£132700 E PRAY COLD SPRING 
77-11-05 USGS 20 "' 

DIS-
IJIS- DIS-

NON- DIS- SOLVED SODIU~ SOLVED SOLVED 

CAR- SOL ;tED ~A(;- DIS- AD- SODIUM PU-

Sf A- DATE HARD- 80NA TE CAL- "'- SOLVED SURP- PLUS TAS- 8lCAR-

TIUN OF Pe TEMPER- I~ES!:i HAR0- CIUM 3IUM SUDIU~t PERC tNT TIOCJ PUT AS- SlUM bUN Ill TE 

LETTER SAMPLE ATURE. (CA,MGJ NESS (CA) (MGJ (NA) SODIUM RATIO SlUM '" 1HC03) 

(UNITS) lDEG Cl ( 1% /Ll lMG/Ll {M[;/L) (Mb/l) (MG/Ll (MG/Ll (MG/L) (MG/Ll 

76-04-01 7. 7 7. 8 w 0 50 20 25 20 • 8 5. 9 25':1 

77-0q-07 16. 0 180 11 47 " 22 21 • 7 5.1 <00 

69-02-06 210 5 32 20 55 250 

76-04-01 7. 7 83.2 17 5. 8 .6 340 " 38 17 442 

76-0£1-01 
5. 6 

0 76-0£1-01 8.7 72.2 18 5.8 ·' :530 95 " 17 437 

0 7&-vtJ-0 I 

' 77-!1-05 7.8 15.0 200 50 17 20 22 .8 8.3 200 

DIS-
lHS-

UIS- DIS- SUL~EU DIS- SOLVt:D 

ALKA- ors- SJLV~Ll SOLVED DIS- SULll)S SOLVtD uis- DIS- NIHUTl 

sn- OA TE CA~- LINI TY CAKtllHJ SOLVED CHLO- FLuU- SiJUED (SUM OF SUlltJS Sulv't:D SOL ~b) PLUS 

r 1 ,J~J OF BUN ATE " lJllJXlDt SULfATE KILlE RIO£ :,ILICA CUNSTI- ( TlJ,,S l'!lTRAT£ NITRAlE NITRATE. 

Lt:TTt:R SAMi'LE (C03 l CAC03 lCU2) lSU4l ( ClJ (f) (5102) TUE1H S) PER '"' (t-.U3J (N) 

(MG/Ll (~G/Ll (MG/Ll C~G/Ll (.'\ojfl) (!~Gill (MG/Ll ( ~,.;(l) AC-FTl ( I>'G/ll (MG/L) (MG/LJ 

?o-o~-01 2"' 8.1 '" 19 • 8 31 319 ·" 
• 53 

77-()9-07 100 " 21 . " 01 284 .;9 

6'-1-02-06 M 30 72 . ) • 00 .on 

76-04-0l 363 " 220 120 11 " 1030 I. £10 ·" 
" 76-04-Ul 

76-0~-01 3S8 200 110 11 '·" 10'10 1. 41 ·'" 
76-0<1-lll 

95 

77-11-05 200 '·' 32 18 1.2 41 311 ·" 

or~-
SOL-
Vt.D-

Sf A- DATE f'rlOS-

T l Orl CF PlilJRUS 

LE r TIC•{ sM:?Lf:. 1 p) 

( '11.>/ll 

76-UW-01 .02 
77-09-0 7 
69-02-06 
7o-o4-ltl .\J2 
7t;-U4-LJ1 

7t>-04•Ul .o3 
0 7t>-u4-0I 
E 77-lt-US 

30 

• •• 

. 

•• iiiiJIIl .. 
.. 
.. 
••• .. 
- . 

' 

• •• 

. 

• 



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

DIS- or:;- DIS-
DIS• SOLVED DIS- SOLVED [)1$- DIS- DIS- UlS- SOLVED urs-

SlA· DATE SOLVED l:lERYL- SOLVED CAll- SOLVED 30LVI:.O SOLVCD SOLVED ~AN- SOLVED 

TilltJ uF ARSE.NIC LlUM BJROr< MlUM L1 THIUM COPPER IRD1~ LEAD GANE.SE toERCURY 

LETT E.~ SAMPLE. (AS) (BE J {<) (CD J ( l.I ) (CU l (FE) (PI::I) U•h<J {HG) 
(UG/L) lUG/Ll ( UG/L J CUG/LJ lUG/Ll (UG/U CUG/LJ (UG/U lUG/Ll (UG/ll 

76-0'l-01 "" " 0 0 • 0 

' 77-0"1-07 so 30 1400 30 
c 69-02-0to 70 0 

c 76•0il•OI z; 10 610 260 20 10 • 0 

c 76-01.1-01 .. 
0 76-0I.l·Ol 610 1700 

E 77•11-05 100 60 310 .. 
•• 

015- DIS- DIS- !)IS-

SOLVED DIS- SOLVED SULVEO SOLVED urs-

n S!A• DATE MOLYB• SOLVED SELE- STRON· VANA· SOLVED 
TION UF DENUM Nl CKEL N IU1'1 T Illo"' DlUM ZINC 

LE. iTER SA).IPLE. CMOJ (NI) CSE l {SRJ '" (ZN) 
(UG/L) (UG/U {UG/l.J (UG/ll (UG/U (UG/Ll 

A 76-04-01 2 270 3."1 

8 77-09-(!7 A10 

c 69-02-00 
c 76-04-01 12 180 1.2 

c 76-04-01 160 

76-04-01 
77-11-05 260 

• • • • • • 
• 
• 31 



TABLE 17, --(HEMl CAL ANALYSES OF WATER FROM THE NORR _!_ S ___ (HAPGOOD, BEAR TRAP) HoT SPR !NGS AREA 

:>Pt• 
CJFIC 
CON• 

.;ATE SA~- SAMP- [jUCT-

OF PU'D Ll~G FlCro"/ A NCF 

STAIIUIIJ r~Ur-18EP STATION LETTER AND NMlE SM'Plt:: 8Y lJF.PTH 
"" TF. 

(r-<IC.RO-

rFTJ (GPM) MHOS) • 
~:i341"1311141li0U pn..,F CCLV SPHTNG 

7&-113-31 USGS ?. • 0 m 

4534\.51l.!'ll2\00 HfJT SPP Ir'..r.S c<>E Fr<- " 'IJRIUS 7h-li7-0Q USGS "' 
~5"i4191\t410500 c MlHRlS ~APM >'>fLL ' 1"13S0\1'!14DAA2 76-0tl-111 UsGS '5 !0 no 

115"ill211l\4\(JI\\)0 0 iJflf<P IS (bf.ii-RTPAP) ~FLL 
76-03-31 USGS 60?. 

D i<rJfilliS (llf"-h'TPAPJ "ELL 7h-03-31 USGS "' 
4534301111110000 E r;nl<P IS (dfAPTRA 0 ) HFJl SPRI/I.r:;S b4-11-211 MS8H 

E 1-J:)RRJS (tiE/rR]PAP) hriT SPRliiGS b7-fo9-29 FR 

E 
,,,.,pp 1 s [oE,.>IT I'AP) HOT SPRI·~r.S 7Ll-Od-21 " 105 "' 

E ;;nf,:P lS (l:l'~R I f:AP} "" "'P<'(HJf,S 7~-f!l;j-27 RFS ;o 

E NfJilPIS (bf':APTPAPJ hDT SPHir~GS 7h-03-2Q USGS 112 970 

E NnRPIS (E:!FAPTPAP) HC] SPrHNGS 76-113-29 USGS 1!2 "' 

VIS- DIS- DIS-

:>rJrJ- Dl s- SilLVED SCllJ!UM SOLVED SOLVEn 

l.AR- SOLVt.O MAG- fllS- AO• SOD1U~ eo-

STA• DATE HY!"\"n- liAilrl- RUNATt CAL- r.f- SOLVEf"l SORP- PLUS TAS• 

TTOfll OF co Tt"APf':R- G'IJ r.• ss HAPO- C IIJ.'1 $fUM snvr vM PfkCE'"f TION PUTAS- SIUM 

LETTErl SA"'Wl E. A TUllE SULFll't. ( CA 1 1·1G J NE.% ( CA) o~G J (N A) SUDI\J~ RA no S!Uf'l "' 
[IJrdTS) [[)EG cl ( fAG/U ( ~1[;/LJ ('1r,IL) ("GIL) U1G/l J (~GILl (MGILJ (MG/Ll 

• 76-n3-.:ll 7.9 I?.~ I" 0 30 12 
,, 07 2.' a.o 

a 76-07-U'l 17.'> 1!0 " " 8. I " 22 . ' '·' 
c 76-08-14 2!. Q " 

,, ~-4 
a.o 

D 76-03-31 Jll. 0 " 23 7.2 !2D 73 5.6 8.6 

D 7'>-0J-31 \4. 11 
,, 

f 61.1-11-24 "' " I 0 
I 80 

E b7-09-2'J 0.5 4!. 0 33 C\.1 3.0 ?00 90 !5 !! 

F 74-0tl-21 7.6 :r?.'i < 1. iJ S6 17 ;.2 '" AS !1 to 

' 74-0il-27 ~'i. Q sa " 2. b 2\0 Bo !2 !! 

f 71>-03-29 1. 5 '>0.0 " '' 3.2 I 90 as !1 II 

" H-03-24 

DTS-

nts- ors- SULVfD nrs-

ftl!<A- Dr::.- S'JLVt:D SULVED nrs- suuns SOt,_VED t.ll::.- ors-

STA- DhTE RICAR- CAP- UNIT~ L.ArtRlJN SULVED CHLn- FL'JLJ- snLVEfl (:"U·'-1 ,]F SllLIOS SUL\IFD SOLVI:.I) 

TIIJN Of rlUNiiTE s•l~ ~ r F f3 rnnxrDE 31JLFAH I<Tllf ,jJtJE ::.ILIL.l. cor.s TI- (TO"JS NtTilATE NITRATE 

LETH.R SAMPU: (HCU>J [ClJ-q CACU3 (Cu?) r sn~ l ( CL l (fl [ <: ifl2) !IJE"-!TS) "'" ( ,, PHHJ 

(,'IG/Ll ( HGJL 1 ( ~ r.lll U'GILl [ •.jG/L) ( \ll>lll rctr:;ILJ (lolulll ( Ml,IL J AC-FTl (MG/U (MGILl 

A 7&-02>-J! m 1% o.e " II 2." " ''" ·" 
B 7h-1"17-u9 !OS " 

,, "'." 
c 76-lltl-l~ 310 "" 1 I 'J " s.o " 
u Yn-rH-31 2'" <"I 89 " '·' " 0" .tJi' ,., 
D 7A-nJ-31 

E 64-ll-2~ 100 m I 'i•J ,cc: 6.':> 
.oo .00 

E b7-n'l-,:q '" "' 1 • e I"' !B 
,, '"' 

E 74-08-,0 ;eo '" " 1 '(j n I. 0 '" ool 

E 74-06-27 ~no "' 1 <o " "." ,, 70' 

E 7h-f\3-2Cl ;81 m '.7 "" 
,, 

'• I I" 651 .oo 

n 
76-fl3-?q 

32 



-
TABLE 17,--(HEMICAL ANALYSES OF WATER FROM THE NORRIS (HAPGOOD, BEARTRAP) HoT SPRINGS AREA--CoNTINUED 

rn s- or::.- (115- 015- DIS-
:;ClLVI:9 SULVI"P SOL- SfjL VE[) S(JL VEO 

•J [ T R"( T E A.i'-!•i(lf'. I A VEr:>- nKTHO. IJRT HO 
STA- ')p,TE_ PLUS fJITRfl- PHil::)- PHWl- PH<JS-
TIUN "" MlTR~If ..;n~ pHl]PlJS Ph[11fliS PHA H. 

LETT!CH Shr.PLF "' "' (p) '" (P 04) .. 
('1G/L) (,~GILl (~'GIL) CNG/l) ("1G/L) 

' 76-IJ,-31 • 12 .0( 

' 7o-u7-o4 
c 7o-uR-!4 .o> • (l~ .15 
0 7o-o-.-·q ·"' .0( 
0 76-IJ}-31 .. E 64-11-?4 
E 1>7-09-?9 
E 7'1-ufl-?1 <.10 
E 74-US-?7 
E 7b-03-?4 • oo • o2 

7o-03-2'1 .. 
I 

•• DlS- DIS- DIS-
SULVED DIS- SOLVED DIS- SlAVED DIS- DIS- DIS- DIS- DIS-

! 
STA- DATE ALUM- .';inLVED BERYL- SOLVED CAD- SOLVED SOLVED 30LVi:D SOL VfD SOLVED 
[TON OF INUM dRSE_~JIC L.lUf.' t;ORI)N MTUM LITHIUM COBALT COPPEP IRUfl LEAD 

LETTER SAMPLE (ALl [AS) (Rt) (e) (CUJ (li) (CD) (CUl (FEJ ( Pll) 
(UG/Ll ( UG/Ll (UG/U CUG/U CUG/U ( liG/LJ (UG/LJ (UG/LJ CUG/U (UG/U 

' 76-()3-31 '" 40 20 
e 76-07-001 I 0 
c 76-08-14 '" '" 120 
0 7h-ll3-31 50 360 
D 76-03-31 

64-11-24 
67-09-29 3 7 0 1(0 

' 74-nll-21 <1 I 00 <10 " <'0 <(0 '" <100 
E 74-ns-27 ?0 0 100 

76-03-20 ( 0 w 100 120 

76-0.5-29 

DIS- fJlS- !)JS- L!IS- DIS- DIS-
SOLVEO LJIS- SOLVED DIS- SnLVEO <;LJUELJ !'>OLVED DIS- DIS- SOLVED 

STA- DATE MAN- S0LVEll M()L l'tl- SOL VEl) SELE- STRLJN- VftNA- SLJL\IELl S(1LVEO RUlli-
T IUN OF GANESE MEKCLIRY DENUM N ICI'\EL 'HUM TIUM DIUM liNC CESIUM OIUM 

LETTEr< SAMPLE CMN l (HG l (MO) ( N rJ C Sf J ( SR) (Ol ( ZNl CCSJ (R!il 
(IJG/Ll (UG/Ll (Uli/U (I.JG/L} (UG 1L J (UG/LJ ( IJli/ll (UG/LJ (UG/L) (UG/Ll 

76-U>.-31 • 0 11 ' 'iOU • 7 
7to-07-09 
76-08-14 10 "' 76-U3-3l 591.) 
7to-U3-31 520 

F 64-11-?4 
F 67-09-29 
F 74-01'1-21 20 < • I <2 u '0 <100 eo 
E 7~-0fl-27 

E 7b-03-?<l 20 • 0 320 • 7 

76-03-29 310 

33 



TABLE 18.--CHEMICAL ANALYSES OF WATER FROM THE BoZEMAN (FERRIS) MATTHEWS) HoT SPRINGS AREA 

SPE• 
CIFIC 
CON-

DATE SAM- DUCT• 
OF PLED FLO;oj ANCE PH 

STHTUN NUMBER STATION LETTER A/'ll) "liME. SAI-IPLE BY RATE (MICRO• 
(GPM} MHOS) (LlNlTSl 

453937111111000 BOZEMAN HOT SPRINGS WIOLL 76-0Z-04 USGS 2.0 002 B.O 

' B!IZEMAN HOT SPRINGS wn.L 76-02-04 USGS 2. 0 oP2 '-' 
453938111111000 B BOZEMAN (FERRIS) HOT SPRINGS 02S011E14DAO 51-09-22 H 120 b79 8. 7 

B tlOZEMAN CFER~ISl HOT SPRINGS 02S04Et4DAD 61.1-11-!4 MSfiH " B BOZEMAN (fERRIS} HOT SPRINGS 02S04EI'IDAD 74•08~21 RFS 50 

" tlOZEMAN (FERR!Sl HOT SPRINGS 02S04E14DAD 74-08-25 M .00 '" '· b 
B BOZE"1AN (FERRIS) HOT SPRINGS 02S04E14DAD 76-02-04 USGS 75 703 '·' B BOZEMAN {FERRIS) HOT SPRINGS 02S04EI4DAD 76-02-04 USGS 75 103 9. 5 
B BfJZEMAN (FERRIS) HOT SPRINGS 02S04E14DAO 76-07-09 • USGS 819 

l!542201111£15700 c v.tsT GALLATIN RIVER '1 SHEDS RRIOGE 71>-07-0"1 USGS "' 

DIS- SODIUM DIS-
NON- DIS- SOLVED SODIUM PLUS SOLVED 
LAR- StJLVEO MAG- DIS- oo- POT AS- PO-

STA- DATE HYORU- HARD- ~ONATE CAL- 'E- SOLvED SORP- SlUM TAS- tiiCAR-
THlhJ OF TEMPER- "" f.JESS HARD- CIU~ SlUM !'>ODIUM PERCENT TIJN DISS SlUM BONATE 

LE. TTEk SA'-1PU. ATURE SJLFIDf; (CA, ~.G) NFSS (CAl (I"'GJ PIA) SODIUM RATIO AS " (<! {HC03l 
(OEG Cl (MG/L) (MGILJ {~GILl (MG/l) (~GILl {!~Gill (MG/Ll CMG/l} (MG/Ll 

76-02-0~ 48.3 " '_, . ; 120 95 " 1-2 " 76-02-011 Q8.3 5.9 

' 51-09-22 60.0 10 3.5 • 4 1'0 95 19 3-3 110 
f OIJ-11-lll 30 12 • 0 150 " 
' 74-08-21 51.0 29 8. 'j 1.(\ 135 90 11 3.2 1;o 

71l-08-2"i 50.0 . ; 35 9.5 2. 7 120 d7 8.0 2.6 130 

0 76-02-04 54.0 " 7.11 ;>.4 130 90 11 3.1 b3 
H 76-02-0l! 54.6 s. 0 

76-n7-0"' 54.4 
76-07-0'l 15.0 " 12 24 6.4 2. 8 .1 1.3 90 

SOliDS DIS-
DIS- Dl'3- RE.SIOUf SOLVED l"!lS-

ALKA- CMllOI>. DIS- SJLVFLJ SllLVE!'I DIS- nN EVIIP suuos snLvt::D DIS-
sr~- OATF CAR- LHJJTY DIOXiDE snLVED CHLU- FLUO- SULVEll AT 180C ( SU·'1 OF 3(lL IDS SULVEO TOTAL 
T[:JN OF 80flAH. AS PI:>- SULFAlE lll')E RlrlE SILICA DIS- COt;STT- (TUNS NITRATE NITRATE 

Lt TTt.,; SAYPLE ((031 CACCl3 SOLVFli l SO'll (Cll (F) c s run ::iOL VEI"l f llt:I.JT S l PER "' lN03) 
CMGILJ (MG/Ll ( 1>\G/Ll ('IGILl (~Gil (~GILl (MG/Ll (~GILl ('1Gill AC-FTl CMGIL} (MG/Ll 

76-02-04 50 .9 110 50 1l " 361 ·" 76-02-UII 
5!-09-22 ' '" . " 120 " 10 ;o !lt>4 "1 ·" 64-lt-14 21 110 120 54 1) .00 
74-08-21 131 120 52 7.5 " m 

74-IHi-<''J 3 112 .5 110 " 'l.? 6o "' 76-02-u4 15 93 .1 121) 08 " 57 '" .':iO 
76-02-04 93 S7 
76-07-0'l 1 )0 50 10 ;; 
76-lll-O'l " 17 . ' 

34 

• • 
II 

~ 
11.11 

h 

• 
• 
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• 
TABLE 18.--CHEMICAL ANALYSES OF WATER FROM THE BOZEMAN (fERRIS, MATTHEWS) HoT SPRINGS AREA--CONTINUED 

DIS- DIS-
TOTAL SOLVED SOL-.. OTS- NITRITE A'IMONI!. VED-

STA- DATE SOLVED PLIJ:; NI1KO- PHOS-
lli.lN OF NITFlATE N[Til.ATE '" PHORUS 

U:. TTER SAMPLE (N03l (N) '"' ( p) 

( '1G/L l (_'I GIL) (MG/L) (MG/ll 

' 76-02-04 .oo .00 

A 76-02-0!1 
B 51-09-22 
a bll-11-11.1 .oo .. 
B 711-06-21 

B 7ll-08-25 < .1 0 

a 76-02-04 .02 .02 

8 76-02-01.1 
B 76-07-09 
c 76-07-09 .. 

II 

•• DIS- l"JIS- DIS-
urs- ::>•JLVEO DIS- S•JLVEO lJIS- lliS- UIS- DIS- DIS- SOLVED 

STA- D.\ TE SOLVED tJERYL- S\JL VO:D Cilu- SOLVI:'.D SOLVt:D SOLVEU 30LVEO SOLVED MAN-
TlUN cF ARSE"'H LIU" OURtJN -1IU"1 Ll TrlllJ,~ COOALT COPP~R IHON LEAD GANESE 

LETTER ,',AI~PLE (AS l (8£) (OJ ( CJJ (li) (CU} ( CUJ CFU (P6) (MNJ 

(l>G/Ll (UGIL) [ LJG/L) (Utjfl) (UGILJ {UG/U (UG/L) ( llG/LJ (UG/Ll {UG/LJ •• 16-02-04 (0 240 30 (0 

' 7<>-02-04 
; ~1-09-22 2(0 20 
; 6/;-11-1 ~ 0 

74-0b-21 (SO " 
14-0!-)-25 2 oo <10 40 <so <(0 <20 <100 <20 

' 7o-o2-~'l 220 0 " 1 0 2 30 .. ' 76-02-04 
c n-o r-uq 

• DIS- JlS- DIS- 015- DIS-

1)1:3- SDL'vi::O QlS- .SULVE.D ~uLI'tO 'lOUt.rJ 1JI s- DIS- SULVED 

ST><- fJA TE SllL vt.G ~~Ul iH- SOLVE!) ~ELO:- ~ TRIJtl- 11 ANA- .')I)LV<OD ,';\UL Vi::D RUlli-

TlON CF 'ilRCUkY UENIW ~<~Ic-.EL N IUPI i I U<~ lJlUM LlNC CESIU~I OIUM 

LE TTEI-{ SAMI-'U; [1"1Gl (~IG) (I~ I) {SU l::JK) CVJ c zr. l (CS J ( RB l 

(UG/Ll llJG/Ll (UG/U (UG/Ll (U\;/LJ (LJG/LJ (Ut;/Ll lUG/Ll {UG/Ll 

76-02-\14 • 0 12 "" • 2 .>4U 

7b-u~-u4 20 - 0 51-vQ-22 
0 6'1-11-1 ~ 

74-Ul'·-21 

74-0\\-25 <20 <10 < 10 0 30 

7o-•J2-04 • u l1 0 100 • 3 0 

7b-U2-U4 160 
/b-07-0Q 

• • • 35 



STAT!ON NUI<BU! 

~1>2451111531800 
41>25\111151>~100 
46251~11151>3700 
402554111571500 
41>264711158S800 

41>2648111584100 
41>2~>50 1115841 a·o 
4l>2b5\11158480J 
4b26521!1583600 
41>26521115~!400 

41>2653111585001 
46265311 t 585101 
4626591\1585000 

462701111585000 

462701111585002 

462704111 j90300 
462705111590800 

~TA- DATE 
f JU" OF 

Lt I IER SMo!PLE 

76-08-20 
n-os-2o 
76•08-20 
H-o8-20 
5~-01-12 

1>4-08-05 
67-09-~9 

n-o1-2~ sno 
76-04-08 'iO 

76-04-08 
76-04-21> 
7b-08-17 
76-12-Q2 
77-08-12 

lb-08-03 
76-08-20 
71>-04-~0 
71>-06-30 
lh-07-!3 

70-12•U2 
77-08-12 
H-04-29 
71>-04·2~ 

67-09-29 

~~-07-29 

74-0<l-23 
~~-08-2<1 

lb-Ob-~9 
)1,-04-29 

76-04-2<1 
71>-04-29 
76-06-29 
76-12-02 
7&-06-2<1 

lb-08-20 
7~-07-13 

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

STATIOr> LET!f<f ANU 1-;A'IE 

~INf TRI8 TO MID Fl\ WARM SP CR 08N02~29CCC 

SOUTH FORK i'IARM SPRINGS CREEK 08N03W268ALl 
NORTH FORK ~ARM SPRINGS CREEK 08N03W26iiAA 
SILL DECI(ER ~ELL OONO.>W22ACA 
ALHAMBRA HOT SPRINGS (SOUTH) 08N03~\bACD 

ALHAMBRA HOT SPRINGS (SOUTH) 06N03,.,t6ACO 
ALHAMBRA HOT SPRINGS (SOUTH) 08N03~l6ACD 

ALHAI>!BRA HOT SPRI'IGS (SOUTH) 08NU3~\6ACD 
ALHAI>!BRA HOT SPRINGS (SOUTH) 08N03W16AW 

~LHAMBRA HOT SPRI"'GS (SOUTH) 08N03W\6ACO 
AU!AMBRA HOT SPRINGS (SOUTH) 08N03WlbACO 
ALHAMBRA HOT SPRHJGS (SOUTH} 08N03<d6~CD 

AUtAMBRA HOT SPRHlGS lSOUTrll 08N031'o'11oACD 
ALI-!AMBRA 1-liJT SPRINGS (SOUTH} 08N03W16ACD 

HILLBROOK COLD WELL OBN031'116ADO 
~~kM SPRINGS CREt::K AT ~ALLS OBN031'1lbADB 
\'<ARM SPRINGS CREE~ UPSTREAI< FROM ~LKAMBRA 

LEO f'OPE ~~LL 08NB~li>AII~ 
MILLBROOK FLCIWING ~ELL 08N03Wl68DA 

lilLLliROO~ FLOwiNG ~Ell 08N03~1b!lDA 

rtiLL~ROOK FLO~lNG ~ELL 08N03i'1!68DA 
~ALLS COLD ;,ELL 
~ALLS liOT SPRING 08N03~16ACA 

M AL~AMB~A HOT ~PRINGS (NORT~l 08N031116AAC2 

ALI-tAMB~A ~OT SPRINGS (NORTH) Q8N03~16AAC2 

ALHAMBHA HOT SPR!'IGS (NORTH} 08N03~16AAC2 

AL11AM~RA rl()T SPRI:VGS lNORTHl 08NU3ti16AAC2 
ALHA>-i~RA HOT SPRJ'IGS (fjO~THl U~N03WJOAAC2 

AU<AMS~A t-!OT ~t.LL (NORTH) O~N03W16AAC 

ALHAMBRA HOT wELL (NQRTrll OBN031'116AAC 
ALHAMBRA HOT ~ELL (NORTH) 08r~03~1bAAC 

ALHAM81lA HUT Wt:LL (NUiHH) OSN03WlbAAC 
ALHAM8~A HOT WELL (NURT~l 08N03wl6AAC 
JOE ASPHOL/01 ~ELL 

WAR.~ SPRINGS CREEK NEAR MOUTH 
PRICKLY PEA!l CR UPSTREAM FRO.~ WA!lM SPRINGS 

SP!:.· 
C!F!C 
co~-
Ducr~ HYDRO• HARD-
ANtE PH TEMPER• GEN NESS 

(foi!CR()- ATURE SULFiDE (CA,MG) 
MHOS) (UNITS) (~EG Cl (~Gill (.~G/L} 

1580 

15BO 
1570 
1540 
1510 
141>0 

1000 

'" '"' "" 11>50 

1620 
1580 
m 

1170 

m 
1040 

!040 

... 

'·" 7.2 

'·' ... 
"·. 

10 .o 
12 .o 
13.5 
10 .o 

51.0 
5~ .o 
5~ .o 
55.0 

55.5 
55.0 
5~~~ 
5~. 4 

I 7. 7 
16.0 

'·' lb. 0 
30 .o 

30 .o 
28.9 

" .. 
55.6 
~3. 0 

so. 0 
so. 5 
';;9.0 
59.~ 
52.2 

'02. 0 

54.0 
52.2 

18.5 
\b. 0 

<.o 

DA fE 

" SA.'IPLE 

76-08-20 
76-08-20 
76-08-20 
76~08-20 
59-01-12 

6~-08-05 

67-0<1-29 

7:3-07-29 
7b-04-08 

7b-04-06 
76-04-28 
76-06-17 
7b-12-02 
17-08-12 

76-oa-o3 
16-oe-20 
76-04-30 
76-06-30 
lb-07-13 

76-12-02 
77-0B-12 
76-0~-29 
76-04-29 
67-09-29 

73-07-29 
74-UB-23 
74-08-29 
76-0b-29 
lb-04-29 

70-04-29 
H-04-29 
76-0b-29 
76-12-02 
7b-Ob-29 

n-o~-20 
76-07-13 

DIS-

SAM· 
PLED 

"' 
USGS , 
USGS I 
us~s , 
USGS ' 
MSBK 

~SBH 

' USGS 

USGS 
USGS 
USGS 
USGS 
USGS 

USGS 
USGS 
LJSGS 
USGS 
USGS 

IJSGS 
USGS 
USGS 
USGS 

'" 

'" USGS 
USGS 

USGS 
USGS 
USGS 
USGS 
USGS 

USGS 
USGS 

SAMP
LlfiG 

DEPTH 
(FTJ 

" 

'"' '"" 

OEPTH 
TO ~OT• 

I01-l OF 
SAMPLE 
INTER
m 
(FTl 

IfoiSTAN
T ANEOUS 

DIS
CHARGE 
(CfS) 

·" '·' '·' 

SODIU~ NON• 
CAR

BONATE 
HARD-

SOLVED 

UIS
SQLVEO 

MAG• ors
soL~ED 

,_ 

(..,G/L) 

120 .. 
" 

CAL
C!U.ol 
tCA) 

(M<;/L} 

" '" '·" 

SlUM 
(>1GJ 

(MG/Ll 

'·" 

'·' 

SODIUM PERCENT 
(N4) SllO!UM 

(.~GILl 

'·; .. ' 
'·" " 

1 so 
m 
m 

1 ~u 

''" 
" b.2 

; 

" '" '" 

" " " 

SORP
TION 

RATIO 

. ' . ' ·' '.o 

o.o 

" " 

• 
• 



TABLE 19.--CHEM!CAL ANALYSES OF WATER FROM THE ALHAMBRA HOT SPRINGS AREA--(ONT!NUED 

DIS· DIS- O[S· 

SOLVED SOLVED DIS- 015• SOLVED 

SQDIUI-1 ~o- "'- ALKA• DIS• SOLVED SOLVED DIS· SOLIDS 

su- mE I'LUS TAS- 8ICAR· CAR- DRox- LHHTY CARBO'! SOLVED CHLD- FLUO· SOLVED CSIJM OF 

TION ce POTAS• SIUK BONATE BONATE "' ., DIOXIDE SULFATE RIDE RIDE SILICA CONSTI• 

LETTEH SAI-IPLE SlU~ "' (liCD3) (C03J (Qii) CAC03 CC02) (504) (Cll "' (S102J TUENTS) 

(~GILl (MG/L) (MG/Ll (MG/L) (MG/Ll (MG/Ll CMG/Ll (MG/Ll (MG/Ll (lo\G/L) (1-IGIL) (lo\G/Ll .. " 

-

76-06-20 '-' " "' "' "" ·' ·' " m 
76·08-20 "' "' " '·' " ·' ·' " " 76-08-20 "' 

., " '·' " "' . ' " '" 76-oa-zo '·' "' '" '·' " "' '.' '" "' sq-o1-12 '"" "" "' '" " '·' 
64-06-0S m "" ' '"' '" " ' .. 
67-09-29 " "" " "' "' >00 " .. . 

n-o7-29 " " '" 71>-04-08 " m "' "' "" " '.0 " "' 
76-04-06 " 76-04-28 
76-08-17 " 76-12-02 " ... m "' 

,., " "" 1000 
77-08-12 " 
76-08-03 '·' "'" m " '" o.o '·' " 632 
76-08-20 '·' " "" ·' '" '·' ·' " "" 76-04-30 

'· 0 " " " '.' . ' " "' 76-06-30 "" "' '"' n " '·' '·' " m 
76-07-13 " '"' ""' '"' no " .. ' " 1060 

76-12-02 " '"' "' "" "" " ... 
77-0B-12 " 76·0~-29 "·' m '" '" " "' ·' " "' 76•04-29 '" "' "" "' " '·' '" "' 67-09-29 " "" "' 2.2 "' " " "' 
73-07-2'1 '" " " 74-08-23 '·' ""' <> "' "' "' '" "·" .. "' 
74-08-29 " "" "'" " ... " 76-06-29 '" '"" " " 76-011-29 

76-04-2'1 '·' "" '"" "' "' .. ' '." '" '" 76-04-29 '" 76-00-29 "' '" '·' " 76-12-02 ... "'' "" '" " '" "·' 76-0b-2'1 '" '·' " 
76-08-20 "' "' % '·' " '·" '.0 '" '" 70-07-!3 ' .. " "' .. " '·' ·' " m 

DIS- DIS- DIS• DIS• DIS• 
DIS• ols- SOLVED SULVEO SOL· SULVf.:U SOLVED 

SOLVED SOLVED DIS· DIS• NITRilE AMMONIA VED• [)~THO. QRTHll 
SlA- DATE_ SOLIDS SOLIDS SOLVED SDLHD PLUS lo!ITRU- PHQS• PHOS• PliOS• 
llJ'J " (TONS c ro.,s Nl IRATE ~ITRATE N!T~AIE "' PHURUS PHORUS PHATE 

LETT~k SAMPLE "" "" "' IN03J "' "' "' "' (PQ4) 
AC-FT) DAY) 0%/Ll l"'GJL J (HG/Ll (MG/L) [HG/Ll (~G/L) (MG/Ll 

76-08-20 .n ·" ·"' ·" ·" 76-08-20 ·" ·'" ·"' ·" ·" 76-08-20 ·" ·" .00 ·"' .B 
76-08-20 ·" ·"' .00 ,00 
59-01-12 "' 10 

64-08-05 ,00 .00 
67-0<1-29 

73-07-29 
76-04·0~ 1.30 .00 ·"' 
76-04-08 
76-1\4-26 
76-08•17 
76-12-02 
77•08•!2 

76-U8-03 .eo ·" .(10 
76-0R-20 ·'" 1.68 ·"' ·"' ·"' 76-04-30 ·" 3.40 • 15 ·" 7o-oo-30 .~5 "' . "" ro-07-13 1' 44 ·"' .01 

76•12-02 
77-08-12 
76-04-29 ·" ·" ·"' 
76-04·2~ ·" ·"" ,00 

i 
67-0'1-29 

73-VJ-29 .. 74-08-23 <.1 0 --
74-08-29 
76-06-~4 

71:>•04-2'1 

71>-04·29 ·"' . "' ·"' 7o•04•29 
ro-oo-29 
76-12-02 
10-%-2~ 

10-0~-20 ·" 2. bl ·"' ·"' ·" 7b-D7·13 ·'" .0> ·"" 



TABLE 19,--[HEM!CAL ANALYSES OF WATER FROM THE ALHAMBRA HoT SPRINGS AREA--CONTINUED 

DIS- DIS• ors-
SllLVED DIS• SDLVf:O DIS· SOLVED DIS• DIS· DIS• ens-

STA- Ull£ ALUM• SOLVED BERYL• SOLVED CAU• SOLVED SOLVED SOLVED TOTAL SOLVED 
TIDN cc JNU!o\ ARSENIC Lll.IM ao~oN MIUM LITHIUM COBALT COPPER IRON IRON 

LETTER SAMPLE CAL) (AS) CBEJ '"' (CO) (L!J CCOJ (CU) CFEJ (FE) 

CUG/L) (lJG/Ll (UG/Ll (U~/L) (LJG/L) (UG/L l (UG/Ll (UG/L} (UG/Ll (UG/L) 

71>-08•20 ' " 1800 
n-os-zo " " "" 76-06-20 '" m 
76-08-20 '" "" ;o 
59-01-12 '"' 
1>~-os-os ""' 67-09-29 "'" '"" 76-0~·0B " " "" "" '" 76·0~-08 

76•06•03 '"" '"" "'" n-os-2o ; " 
,.. 

76-0~-30 " " " 76-06-30 '" '" .. 
76-07-13 " "'" "'" m 

76-0'1-29 '" "" " 76-0~·29 m m ''" 67-09-29 "" "" ' 7'1-08-23 2~0 <>0 "" <00 <>0 <<0 

' 7'1-08-29 M ''" 
76-0'1-29 ,; "" ''" '" n-oe-2o "" '" """ 76-07-13 " ; m 

DIS· 013• 01~- DIS· DIS· 
DIS• SOLVED CIIS• SOLVED DIS• SOL~ED SOLVED SOLVED DIS• DIS-

STA• DATE SOLVED MAN• SOLVED MDU~- SOLVED SELE· ST~ON• VANA• SOLVED SOLVED 
liON " LEAD GANESE MERCURY DENUM NlC~EL NIUM TIUM DIUM ZINC CESIUM 

LETTER SAMPLE (PBl (MN) (HG) (MOl CNil (SE) ( SR) .., {ZN) CCS) 
{UG/Ll (UG/LJ {UG/L) (UG/Ll CUG/Ll CUG/LJ (UG/L) (UG/l) (UG/Ll (UG/Ll 

76•08•20 !bOO '" " 76-08-20 ., w 

' 76•06•20 "" '"" 0 76•08-20 '"" '"" 
' 

sq-o1-12 

04·08-0S 
67-09-29 

76-04-08 '" ·" " '" 1'100 . ' 70·04-08 I bOO 

76•08•03 1000 
7b•OB•20 '" "" 7b·0~·30 "" 70-06-30 1100 
H-07-13 30 ·' " 2200 .. '" 
76-04-2'1 "'" 76-04-,:09 1300 
67-0'I-2<l 

' 74-08-23 <100 «0 <.' <<o "" <1 00 
74•08•2'1 

76·0~·29 '" .0 " l 000 LO 
76•08•20 10 "" n-o1-n m 

38 

DIS• 
SOL~ED 
RUBI-

UIUM 
(RBl 

(UI>/Ll 

;o 

• .. . 

D 

hl 
~' JIIBJ. 

• . . 

• • • 



.· 

-
~· 

~~~--.. 
.. 
--... 

I 
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TABLE 19,--(HEMICAL ANALYSES OF WATER FROM THE ALHAMBRA HoT SPRINGS AREA--CoNTINUED 

TOTAL DIS· sus- DIS• sus- DIS- sus-
TOTAL NON- SOLVED PEN OED SOLVED PEI<DED SOLVED PENOED 
FIL f· FlLT- ~ROSS G~OSS GRUSS GROSS ~ROSS GROSS 

su- DATE TOTAL RABLE RABLE ALPHA RPHA BETA AETA BETA BETA 
T!ON " RESI· RESIIJUE RESIDUE " " " " " SP.<JQ AS SR90 

LETTER SAMPLE DUf U-NA T. U-N~T. CS-137 CS•\37 /HO /¥90 
CMG/Ll (MG/Ll (MG/LJ (UG/Ll lUG/Ll (PC/Ll (PC/LJ (PC/ll (PC ILl 

' 76·0~·28 1000 "" "" no 

' 76-08-17 1300 m '·" m '·" "" '·" 
' 70-12-02 1000 "'" "" no 

. ' 70-08-03 m " '·" " '·" " '·" 
' H-07•13 1200 ''" "' " 
' 76-12-02 1200 ;oo "" "" ' 76-0b-29 m m "' oo 

7c-oq-zq "' "0 "" " 16-06-29 ooO m "' " 7b-12-02 "'" '"0 '" n 

DIS• 
SOLVED 

DIS• URANIUM 
SH· DATE SOLVED lOIRECT 
TION " URAI>I!UM fLU ORO-

LETTER SAMPLE '"' METRICJ 
(UG/Ll (PC/Ll 

7b·il~·28 

70·08•17 ... 
70•12·02 < .~o '·" 7~-oo-o_; 7.' 
70-07-13 ·'" 
70-12-02 • eo .. 
7<>-00·2~ .. 
70•;)4-2'1 
70•00-29 ·' 76-12-02 .eo .. 

39 

DIS-
SOLVED DIS-
RA-226 SOLVED 
(RADON RllDON-

MUHODl "' (PC/ll . ( PC/U 

10000 

" " 17000 

'·' " 
H 37000 .. 3000 

" " 11000 

" 24000 



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

S T A f llJN I\JU"1BE.ft STATIO;'< LETTER A•\J<.l I'.A,>'·E 

1.16343.01 1207!l00U 
'l634561120845Ul 
li635381120t>550U 
4635l!411201:d300 

4635~'1112063800 

46354•'11 12064200 

463544112064201 

463544112064202 
463';;~4112064203 

£1635451120615QO 

1.163541112063700 
1.163557112060700 

463600112062000 
46361011205'1600 

'163747112081200 

'164221112110700 

'16~423112110300 

Sl"E-

STA- DATE 
TillN UF 

LETTER SAMPLE 

A 16-0ll-07 
5 76-04-07 
c 76-Jl-lt> 
D 76-01-..10 
L) 76-01-..lil 

' ' F 
F 
F 

76-0I.J-27 
76-11-24 
64-u'l-17 
bi-U'l-21 
73-09-~ I 

74-08-21 
74-05-,;4 
76-01-30 
76-01-..10 
7t>-C9-0H 

76-09-08 
76-1 U-0~> 
77-0b-07 
lb-01-2'1 
76-01-29 

76-11-16 
77-06-30 
76-IU-08 
77-0b-30 

17-06-30 
77-oo-30 
77-06-50 
77-06-29 
77-vo-29 

77-no-..lo 
77-Qe;.-30 

C IF IC 
CiJN-
0\JCT
~NCE 

('1IC..:O
Me~OS) 

SJl 

'" m 
m 

373 
33> 
m 

'" 9lB 

bib 

'" 

A GklFFllrl LULD SP~JNG Tl0~04~32UAD 

d SMALLl<llOU-P~TEkSON COLD SP TIUNR04~32tlCO 
C lENM!LE Cl' Uf'STi'lE~M FrW'l Nf,; dR, dt<OADfiATER 
D tlkUADWAfEk HOT St'tH,~GS AT UUTLI:oT 
0 t:>~UAli~AlEk HUT SPRI.'•GS AT OUTLU 

D HROAO~ATER HDl SPRINGS AT OLJ!LI':T 
E 6RUAO~ATER HOT SPRINGS AT BREAK 
F bt<OAU~Jl.H.,; HUT SPRif.IGS AT ~lA!~HOLE 

F BROAUW~fER HOT SPRINGS AT MANHOLE 
F B~OAO~ATER HOT SPRINGS AT MANHULE 

F tlROADo~ATEk HOT SPRINGS AT I>IArmULE 
F HRUAU~ATER HOT SP,lNGS AT MANHOLE 
F DkOAlJnATE.R HOI SPRINGS AT MANHOLE 
F BROAO,.,ATEk HUT &PrliNGS AT ,'1At~HOLE 

G bROADnATER NORThrlEST COLO PIT 

H bROAO~AfER HOT PIT 2 
I ~ROAOnAfCR ~tLL 3 
I BRUA.OnA IER liELL 3 
J GLDEGE nf.LL 
J GLDEGE nELL 

K TENI•ILE Cft DOWNSTREAM FR:Ji" DLlTSUN 
L STATE ~URSERY ~ELL l 
M GANNON ~ELL 1 
N STATE ~uRSEkY WELL ~ 

N STATE NU~SERY WELL Q 
U NUVAK SPRING 
0 NOVAK SPRING 
P BEI<G Sl'i1ING 
P t!ERG Sf.'RING 

0 
0 

ANDERSON SPRING [SITZER 1;ULCrlJ 
ANDEt<SUN SPkiNG (SITlER GULCH) 

(UNITSl 

7 ·" 
7. 2 
8. 1 
8. 3 
8.3 

o.o 
7.0 

8.0 
8. 2 
8.2 
8. 0 

7. 8 

7.' 
7.0 
I • o 

8.0 
6.7 

I. 7 
0. 8 

8. 8 

7.' 
7.' 
7.' 
7.' 
7. 3 
7. 3 

TEt~PI:.K

AfUkt. 
( DtG C J 

9. 5 
7. 0 
0. 0 

'>2.2 
t>b.2 

~4.0 

t>O.U 
C>'-1.0 
os.o 
03.0 

6~.0 

6.::'.0 
c6 • .ij 

66.4 
21. 0 

b 7. 0 
b 7 .-lj-

65.'; 
1 </. 4 
19.4 

8. 0 
11.0 

ll. I 
I U. u 

1U. u 
11.0 
ll.V 
I 0. C 
I U. 0 

SULFIDE 
(HG/Ll 

<.5 

HARD
NESS 

[CA.,~i.;) 
( >lG/L) 

''" 2<lO 
130 

" 

33 
J1 
29 

21 

" 30 
2oQ 

lbU 

r~Ori

CAR
t!lli<A TE 
HAftu
·~E SS 
('IG/L) 

" 20 

" 0 

DATE 
UF 

!:iA~r'LE 

76-0il-07 
76-Uil-U7 
7t>-ll-l t> 
76-01-.)0 
76-0l-3U 

71::>-04-27 
76-ll-2'1 
61.1-U<f-17 
67-09-21 
73-0'l-21 

7£1-0b-21 
7£1-01;1-,,:4 
76-Ul-30 
71::>-lll-50 
76-0'1-08 

?t>-O'l-08 
76-10-06 
77-06-07 
76-0l-29 
76-0 1-2'1 

76-11-lo 
77-0o-30 

76-10-Uil 
77-06-3\l 

77-06-30 
77-0t>-30 
71-u6-30 
7"1-0t>-29 
77-06-~9 

n-ob-5o 
77-06-30 

DIS-
LIIS

SULVEO 
CAL
CIUM 
(C n J 

(H!>/L l 

SULVt.t.l 
"'Ab
IJE
SILW 
( 1-'GJ 

(MG/U 

ftj 

ol 
.\1 
1l 
12 

12 
1l 
12 

'1.6 
12 

12 
1l 
10 
11 
20 

9.' 
'J.l 

13 
78 
~~ 

12 

'" 7. I 
• 9 

1. 0 

. " 2. 0 

to 

. " 

.I 

• 0 

. ' 
• 0 

9." 
7.o 
'1 • .5 

10 

SA·'I
PLEO 

BY 

SJl.~I'
~Ll,~G 

WEPT n 
(fl) 

INSIJl.~

f ANI:.UUS 
wrs

CHARbE 
(CF 3) 

USGS 
USGS 
USGS 
USGS 
USGS 

U'3GS 
USGS 
MSBH 
MBMG 

K 

<FS 
M 

USGS 
USGS 
USGS 

USGS 
USGS 
USGS 
USGS 
USGS 

USGS 
USGS 

USGS 
USGS 

USGS 
USGS 
USGS 
USGS 
USGS 

USGS 
USbS 

DIS
:>ULVED 

12 

275 
275 

SllOIUM PE,Ctl._ r 
(I<A) SOl!lUM 

(MG/LJ 

9. 0 I 
I J I 0 
11 IS 

1 7 u 90 

110 
170 

17 9 
l':iO 

I'D 
100 
110 

170 

8.2 

10 

" 

7 .I 

7.5 

SUDIU~ 
Au-

;JORP
T IUN 

RAT fU 

13 

13 
13 

" 11 

11 

15 
15 
1 3 

. ' 
·" ·" 

1. 0 

.I 
1. 8 

·' • 0 

. 3 

.2 

. ' 

FLOW 
RATE 

(GP"') 

1.8 
121 

207 
207 

207 
12b 

75 

" 
15 

>13 

60 
36 
13 
13 

1. 0 

DIS
SULVED 
SUDil!M 

PLUS 
PUTAS
SIU~ 

(MG/L) 

180 

--
.. 
•• 
•• 
---
.. 
• 
;_~c-.,:~;_;.,. 



-
~~~~ --.. 
.. 
-.. 
-.. 
.. 
.. 

.. 

STA
TION 

LtTH.K 

, 
' D 
D 

D 
E 
F 
F 
F 

F 
F 
F 
F 

" I 
I 

" J 

' ' 

TABLE 20,--(HEMICAL ANALYSES OF WATER FROM THE BROADWATER (HELENA) HoT SPRINGS AREA--CoNTINUED 

DATE 
CF 

SAMPLE 

76-04-07 
76-04-07 
76-11-16 
76-0 l-30 
76-01-50 

76-0t.l-21 
76-11-24 
61.1-09-17 
67-09-21 
73-09-21 

74-0t!-21 
74-0IJ-24 
7o-Ol-30 
76-01-30 
7o-09-u8 

7o-V'f-OI:I 
76-IU-Oo 
77-0t>-07 
7o-ol-2'l 
76-01-29 

7o·ll·IO 
77-06-50 

76•10•0'3 
77-oo-30 

77-oo-30 
71-uo-'o 
77-vo-3l, 
77-00-<''i 
77-oo-29 

77-1)6-30 
17-oo-3u 

DIS· 
SULVED 
eo
TAs
SlUM 

"' (I•IG/L) 

10 
3.) 
2. 9 
, .1 

d. 7 
". 7 

o. 0 
5., 
6. s 

9. I 

o.3 
5.9 
0.2 
3." 

3.2 
4.1 

2. 7 
3. 1 

2. 0 

1.4 

2. 7 

tl iC ~k
!:IW~A TE 
lHt:u3 J 
( r.I(,/LJ 

276 
270 
130 
17; 

192 
1ee 
190 

1" 

30 0 
210 
152 

212 

17 4 

200 

300 

CAR
tlll•~A I 0. 
lC03J 
('1G/LJ 

U lS· 
STA- OATE SULVt_~ 

IlL·'' (JF ll:lTRATf 
Ld lo:'-' SA."lPLE. l·tl 

?o-04-<J I 

i 6-l t -I" 
76-01-1'' 
lo-Vl-3•) 

ll I n-OJ.j-2 1 
r: "lb-11-2~ 

( ~1G/L) 

F t><~-04-tl .uu 
r,7-I-J9-2\ 
13-\•'-1-21 

~~-ufl-~1 

/4-J'::I-24 
lo-,Jl-..\IJ 
,'6-lJl-.!.D 
lb-VY-01':1 

7tJ-<)9-t:~ 

I r>-liJ-I)b 

17-Vt>-U 7 
lc--lll-2" 
1<>-Jl-~4 

I o-11-1 b 

77-Vb-50 

/o- I 1!-\J ~ 

11-o.~-~u 

7 1-'J"- ~u 
17-Uo-~u 
I 7-l)o- ~;, 

n-vn-2, 
77-vn-c_q 

77 -u o- ..\u 
i7-ilo-~~J 

Au<:A
liNl n 

" CACf13 
( O'l;/L) 

22& 
m 
107 
1" 
1 S8 

157 
154 
156 
162 

2'6 
172 
125 
158 
1!4 

159 
lSi! 

237 
233 

112 
160 

133 
I 15 

1 3'1 

10' 

246 

LH s
::.uL Vtl! 

~ITkATI: 

( NU3) 
li~G/L l 

• oo 

URI-llJN 
[Jli.JUiJE 

(C02J 
('1G/Ll 

16 
27 

1. 5 
1.' 

1.9 

1.1 
1.5 

3. 4 

'1. 0 
11 

2.2 
ol 

5.2 
36 

11 

,, 

TCl f AL 
Hlh:fH_ 

~Ll'S 
1'/l fRA Tt. 

{rj) 

l "GIL J 

.II 

t)IS
SOLvtu 

SULFAft: 
(SU4l 
(~·GILl 

170 
1" 
180 
160 

190 
1/0 
!dO 

220 

40 
72 

38 
57 

32 

DIS
SLJLVECl 

~) 11 k 11 t_ 

PLIJS 
N I 1 "A IE. 

( i<l 
{ML>/l) 

• I 7 
• 01 
• 2') 

• GO 

1.1 

1.9 
,'Jil 

• (} 3 

41 

OIS
SOLVEO 
Ci-iLU
l<ILJE 
( Cll 
(i~G/L l 

'::i,O 
:5.5 
2.9 

4 I 

22 
31 
34 

34 

'" 
12 

4,7 
13 
5,9 
1.6 

o.1 

5.7 

LJ! s
SCIL '.JEll 

lli•l'iL]"J lA 

'!lhU
Gt::rJ 
( N l 

U·1G/LJ 

<.IV 

DIS
SULVt:D 
FLUO

RIDt: 
\f) 

(MG/U 

.2 

. " • 3 
11 

7.' 

6. 2 
q. 4 
u 

9.7 

9. 3 
11 

.I 

·' 1. 9 

.9 

.I 

. ' 
• 2 

. " 

DIS
SuL
Vf'0-
PH•J3-

f'H(.lt'{US 

( e 1 
lMG/Ll 

.03 

, LJl 

urs
suLv co 
SILICA 
(SlU2) 
(~IG/L) 

14 
22 
20 
82 

" 
89 

92 

" 

100 

28 

23 
34 

22 

" 
21 
25 
27 

8.8 
9.0 

13 

" 
Ul:.>

SI'i..~ EU 
Oh:IHL). 
PHJoi
PHURUS 

(e J 
(~LG/LJ 

.111 

OIS
SOLVEU 
SOLIDS 

( SJM OF 
t:ONSTI
TLit.rJTS) 
(~1G/Ll 

30 0 
308 
18.9 
5!l2 

580 

000 

673 
597 
581 

701 

40 3 

212 
m 
231 
233 

233 

421 

ulS
SOLVtU 
ox l"h·J 
t"HOS
PHA1t 
t PO" 1 
\'1G/LJ 

.n 

Dis
SOLVE.D 
suuus 
(TONS 
PER 

AC-FT) 

• 41 
• 42 
.20 
.79 

.79 

• 79 

.95 

• 84 

·" 
.55 

.29 

.31 

.32 

.32 

• 32 

UlS
SULV~O 

SOLIDS 
{TONS 

PER 
LJA Y) 

3.64 



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

DIS- ors- DIS-
DIS- SOLVED DIS- SULVED DIS• DIS• DIS- DIS• DIS• SOL~ED 

STA- DATE SOLVED BERYL• SOLVED CAD- SOL VEO SOLVED SOLVED SOLVED SOLVED MAN• 
ITDN OF ARSENIC LIUM BOROr< M!UM LITHIUM COBALT COPPER IRON LEAD GANESE 

LUTEK SAMPLE (AS l (BEl {b) (COl {ll) (COl (CUJ (FE) (PB) CMNJ 
{UG/L) (UG/L) (UG/L) (UG/Ll CUG/Ll ( UG/L l (UG/U (UG/LJ CUG/L) {UG/Ll 

76-04-07 ' 0 20 ) 0 0 10 

' 76-0ll-07 b 0 30 30 10 0 
c 76-11-16 20 20 2)0 10 

76-0i-30 22 780 570 00 30 
76-01-30 

76-04-27 750 530 '" 64-09-17 0 

' 67-09-21 860 550 
F 74-08-21 w 550 

74-08•24 800 <10 080 <50 <10 70 <100 50 

76-01-30 20 !0 800 570 ' !30 ;o 
76-01-30 

c "lo-u9-0B 780 bOO 120 10 
76-09-08 )80 590 10 00 
76-10-06 810 bOO 110 20 

77-06-07 bOO 
70•01-29 )5 70 80 20 30 
76-0l-29 

< 16-11•16 bO 50 190 3D 
L 77-06-30 !bO 100 00 8 

" 76-lO•UB 50 00 170 50 

DIS- DIS- DIS- DIS· DIS· 
DIS• SOLVED DIS- StJLVEll SOL~ED SDL'/Ell ors- DIS• SOU ED 

STJ<· DATE SOLVED MOUtl· SOLVED SELE- STRON• \lANA· SOLVED SOL \IE D RuBl• 
llu'l OF I-1EI'lCURY DENUM ~ICKEL NlUM TIUM DlUM ZINC CESIUM OIUM 

l L T] F:ei SAMPLE ( HG) (~10) ( N I) ( SE l (SR) ( v) ( ZN J ccs) (Rll) 
(UG/LJ (UG/U (UG/L) (UG/U (UG/L) (UG/L) (UG/LJ {UG/U CUG/U 

76-04-07 • 0 0 6 150 1.o 10 
76·04-07 • 0 2 7 "' 2.6 0 
76-ll-Jb 200 
7b·OJ·30 • 0 <6 2 290 .2 10 
7b-01·30 270 

7b-04-27 330 
b4-0'l-17 
67-0'l-21 

' 74-0ll-21 
7'l·08-24 <20 20 100 bO 

7b·01·30 .2 23 2" • 0 10 

' 76•01-30 260 
c 7o·O'f-O!l 550 

7b·O<f·O!\ 100 
7b-10-0o 310 

77-0b-07 
76•01-29 • 0 43 500 '.) so 
76-0l-~9 5~0 
7b-ll-lb 200 
77-0b-30 370 

70-10-08 780 

DIS• DIS- DIS-
TOTAL SOLVED SULVED SOLVED 
FILT· GROSS (,f!USS GROSS 

S T A· OAH: KAtlLE ALPHA BETA tlEfA 
I 10\ oF Kt:SlUUt. AS AS AS Sl'l'I\J 

LUI F~ SA·'"Plt. U-'IAT. CS·t:H /Y90 
(!OIG/LJ (UG/Ll (PC/LJ O'CILJ 

76·U4·27 o5 0 7. 7 0. J '. 7 

42 
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TABLE 21.--CHEM!CAL ANALYSES OF WATER FROM THE f1ARYSVILLE TEST WELL AREA 

STATION NU~BER 

1164245112210600 
46~329112204100 
ll61J346112210700 
4641l0'lt122BIOO 
461.145bll2221700 

' c 
D 
E 

4611514112223300 F 

£16451'5112205300 
464715112245bUO 

11647211122611600 
464736112223900 

F 
F 

46l!7li4112262BOO ~ 

ll648lt>ll2220700 L 
464811'1112202500 M 

46481&112220700 N 
£16481.11112201400 0 
47205btl2170600 f' 

p 

ST~- DATE 

SPE
CIFIC 
CON
DUCT• 
ANCE 

{MICRO
MHOS) 

Tl'M OF 
LE TTf:R SAMPLE. 

76-07-01 356 
76-07-01 229 
76·07-U2 318 

0 76-07-02 515 
E 7o-07-02 368 

75-08-~9 950 
75-0il-29 1000 
-,s-oa-29 <Joo 
7&-07-V2 287 

>; 76-10-22 221 

76-10-22 197 
76-10-22 256 
76-10-22 299 
76-10-22 269 
76-J0-22 252 

76-10-22 
76-10-22 
77-0o-29 
77-06-29 

CJT~- DATE C AJ'l

BU~ATE 

CC03l 
T!YI UF 

Li;Tlt.; SAMPLE 

76-07-01 
76-01-01 
71>-07-02 
76-07-02 

E ?6-IJ7-u2 

F 

F 
G 

75-0f\-29 
75-08-29 
75-08-29 
76-07-02 
76-I0-22 

76-10-22 
76-J0-22 
76-JJ-22 
76-10-22 
70-J<J-22 

76-10-22 
76-JU-22 
77-0b-2'1 
77-0&-2'! 

( MG/L) 

0 
0 
0 
0 

DAGO GULCH SPRli,G 11N06ri16AA~ 

~ALO BUTTE SPHIN~S 11N06"10bbC 
DUG CR~C~ SPKING 1 11~0b~0400C 

SPkl~G FRIDAY GULCH 11NObWO~bD0 
"Ill NAMt:: SPt<lNG 12t'i0bi'I320AB 

MAkYSVILLC DEEP ~ELL 
1>\Af<YS~ILLE llEEP ,~ELL 

1'1AHYSVILLE \JEEP ~ELL 

Ec'1PikE Mlt'E DXAJI, 12N0bl'j.32AAD 
LOST HORSE CREEK NEAR MOUTH STA 5 

~ FK LITTLE PRICKLY PEAR CR NR MOUTH STA 2A 
LITTLE PRICKLY PEAR CR BL LOST HORSE STA 10 
N FK L PRICKLY PE~R AT MC~UITHY GULCH STA 1 
L PRICKLY PEAK C~ UP~TR M~RSH CR STA 11 
PIE~AN CR~EK NE~R MOUTH ST~ 13 

MAHSH CREEK AT r~OUTH ST<I 12 
LITTLE PRICKLY PEAR CR AT E~ST GRADY STA 14 
TRINITY HILL COLD SPRING 
T~lNITY HILL COLD SPRING 

HARD-
PH TEMPER- f'<ESS 

ATURt. (CA,MG) 
{UNITS) (l}EG C) CMG/Ll 

7.3 7.0 170 
7 • .3 &.0 120 
7.& 9.8 160 
7.6' 8.0 200 
7.& 9.0 190 

7.'l 96.5 21 
7.6 42.0 18 
7.8 39.0 22 
0.1 7.2 150 
!j. 0 6 .o 110 

d. 1 8. 7 99 
&.1 6.2 130 
8.2 6.b 1&0 
8.2 6.2 140 
b.1 5.3 230 

8.2 ~.5 170 
8.1 '). 5 150 
7.3 o.o 240 
7. 3 8. 0 

ALK~

LPdTY 
AS 

CAC03 
(MG/L) 

134 
112 
159 
1"4 
m 

" 117 
192 
125 
1'1 

!57 
196 
213 

CAf<bON 
L)lOXllJE 

(C02) 
(MG/Ll 

15 
9. 7 
A. 7 
7. 0 
7.7 

5.2 
9.7 
A. 0 
2 .) 
1. 7 

1. 3 
1. A 
1. 7 
1. s 
2.5 

). 9 
2.3 

21 

or s
soL~ED 

SULFATE 
(SUll) 
( '-IG/L) 

'" 7. 0 
11 

'" 21 

"" 1 so 
100 

" 10 

'· 2 
9. 7 
7.9 

'. s 
28 

NON• 
CAR

BONATE_ 
HARD
NESS 
( MG/L) 

35 
10 
10 
01 
17 

0 
0 

13 
15 

s 
15 
15 
15 
~:; 

DIS
SOL Vf.ll 
C HLU• 
RIDE 
CCLl 
( '"IG/Ll 

.8 
• 5 

1.2 
1. 9 
1.2 

51 

"' "' 1. 9 
• 8 

• 9 

• 7 
3. 1 

' l.S 

• 7 

• 8 
5.2 

DIS
SOLVED 

CAL
CIUM 
(CAl 

(MG/Ll 

55 

"' " 71 
64 

7. 7 
5. 9 
7.8 

02 
20 

20 

" 30 
31 

9] 
]9 
85 

OlS
SULVC:D 
FL'Ju

R\LIE 
1 F 1 

CMG/L) 

1. 3 
1. 0 

• 2 
.1 
• J 

43 

.1 
• 2 
• 2 
-2 
.2 

.1 
• 2 
.1 

DA H. 
Of 

SAMPLE 

SA'•'IP
LlNG 

DlPTti 
(fT) 

Ii'jS TAN
fM;EuUS 

Dis
CHARGE 
( CF Sl 

FLU\'! 
RATE 

(GPM) 

-lo-07-Ql 
7&-07-01 
?o-07-02 
7b-07-U2 
7&-07-02 

USGS 
•.L'lG.'\ 
USGS 
USGS 
USGS 

75•01:1-Z'l 
?';i-Ud-29 
75-0B-29 
7&-07-02 
7b•10-22 

USGS 5750 
USGS 52':>5 
USGS £l-50tl 
USGS 
lJSGS 

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

1o-10-22 
7&-10-22 
77-0b-Z'l 
77-06-29 

lJlS-
SliLVED 

"1AG-

"'SlUM 
(MG) 

(MG/L) 

7 ·' 3.7 
7.0 
'. 5 

'·" 
_s 
• 7 
.8 

5. 2 
11 

10 
1o 
20 

Dl3-
SlJLVEO 
SIL1CA 
(SI UZJ 
(,>JG/L l 

o9 
7 2 
,.j 
16 

7. 5 
6.2 
7.A 

e.7 
9.o 

10 

DIS
SULVlU 
SODIUM 

(I~ A) 
(MG/L) 

1.9 
1.5 
2.8 
2.9 
2.8 

21 0 
200 
200 

1.9 
1. 7 

1.2 
1. 3 
1. 0 
1.5 
u 

2.5 
1. 8 
6.4 

DlS
SOLVlU 
::iOLIU::i 

(SUM uF 
CllN::i 11-
TUEI>ITS) 

(MG/Ll 

198 
1"9 

'" 20(\ 
2;3 

134 
!55 
1"1 

1o3 
M 

LJSGS 
USGS 
USGS 
US~;S 

USGS 

USGS 
USGS 
USGS 
USbS 

Pt.RC[~T 

SUL'li.JM 

2 
J 
4 
2 

' 
" "' 92 

3 

' 
' 2 
1 
2 
3 

··H-

3 
3 
5 

St L VEll 
S• ·'-1 tl S 
( I •;>JS 

•,-f< 
AL -F T) 

.27 

.20 

. 26 

·" • ~I) 

.18 

.21 

.19 

.22 

·" 

SUOIUM 
<U

SURP
TlDN 

RA TID 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
• 0 

.1 

.1 

.1 

.1 
• 2 

DlS
::illL' ttJ 
SULI OS 
( 1 u.'ls 
~,, 

l)A.Y) 

4.9() 
1. tJU 

'>.00 

7.50 

<2.0 
18 
8.0 
1.0 

20 

13 
3.8 

13 

17 

DIS
SOlVED 
~o

TAs
SlU/>1 
1'7 

(MG/Ll 

'·' 2. 3 
2.6 
2. 9 
2. 3 

10 
11 
12 

1.' 
1. 0 

·' • 7 
• 5 
.6 

2.1 

).4 
.9 

9-3 

DiS
SOLVED 

NITtlATE 
(I~) 

( '-'1G/Ll 

.23 

lllCAR
tiUNATE 
lHC03l 
(MG/L) 

183 
138 
188 
175 
210 

111 
193 
1 73 
152 
221 

102 
178 
zoo 

DI~
SULVEU 

NIT kATE 
(NU3) 
lM&1Ll 

1.0 



TABLE 21.--(HEM!CAL ANALYSES OF WATER FROM THE MARYSVILLE TEST WELL AREA--CONTINUED 

DIS- DIS-
SOLVED SOL-

I~ IT RITE VED-

::iTA· DA. TE PLUS PHUS-

I IUN OF NITRATE PHORUS 
LC TTt':fi SA;'lPLE "' (p) 

CMG/U (MG/U 

76-07-0l .1 5 .00 

" 76-07-0l .13 .oo 
c 76-07-02 ·" • 0 0 

0 76-07-02 .15 • 00 

E 76-07-02 .03 .oo 

75•UB-29 
75-08-29 • 29 

F 75-08-29 • OB 

G 76-07-02 ·" • 01 

H 76-10-22 

j 76-10-22 
J 76-10-22 .03 

K 76-10-22 .1 5 

c 76-l0-22 .13 
H 76-I0-22 

H 76-10-22 
0 76-10-22 • 06 
p 77-06-29 
p 77-06-29 

LHS- DIS-

DIS- DIS- DIS- DIS- SULVED DIS- SOLVED 

STA- DATE SOLVED SOLVE:.D SOL~ED TOTAL SOLVED M~N- SULVEll STRON• 

T lUfJ OF BORON LITHIUI~ CUPPER IkON IRON GANESE MERCURY TIUM 

LCTTtR SAMPLE '"' {L I J (CUl (FE J (FE l {n) 0-IG) (SRJ 

( UG/Ll (UG/Ll (UG/Ll {UG/Ll ( UG/L} (UG/U (UG/U CUG/LJ 

• 76-07-01 )0 20 90 

9 76-07-01 5 0 '" 
c 76-07-02 ' 5 30 130 

0 76-07-02 0 to 0 150 

E 76-07-02 10 5 loO )90 

7?-0il-29 100 2 ooo 10 20 90 <.3 70 

75•Q8-29 ,0 2700 20 so 220 

F 7?-08-29 820 oSOtl '" ]0 230 

c 76-07-02 s 0 1 u 0 

" 76-10-22 
130 

7o-tu-22 
70 

71:>-10-22 2 1 0 10 0 10 100 

76-l!l-22 2 0 eo 10 100 

c 76-I0-22 2 0 130 20 100 

'" 76-10-22 "'" 
76-10•22 

1/0 

u 76-10-22 5 10 150 20 110 

44 
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TABLE 22.--(HEMICAL ANALYSES OF WATER FROM THE WHITE SULPHUR (BREWERS) SPRINGS AREA 

DAlf 
OF 

STATION LETTER AND NAME SAf-IPLE 

1Ho12211111'5'3450il 

STA- DATF 
T llJI• Cf Tf"'"EP-

L:.l H:>< SA'-'Plt A TIJRE 
C0£G " 

' t>!-09-ul 
A 74-IH:J-2!1 Uo.O 

' h.-0:>-J 1 ·t~.s 

STA- LiATC CM<-

Tl:.Nl '•F 1'\cJ~IATt. 

LEl f Et< S11."PLt. f C03) 
C '""GIL) 

61-0'1-()1 " 7ti-Do-2il <1 
76-0J-1 I 

3TA- DATE 
T i LJf' 11F 

LE l Tl:.>< SAMPLE 

hl-04-01 
74-0tl-2!1 

W"lTEo SULPHI~fi SPt-<H~GS 09N~7Flf\t::fltl 

>1>1ITE:_ SIJLPhUR :>PtiJr..~S Q9,;07flf't:l88 
,;>->lTt ;,ULPHUt-< 3":-<T,GS U9•li17Fl13tl8t:l 

ot-~'l-01 

7ti-~<l-211 

?h-OS-11 

DIS-
N:J•J- urs- snLvto 
CA'<- .SLJL vtu -~AI_:;- 015-

I"'YURU- H.:..Ru- d!Jt•ll TE OL- 'E- SULVEtl 
Gi:.N 'H.Ss rl-~r-:n- Ciu"' SIIF·1 SUr'! I liM PC.RCf,•H 

SULFTLJF ( CA, :>,r; l NFS~ (CA) (AG) (o\iA) SnLlTU'~ 
C'lt;JL l (t>r,;L) C"G/U (.;H:;;L) C '~~>/L J (L~G/L) 

,,o 0 ,, 
" • 7 '" 0 ,,, l2 "" '" 

DIS- JIS-
et- ~LK A- 0TJ- SnLVt.D SOLVED Oj~-

~>P:JX- LH•ITY L.~f<'lU" SuUF..; CHLil- FLUU- SLlL VE.F"> 
!JF:: ,, "lf•X! IJO: :OliLFATE. ~-<I wE K1DF SlLICA 
(JI-1) CAru::>; (CtP) f$'14) (CLJ '" l <; If12) 

( 'h,/L l ( I·IS/L) (;I'> fl.] ( "'.C:/LJ ("'GIL) (~IS /L} l"GIU 

'" j20 ((0 (. 0 

eel 1120 ;to 18(1 7." 01 
o' 1 3?\) "0 o.'o '" 

DIS- ors-
SOLVED urs- SJLVELJ DIS- LJIS- lJI::i- LliS• 
ALU~- SOLVED CAD- Si.JLVED Si.JLVE.LJ SOLVED SOL"VElJ 
lNUM 8UtHlN ~lUM l.l T rll UO! CUI;lA.LT CllPr'E>< l"l)'j 

CAL) '" (CD) CLil (C\Jl ( C'.J) CFEJ 
(UG/L) (UG/L) cur;;u (UG/Ll (UG/Ll (UG/Ll ( U•;/L l 

10 0 
9100 <10 1300 <50 <(0 110 

L!I:i-
lllS- DIS- SOLVED 

:3TA- OATE SULVECJ .SOLVED RUB l-
lllJ·~ OF Zl\C CESlUM DII.Je1 

Lt. r rt:>< SA~PLE. C Zrll ( cs) (i<tl) 

(JG/Ll (UG/Ll (UG/Ll 

t>l-09-01 
74-08-24 20 1 00 '" 

45 

SPEw 
C IF Ir 
Clli<J-

SAM- OUCT-
PLEO FLOf' ~NCE '" " RATE lMICt-<0-

CGP""l •1H[lS} tL>niTs J 

.'<ISBH 000 

" >1.!00 2220 h,5 
USGS >lhO 23fl0 

DIS- ors-
SUI) 1111-1 SOLV'-D SULVE0 

A a- :'I001U~ PO-
SORP- PLUS 1 AS- t:llCAti-

T!Ji\1 PnTAei- SIU"' bONATE 
R/1. T 1'1 SlUM '" li<Cf13) 

( '1G/L) (MG/L) (MG/l) 

.1'50 730 
1 7 20 830 

721 

DJj- DIS-
C'Ul VED SOLVEn 
S\JL l 03 nrs- DIS- A~MOt'I A 

(SU". OF S(lLVlD SOLVED t'.ITRU-
Cilfl." TI- 'lllTK ~TIC NJTPATE GE.N 
TUUIT~J '" ( N03) (;.;) 

(·'IG/L J (MG/LJ (MG"/ L) (r.'L.,/L) 

·" ?.1) 
1S30 2. ( 

DIS-
t.llS- Si.JL VE:.D urs-

SUL >EO ~1AN- SOLVED 
LEAL! GA.I~tSE. •~ICI\I:.L 

CP8) ( ~N) ( ljl) 

CUG/U CUG/L J (UG/Ll 

<100 1'0 <20 



TABLE 23.--CHEMICAL ANALYSES OF WATER FROM THE lA,-.Q~KE (CoRWIN) HoT SPRINGS AREA 

SPE-
C IFIC 
CON• 

DATE SAM- FLOW DUCT-

OF PLED PATE ANCE PH 

STATION NUMBER STATION LETTEk A~>IO lOA ME SAMPLE BY (GPMl (MICRO-
MHOS) CUNITSJ 

450535110462500 LA DUKE (CORWIN) HOT SPRINGS 08S08E32CD 72•07-26 MBMG 500 2400 7 ·' 
LA DUKE (COR\'!lNJ HOT SPRINGS 08S08E32CD 75-07-02 USGS "' 2460 o.s 
LA DUKE. (C0Rl'¥IN) HOT SPRI!'<GS OBS08E32CD 76-05•27 USGS 220 2600 

DIS• DIS• 

!liON- DIS- SOLVED SODIUM SOLVED 

CAR- SOLVED MAG• DIS• .a- PO-

STA- DATE HYDRO• HAKD- BONATE CAL- NE- SOLVED SORP- TAS- BICAR• CAR-

T H1t• oc TEMPER- GEN NESS HARD- C!UM SIUM SODIUM PERCENT TIOI'J SlUM BONATE E>ONATE 

L t.l rE.>< SAMPLE A lURE SULFIDE (CA,MG) NESS CC A l (MGJ (NA) SOD lUI'! RAT lU CKl (HC03l ((03) 

(OEG c l 0-iG/LJ {MG/ll (MG/L) (MG/LJ 0-IGIL) (~IG/l) (MG/L) CMG/L) (MG/ll 

72-07-26 66.0 ,qo 007 270 80 230 33 3.1 " " 
75-07-02 65.0 <1. 0 1000 790 320 58 230 31 3.1 23 300 <1 

76-05-27 67.5 1100 850 330 b) 2<0 32 3.2 25 261 

DIS- DIS-

DIS- DIS- SOLVED DIS- SOLVEO 

HY- ALK.A- DIS- SOLVED SOLVED ors- SOLIDS Slll \lED DIS• DIS- NITRITE 

STA- DATE DROX- UNITY CARBON SOLVED CHLCJ- FLUO- SOLVED (SUM OF SOLIDS SI.JLVED SOLvtD PLUS 

THl·o OF !DE " DIOXIDE SULFATE RIDE RIDE SILICA CONSTI- lTOL-IS NITRATE NITR!I.TE NITRATE 

LETTER SAMPLE {Or!) CAC03 {C02) (504) lCll (e) ( s I02) TUENTSJ PE< "' {N03l CN l 

(MG/lJ {MG/L) {MG/Ll (MG/ll ( MG/U (MG/ll (MG/ll (MG/ll AC-FT) (MG/ll (MG/U (MG/ll 

72-07-26 77 3. 8 1300 42 3. 6 52 2070 .00 .oo 

75-07-02 244 152 1200 45 3. 6 49 2080 

76-05-27 230 1400 42 3. 5 45 2290 3.11 .03 

DIS- DIS-
SOU EO SOL-

A'IMONIA VEO-

STA- DATE NITRO- PHOS-

T I Ci~' "' DEN PHO~US 

Lt: I ru< SA 'IPLE CNl (P) 

(MG/ll ( MG/L) 

72-07-2.0 
75-07-02 .22 
7b-05-27 .oo 

DIS- DIS- DIS- DIS-

SOLVt-.0 Dl::>- OI S- DIS- SOLVED SOL \lEO DIS- ~ULVEO 

[)A H. ALUM- SOLVED SCJLVED TOTAL SOLVEO ,>\AN- S HlUN- SOLVED IWbi-

rr QF !NUM BORiJ!<I liTHIU"~ I RIJI'J !RUN GME.SE T[UM CESIUM DlUM 

Lt l I ::_k SAMPLt (AU ,, l (Ll) l FE l l F E.J ('-IN) ( SR J lCS) (f{!3) 

{ UG/LJ (UG/l) (UG/LJ CUG/Ll lUG ILl (UG/ll CUG/Ll lUG/Ll (UG/ll 

72-07-26 280 '" 20 

15-07-02 <1 400 240 100 20 <100 70 

76-0'.>-27 i180 m 300 .)<)Q 0 

.. 

.,. 
ll!lllid _. 
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TABLE 24,--(HEM!CAL ANALYSES OF WATER FROM THE CHICO (EMIGRANT) HOT SPRINGS AREA 

STATION NUMBER STATION LUTER >\l~lJ ·•AME 

451509110393700 
l!St:,l711039.3700 
(151524110393700 
45160911Uli62BOO 

1151859110415800 

451951110451000 
451955110410800 
452013110£112100 

li52013110412700 

452103110363000 

45211.111101.131700 
452205110432900 

!152431110415100 

4521.149110384900 
452510110382800 

e 
c 
D 
0 

E 
E 
F 
G 
H 

J 
J 

' L 
L 

" " ' 0 
J 

SPE-

STA
TIUN 

LETTER 

' b 
c 
0 

E 
E 
F 

DATE 
OF 

SAMPLE 

76-07-08 
76-07-08 
76-07-23 
76-10-28 
77-0!1-05 

76-10-28 
77-04-05 
77-04-05 
76-07-09 
H•-10-28 

611-ll-24 
7li-08-25 
76-05-27 
76-07-09 
77-0ll-05 

76-10-28 
77-04-05 

K 76-10-28 
L 76-IU-28 

77-04-05 

i~ 76-10-28 
,,, 77-04-05 
IJ 77-0ll-05 
[] 76-10-28 
0 77-04-05 

CIFIC 
CON-
DUCT-
ANCE 

(MICRO-
MHOS) 

297 
73 

sse 
395 
227 

227 
109 
108 
zoo 
518 

379 
507 
990 
038 

>'1 
21o 
920 
ZbD 
302 

71 
68 

213 
2'2 
308 

LC-3 CHICO FLO~!NG ~~Ll 07S09E06DOA 
~AST FORK ~~!GRANT CR 07S09E06 DAA 
CHICO ~ELL 11 EMIGRANT GULCH 07S09EObADO 
SIXMILE CREEK 
SIXMlLE CREEK 

EMIGRANT CR AT OLD CHICO 
EMIGRANT CR AT OLD CHICO 
EMIGRANT CR NEAR MOUTH 
CHICO COLD SPRING UbSOBE12ACB 
CHICO HOT SPRINGS ~EST VENT 06S09E01CDC 

CHICO HOT SPRINGS 06S09E01CDC 
CHICO HOT SPRINGS 06S09E01CDC 
CHICO HOT SPRINGS ObS09EOICDC 
CHICO HOT SPKINGS 06S09E01CDC 
CHICO HOT SPRINGS ObS09EOlCDC 

MILL CREEK UPSTREAM FROM DIVERSION STA 
MILL CREEK UPSTREAM FROM DIVERSION STA 
YELLOWSTONE FISH HATCHERY 
YELLOWSTONE RIVER AT EMIGRANT 
YELLD~STONE RIVER AT EMIGRANT 

EIGHTMlLE CREEK NEAR CHICORY 
EIGHTMILE CREEK NEAR CHICORY 
MILL CREEK NEAR MOUTH 
YELLD~STONE RIVER NEAR PRAY 
YELLOWSTONE RIVER NEAR PRAY 

>!R HYDRO-
eH TEMPER- TEMPER- GEN 

ATURE ATURE SULFIDE 
(UNITS) (DEG c) (DEG C) (MG/L) 

7. 2 9. 2 
7.8 e.o 

to. o 
8.1 9. D 
e .1 8.5 

7. 5 '. 5 
7. e 7. 5 
7. 8 10.5 
e .1 9.5 

7.' 1.12.5 

1.18.5 
7. 9 42.0 ·' <15.0 
7. 8 46.0 
7.' 113.5 

8.1 1.5 17.5 
e .2 0. D 
7. 8 9. 0 
8. 9 9. D 7. 0 
8. I l7. 0 11.0 

7.e 5. 0 
7. 9 11.5 
8.5 7.e 
8.1 6.0 '. 0 
e.' 12.5 9. 0 

47 

HARD-
NESS 

( CA, MG l 
(MG/LJ 

)30 

2) 

270 
9b 

11 D 

" 7b 
75 
78 

130 

117 
120 

)30 

8l 
99 

l2D 
72 
e5 

20 
23 

100 
11 

" 

INSTAN-
LlATE SA~- SAMP- T ANEOUS FLOW 

OF PLED LING lHS- RATE 
SAMPLE " DEPTh CHAt<GE ((,PMJ 

( FTJ (CFS) 

76-07-08 USGS 900 9.5 
76-07-08 USGS ZD 
76-07-23 USGS 2'100 20 
?b-10-28 USGS 10 
77-04-05 USGS 8.8 

76-10-28 USGS l2 
77-01.1-05 USGS 8.9 
77-04-05 USGS 2.2 
76-07-09 USGS 2e1 
76-10-28 USGS zoo 
6<1-tt-24 MS13H 
74-08-25 " U2 
76-05-27 USGS 
76-07-09 USGS 1!2 
77-04-05 USGS 130 

76-10-28 1\SGS 00 
77-04-05 IJSGS 36 
76-10-28 USGS 080 
76-10-28 USGS 1690 
77•04-05 USGS 1090 

76-10•28 USGS 17 
77-04•05 USGS 10 
77-04-05 USGS 8.6 
71:1-10-28 USGS 1600 
77•04-05 USGS 1060 

DIS-
NON- DIS- SOLVED SODIUM 
CAR- SULVED MAG- PIS- >D-

BONATE CAL- NE- SOLVED SURP-
HARD- CIUM SIUI-1 SODIUM PERCENT TlUN 
NESS (CAl (.\jG) ( NA) SODIUM RATIO 
(MG/L) (MG/L) O.Hi/ll (I•IG/LJ 

07 3b e.' 9.5 " • 9 
1 D 8.0 1.1 1. 8 lb • 2 

98 77 " 21 15 • 8 
D 20 11 '. 8 e .2 
8 22 10 o.o 8 • 2 

8 19 0. 7 3 • D 9 • 2 
10 21 S.b '·' 9 .2 
13 2l 5. 9 3.8 9 • 2 

25 '·' 8. 0 15 . ' 
37 8.0 31 " 1. 2 

" 2. 0 

" B.e 35 37 1.9 

" 8.9 " " 1.; 

0 2l '. 9 o.o 1 D • 2 

1 25 8.' 5.' 10 • 2 

" " 9. 1 e.o " ·' D " 5. e 19 " l.O 
D 22 7. 2 2b 38 1.2 

0.7 1. 8 2 .6 17 • 2 

D 5.9 2.0 2.' 16 • 2 

1 20 8.7 5.1 lo .2 

' 1 e 0. 2 19 35 1. D 

2 22 7. 1 25 37 1.2 
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TABLE 24,--(HEMICAL ANALYSES OF WATER FROM THE (HlCO (EMIGRANT) HoT SPRINGS AREA--CONTINUED -DIS• 

DIS- DIS-
SOLVED SOL \lED 

DIS- DIS- SOL \lEO DIS• 

SODIUM PO- ALKA- ors- SOL \lED SULliED LJIS- SOLIDS SOL \lED 

S T 11· DATE PLUS TAS- BICAR- CAR- LINITY CARBON SOU ED CHLO- FLUU• SOL II EO (SUM OF SOLIDS 

TI:JN UF POT AS- SlUM BlJNATE BONATE AS DIOXIDE SULFATE RIDE RIDE SILICA CONSTI- (TONS 

LETTE" SAMPLE SlUM CiO (HC03) lC03) CAC03 (C02) ( SOI.I) CCLl (F) (Sl02J TUENTSJ PER 

(MG/L) C MG/L) (MG/Ll (J~G/Ll (MG/U (MG/U (MG/Ll CMG/U CMG/Ll (MG/L) (MG/Ll AC-fTJ -
76-07-08 2. 0 72 59 7.3 88 J .2 .s 33 218 .30 

' 76-07-08 .s 13 !) .3 lA .5 .I 12 43 .06 

c 76-0 7-23 l.l 208 J7l 120 .8 ·' 30 375 .51 

0 76·10-28 J. 6 124 J02 l. 6 12 • 8 .I JO 121 .16 

D 77-0'1•05 2.1 130 l 07 l. 5 IS l. 2 .1 JO m .18 -
E 76-10-28 • 7 75 0 62 3. 4 16 .4 • 2 11 93 .13 

E 77-01.1-05 • 9 75 0 62 l. 7 19 .6 .I JO " .13 

F 77-0I.I-05 • 8 75 0 62 2. 7 20 .s .I JO 99 .13 

G 76-07-09 • 6 l 05 0 86 l. 2 5. 0 1.5 0 15 lJO .15 

H 76•10-28 6. 0 172 0 141 14 " 12 .9 31 255 .35 

61.1-11-24 4l 170 139 " 13 .a 

71.1-08-25 6.8 l 70 <I 139 11 4l JO .9 " 255 

76-05-27 172 141 53 lJ • 9 33 

76-07-09 
53 lJ • 8 3l 

77•04•05 6.9 170 140 l4 47 l 0 t. 0 " 263 .36 •• 
J 76·10•28 l. 3 J07 0 88 l.' 8.2 l. 4 .2 l4 1)0 .IS 

J 77-04-05 l. 5 !20 0 98 l. 2 12 2. 0 .2 14 129 .18 

K 76-10-28 2.6 134 0 110 5. 4 33 2.2 .2 l8 J75 .24 

L 76-10-28 '·' 93 0 76 .2 27 13 .a 23 [58 .21 

L 77-0il-05 s. 8 98 3 85 .3 43 15 t.l 29 201 .27 

H 76-10-28 2.6 43 0 35 l.l t.l 2.9 .I 29 68 ·" 
'" 77-04-05 2.8 32 0 26 2. 0 '·' .8 .I 36 70 .to 

" 77•04-05 l." !20 l toO .6 to l.l .I 13 126 .17 

0 76-10-28 4.3 82 0 67 .3 3l to • 7 22 !52 .21 

0 77-01.1-05 5.6 toO 0 82 • 4 02 15 [.1 28 [96 .27 

DIS- DIS- DIS- DIS- DIS-

DIS- TOTAL SOL \lED SOL \lED SOL- SOLVED SULliED 

SOLVED DIS- DIS- NITRilE NITRITE AMMONIA VED- URTHU. OH THO 

STA- DATE SOLIDS SOL \lED SlJL\IED PLUS PLUS NITRO- PHOS- PHUS- PHOS-

lltJN OF CTONS NITRATE NITRATE NITRATE NITRATE GE" PHORUS f'HO~US PHA TE 

UOTTEk SAMPLE PE' (N) (N03J CNJ '"' (N) (P) lPJ (P04) 

DA Yl CMG/Ll (HG/ll (MG/Ll (MG/LJ (MG/Ll (MG/Ll (MG/Ll (MG/L) -' 76-07-08 .01 .00 

8 76-07-08 2.32 .07 .ll 0 

c 76-07-23 • 0 l .03 .09 

0 76-10-28 4.70 • 09 .00 

0 77•0!1-05 3.18 • 09 

76-10-28 3.0'1 • 08 .oo 
E 77-04-05 2.3:. .oe 
F 77-0ll-05 .59 ·" .oo 
G 76-07-09 .ll .01 

" 76-10-28 .26 

6_11-1!-21.1 .oo .oo 
71.1-o8-25 

< .1 0 

76-05-27 
76-07-09 
77-04-05 • 21 .oo 

76•10-28 11.9 .01 .03 

77-04-05 12.tl • OS 

7&-10-25 ·" 
L 76-I0-21'> 721 .oo 
L 77-01.1-05 592 .oo 

76-J0-28 3. 19 ·"' .14 

' 77•0!1-05 2.72 .01 

77•04-05 2.95 ·'" • 00 

u 76-10•28 ;57 • 03 • 0 l 

0 77-0£1•05 SOl • 24 • 0 0 



-... T:,nLE 24,--(HEMICAL ANALYSES OF WATER FROM THE CHICO (EMIGRANT) HoT SPRINGS AREA--CoNTINUED 

DIS- DIS- DIS-
SOLVED DIS- SOLVED DIS- SULVED DIS- DIS- DIS- DIS- DIS-.. Sh- DATE ALUM- SOLVELl BERYL- SOLVED CAD- SOL\'ED SOLVED SOLVE.O SOLVED SOLVED 

TliJ'< OF It.UM ARSE.NIC L!UM dORON fojJUM LITHIUM COBALT COPPER IR0t1 LEAD 
" 

" 

lETTEr-: SA'-1PLE (All CAS l CBU (e) (CD) (L I l (COl ccu) CFEJ CPBl 

b. 
CUG/Ll CUG/LJ WG/Ll (IJG/Ll CUG/LJ CUG/U (UG/Ll (UG/L) CliG/Ll (UG/U 

71:>-07-0B ' 10 .HOO 

76-0i-08 0 0 210 

c 76-07-23 0 so 1200 

" 76-10-28 5 0 60 
77-04-05 2 10 lbO 

+ 
F 76-10-28 7 0 140 18 

f 77-04-05 2 0 40 

77-04-05 2 0 40 

c 76-07-09 8 0 30 

" 76-!0-2!i so 30 90 

b'l-tl-24 
7Ll-08-25 60 <!0 30 <50 <10 <20 <100 

hi 7 77-04-05 17 00 0 30 0 so 0 

7 76-10-28 0 7 0 0 70 1 

77-04-0S 7 10 130 

76-10-28 5 0 90 

76-10-28 so 25 3'0 0 100 2 30 1 

77-04-05 90 12 sqo 2 140 3 " 4 
:~ 76-10-28 0 7 2 0 0 100 !8 

77-04-05 0 )50 

' 77-04•05 0 7 0 00 !5 

76•10•28 so 10 330 " 40 2 

77-04-05 80 12 510 140 00 5 

,. 
DIS- DIS- DIS- lllS- DIS- DIS-

SOLVED OIS- SOLVED DIS- SOLVCD SULVED SOLv'EO or:;- DIS- SOLVED 
STA- OA. TE MA.t.- SOLVED f.'·OL Yt>- SOLVED SELE- STRON- VA.NA- SOLVED SOLVED RUBI-
rFJ'I OF GANESE "1ERCURY DENUM NICKEL NIUi'l TIUM Dli.JI-1 ZINC CESIUM DIUM 

Lt:TTF:2 SAMPLE ('1f>j J Crt G) CM!Jl (N l) ( SEJ CSRJ (V) CZNJ C CSJ lRBJ 
WGILJ (UG/Ll (UG/U (UG/Ll CUG/Ll (UG/Ll lUG/L) (UG/LJ CUG/LJ CUG/ll 

76-07-08 m 
8 76-07-08 70 

- 7o-o7-23 70 2000 
0 76-10-28 0 • 0 ;so . ' 
0 77-0il-05 1 0 350 

' 76-J0-28 0 • 0 '" . ' 10 
77-U4-05 1 0 190 .. 77-04-05 10 • 0 180 • 0 

' 76-07-09 210 
76-10-28 300 

6~-11-24 

74-08-25 <20 <20 10 <l 0 0 <20 
77-04-05 10 • 0 ' 360 3. 7 0 .. ' 76-10-28 )0 • 0 7 170 ) • 0 0 

J 77-04-05 200 

76-10-26 0 240 
76-10-25 0 • 0 2 ) 50 1. 0 
77-o4-o5 10 • 0 2 110 . ' .. 76-J0-28 • 0 60 3. 7 
77-o~-05 " 
77-04-0'; 10 • 0 6 '" • 7 10 
76-10-28 0 • 0 0 !50 • 0 10 
77-0ll-05 10 • 0 1 100 • 8 10 

~9 



TABLE 25,--(HEMICAL ANALYSES OF WATER FROM THE HuNTERS HoT SPRINGS AREA 

STATION NUMBER STATION LETlCR ~NQ NAMt 

ll54435110131500 

451.1439110131900 

451.15 2611 01526 0 0 

451.1535110150500 

STA· DATE 
T I Oi-l OF 

LUTER SAMPLE 

A 
A , 
0 
c 

c 
c 
c 
c 
c 

0 
0 

PH 

(UN!TSJ 

76-10·29 8. 2 

' 77-04-06 8. 5 
3 76-10•29 8.4 
8 77-04-06 8. 4 
c 61·08-15 

c 72-07-25 8. 9 
c 73-07•29 7.6 
c 71.1-08-21 
c 75-07-02 9.1 

76-10-29 8. 9 

77-IJI.l-06 8.8 
74-08-21 
77-04-06 7. 8 

Dl£-
SOLVED 

PO-
STA· DATE TAS-
llO:J OF SlUM 

LETTt-< SAMPLE (K) 

(MG/U 

76-10·29 3. 9 
77-0'1·06 4. 6 
76-10-29 ·' 

" 77-04-06 I. 1 
c 61-08-15 

c 72-07-25 ·' c 73-07-29 .6 
c 74-0tl-21 1. 0 

c 75-07-02 .6 
76•10-29 • 6 

77-01.1-06 1.4 
0 71.1-08-21 .4 
0 77-04-06 .l 

YELLOWSTONE RIVER AT SPRINGDALE 
YELLOWSTONE RIVER AT SPRINGDALE 
HUNTERS CREEK NEAR MOUTH 
HUNTERS CREEK NEAR MOUTH 
HUNTERS HOT SPRINGS 

HUNTERS eo7 SPRINGS 
HUNTERS HOT SPRINGS 
HUNTERS HOT SPRINGS COMPOSITE 
HUNTERS eDT SPRINGS COMPOSITE 
HUNTERS HOT SPRINGS COMPOSITE 

HUNTERS HOT SPRINGS COMPOSITE 
HUNTERS COLD SPRING 
HUNTERS COLD SPRING 

AIR HYDRO• HARD• 
TEMPER- TEMPER· GEN NESS 

ATURE Al URE SULFIDE (C A, MG) 
(DEG CJ lDCG C) (MG/l) ( MG/ll 

5.5 5.5 " 9. 5 120 
17 .s 1. 5 87 

lb. 0 68 
10 

12 
60.0 
57.0 2 
60.0 5.3 
53.9 

56.5 3 
190 

8. 0 230 

HY· ALKA· 
BICAR- CAR• ORUX· LINITY 
SONA TE BONATE !OE AS 

lHC03) CCU3l (OH) CAC03 
(MG/Ll (MG/Ll (MG/LJ (MG/ll 

114 94 

140 110 

226 1e5 

180 8 100 

98 38 140 

150 10 140 

zoo 164 

170 IS 1b4 

125 22 139 

150 130 

300 "" 280 230 

NON-
CAR-

tlUNA 1 E 
HARD· 
NESS 
("1G/ll 

5 
1 
0 
0 
0 

0 
0 
0 

CARBON 
OIUXIDE 

(C02J 
(~1G/ll 

1. 2 
• 7 

1. 4 
1.1 

• 9 

• 3 
• J 

.6 

1 0 

SPE• 
CIFIC 

INS TAN• CON• 
T ANEOUS FLO >'I DUCT• 

DIS• RATE ANCE 
CHARGE (GPMl (MICRO-
(CFSl MHOS} 

DATE SAM-
UF PLF.D 

SAMPLE SY 

2360 287 
1540 32' 

2. 2 516 
1. 7 '63 

76•10•29 USGS 
77-04-06 USGS 
7'6-10-29 USGS 
77•04•1J6 USGS 
61-08-15 MSBH 

1500 337 
1500 

"' > 1320 354 
710 441 

72•07-25 MEJMG 
73-07-29 K 
74-06•21 HFS 

75-07•02 " 76-10-29 USGS 

776 430 

.so 10b 

77-0ll-06 USGS 
74•08-21 HFS 

77-04-06 USGS 

DIS- DIS• 

DIS· SOLVED SODIUM SOLVED 

SOLVED MAG- DIS- AD• SODIUM 

CAL· NE- SOLVED SORP- PLUS 

ClUM SlUM SODIUM PERCENT TION POT AS-

(C A) (!'.G) (NA) SODIUM RA T!lJ SlUM 

(MG/ll (MG/Ll (MG/ll (MG/ll 

" 8.1 18 28 .8 

31 9. 2 21 27 • 9 

25 5.8 78 " 3.7 

19 4.9 80 72 4.2 

2.0 1.0 83 

1. 2 2.2 90 " 11 

3. 6 80 
• 6 .o 88 " 30 

<1.0 <.1 85 
1. 0 .2 " 98 21 

1. 0 • 0 e5 98 23 

53 " 45 33 1. 4 

61 18 R7 31 1.4 

DIS-
D!S- DIS· SOLVED DIS-

DIS- SOLVED SULVt:D DIS- SOLIDS SOLVED 

SOLVED CHLO- FLUO· SULVEll (SUM OF souos 
SULFATE RIDE RIDE SILICA CONSTI· (TUNS 

(SO 'I) CCLl (Fl (S 102) TUENTS) PER 

{MG/Ll ( fo\G/Ll (MG/LJ (MG/U lMG/ll AC·FTJ 

35 8. 0 ·' 18 174 .24 

43 11 • 8 20 210 .29 

39 18 ". 0 45 329 .45 

36 18 4.4 so 308 .42 

21 15 1. 7 

'" 15 8. 0 88 287 

19 so 

" " 4.6 " 298 

11 18 S.b 65 

" 1 7 5.8 59 273 .37 

19 14 5.8 83 268 

55 23 • J q. 8 3Q9 

" 13 • J 10 375 



TABLE 25,--(HEMICAL ANALYSES OF WATER FROM THE HUNTERS HoT SPRINGS AREA--CONTINUED 

DIS- DIS- DIS-
DIS- TOTAL SOLVED SOLVED SOL-

SOLVED DIS- DIS- NITRITE NI TRI H. AMMONIA VED-
::or~- DATE SOLIDS SOLVED SOLVED PLUS PLUS NITRO- PHOS-
Tin•>~ OF (TONS NITRATE NITRATE NITRATE NITRATE GEN PHORUS 

u:r rEt< SAMPLE PER '" (N03J (NJ (N) (N) '" DAYJ CMG/LJ l~G/Ll (MG/L) CMG/L J (MG/LJ CMG/LJ 

76•10·2~ 1110 . oo .oo 
• 77-0tl-06 673 .12 • 00 
6 76-10·2~ l. 95 .20 • 01 
6 77-0tl-06 I. 112 .14 .00 
c 61-0!;-15 .02 -10 

72-07-25 .oo .oo 
73-07·2~ 

c 74-08-21 
c 75•07-02 ·" [ 76-10-29 .QI .oo 

[ 77-04-0o .04 
0 74•08•21 
0 77-0tl-06 .44 

DIS• DIS- DIS• 
SOLVED DIS- SOLVED DIS- SOLVED DIS• DIS- DIS- DIS• 

STA- DATE ALUM- SOLVED BERYL- SOU ED CAD- SOLVED SOLVED TOTAL SOLVED SOLVED 

TION OF INUM ARSENIC LIUM l:lORON MIUM LITHIUM COPPER IRON IRON LEAD 

LETTEK SAMPLE (ALl (AS) (BEl (6) (CD) {Ll) CCUl {FE) CFEJ (PB) 
(UG/Ll CUG/Ll CUG/Ll CUG/L) CUG/Ll CUG/LJ (UG/Ll CUG/LJ (UG/L) CUG/L) 

76-10-29 30 18 250 0 70 20 1 

• 77-0tl-06 40 16 0 350 1 100 30 2 
; 76-10-29 0 0 530 4 30 100 37 

6 77-0tl-06 0 0 590 1 30 " 7 

[ 61-08-15 <l 00 

72-07-25 40 
71<-08•21 700 40 

[ 75-07-02 40 670 30 <20 

[ 76-10-29 720 5 40 2l 70 49 

[ 77-0tl-06 720 40 40 

0 74-08-21 <1 00 <20 

0 77-0tl-06 50 20 130 

DIS- DIS• DIS- DIS- DIS• DIS-
SOLVED DIS- SOLVED DIS- SOLVED SOLVED SOLVED D I S• L)!S- SOLVED 

S[A- DATE MAN- SOLVED MOLYI;l- SOL \lED SELE- ST!WN- \1 ANA- SULVEO SIJL\IED f<UBI• 
THIN OF GANESE 1-iERCUflY DENUM NICKEL NIUM TIUM DIU~ ZINC CESIUM DlUM 

LETTER SAMPC"E CMNl (HG) (MOl (NIl (SEl ( SR J ( v) {ZN) ( cs) (R8l 
CUG/LJ (UG/Ll {\JG/U CUG/L) {UG/ll CUG/Ll (UG/L) CUG/L J {UG/LJ CUG/LJ 

76-10-29 0 • 0 0 2 210 .4 10 
77-0ll-06 20 .o 2 1 2]0 J.O I 0 

B 76-10-29 10 • 0 8 7 310 1.2 0 
8 77-0tl-06 • 0 ' ' 220 ·' 0 
[ 61-08•\5 

72-07-2'5 
7~<-08-21 

75-07-02 <20 <! 00 <20 

c 7b-10-29 10 • 0 8 bO • 7 10 
[ 77-0tl-06 0 10 

u 7~<-08-21 

u 77-0ll-06 1600 



TABLE 26,--(HEMICAL ANALYSES OF WATER FROM THE RINGLING FLOWING WELL AREA 

SPE-
C IF IC 
CON-

DATE SAM- DUCT-
OF PLED FLOW ANCE PH 

STATION NUMBER STATION LETlER '"' NAIAE SAMPLE " RATE (MICRO-
(GPM) MHOS) (UNITS) 

1162022110471100 ' RINGLING FLO~ING WELL 61•08-:111 MSBH 

' RINGLING FLOWING ~ELL 76-0S-26 USGS 800 1630 '·' 

DIS• DIS• DIS-
NON• DIS- SOLVED SODIUM SOLVED SOLVED 
CAR• SOLVED MAG• DIS• AD· SODIUM PD· 

STA- DATE HARD- BONATE CAL- NE· SOLVED SORf>- PLUS TAS- BICAR• CAR• 
TION OF TEMPER- NESS HARD- CIUM SlUM SODIUM PERCENT TllJN POT AS- SIU!-1 BONATE BONATE 

LET rER SAMPLE ATURE CCA,!•\G) NESS (CAl (MG) (NA) SODIUM RATIO SlUM (K) CHC03) (CU3l 
(DEG Cl (MG/Ll (!<IG/Ll tMG/Ll (MG/Ll (MG/Ll (MG/U (MG/L) (MG/ll (MG/L) 

A 61-08-114 1300 1200 350 " • 0 100 
A 76-05-26 48,0 1000 BOO 300 06 8.8 .1 8.5 18< 

DIS- DIS-
DIS• OIS- SOLVED DIS- SOLVED 

HY· ALKA• DIS- SOLVED SOLVED OJS- SOLIDS SOLVED LJIS- Dis- NITRITE 
~ T A- DATE OROX• UNITY CARBON SOLVED CHLO- FLUO- SOLVED (SUM OF SOL! OS SOLVED SOLVED PLUS 
TIOOI OF IDE AS DIOXIDE SULFA iE RIDE RIDE SILICA CONSTI- (TONS NITil.ATE NITHATE NITRATE 

LUTE.< SAMPLE (OHl CAC03 (C02) {S04) (CLJ (F1 ( SI02) TUENTSJ PER ( N l (N03) (Nl 
(MG/L) (MG/Ll (MG/L) (MG/Ll ( MG/L) CMG/L) (MG/L) (MG/LJ AC•FTl CMG/LJ (MG/U (MG/Ll 

61-08-14 131 990 11 1.8 .23 1.0 

' 76-0S-26 135 " 880 2-1 2. 7 25 1360 1.85 .02 

DIS-
SOL-
VED-

ST A· DATE PHUS• 
TION OF PHOHUS 

LETTEr< SA>1PLE (P 1 
CMG/Ll 

61-08·1~ 

76-05-26 • 00 

DIS- DIS- DIS-
DIS• SOLVED DIS- SOLVED DIS- DIS· DIS· DIS- SOLVED DIS-

STA· DATE SOLVED BERYL- SOLVED CAU- SOLVED SOLVED SOLVED SULVE!.l MAN- SOLVED 
TIOI~ OF ARSENIC LIUM BORON r~!UM LITHIUM CUP PER IRON LEAD GANESE MERCURY 

LET IER SAMPLE (AS) (ElE) '" C CD l {Lll (CU) (FE) ( Ptll OIN) (HG) 
(UG/L) (UG/LJ (UG/LJ (UG/L) (UG/L) (UG/L) (UG/Ll CUG/Ll (UG/Ll lUG/Ll 

61-08-114 <1 Q 0 
76-05-26 80 80 100 • 0 

DIS- DIS- DIS- DIS• 
SOLVED DIS- SOLVtD SOLVED SOLVED DIS-

S T A- DATE MOLYtJ• SOLVED SELE- STRJN- VANA- SOLVED 
T lUI'l OF UENUM NICKEL (HUM TIUM OIUM ZINC 

LETT E.~ SA~•PLE (MQ) ( N I J ( SE) ( SR) ( v) (ZN) 
(UG/Ll (UG/L) {UG/Ll (UG/Ll (UG/Ll {IJG/Ll 

61-08-14 
76-05-20 43()0 2. 1 20 

5Z 



TABLE 27.--(HEMlCAL ANALYSES OF WATER FROM THE LUCAS FLOWING WELL AREA 

SPE-
ClFIC 
CON-

DATE SA.~- DUCT-
OF PLED FLOI'l A.NCE TEMPER-

STATION NUMBER STATIO~ LETTER Ai~D II<M1E SAMPLE " kATE (MICRO- A.TURE 
(GPM l MliUS) (OE.G Cl 

1.1621301101l0Lil00 LUCAS FLOWING ~ELL 61·09-13 MSflli 
LUCAS FLUWif'l(; WELL 76-05-26 USGS 99 3300 42.2 

DIS- DIS- DIS• 
NON- DIS- SOLVED SOOIUH SOLVED SOLVED 
CAR• SIJLVEV MAG· DIS- AD- SOOlUM PO- ALKA• 

ST A- DATE HARD- BONATE:: CAL- NE- SOLVi:D SOHP· PLUS TAS• BICAR- CAR• LIN lTV 
Till-"< OF NESS HARD- ClUM SlU~ SODIUM PERCENT TIUN POT AS- SlUM BONATE BONATE AS 

LETTER SAMPLE (CA,MGl NESS ((A) (r-IG) (NA) SODIUM RAfiO SlUM (K) (HC03J ((U3l CACU3 
( MG/Ll (MG/L) (MG/L) (MG/Ll (MG/Ll (MG/Ll (MG/Ll ( Ml>/L) CMG/LJ (MG/L) 

61•09-13 2500 2'100 704 170 • 0 llb " 76-05-26 2200 2100 bOO 1" 32 3 ·' 13 11> 94 

ors- DIS- DIS-
DIS· DIS- SIJLVED DIS- SOLVED SOL~ 

DIS- SULVEO SOLVED illS- SOLIDS SOLVED DIS- DIS• NITRITE VED• 

ST A- DATE SOLVED CHLU- FLLJO- SOLVED (SU~ OF SULlDS SULVED SOLVED PLUS PHOS-

TIU'" OF SULFATE RIDE RIDE SILICA CONSTI- (TONS NIT~ATE NITRATE NlTRATt PHORUS 

LtfTtR SAMPLE (504) (CLJ (F l ( SI02 l TUEliiTSl PER (Ill (NOJ) '" lP1 

(MG/U (MG/L) (MG/Ll (MG/L) (MG/Ll AC-FTl (MG/Ll (MG/Ll (MG/Ll (MG/L) 

bi-09-13 2200 1b 1. 5 • 05 .20 

76-05-26 2200 o.O 2.5 25 3150 t1.213 • 00 .oo 

DIS-
DIS• DlS- DIS- SOLVED 

ST A- DATE SOLVED SOLVED S1JLVED STRON-
ll-'i OF BORON LITHIUM IRON TIUM 

LETTE>< SAMPLE '" (Lll (FE) (Sf!) 
(UGILJ (UG/Ll (UG/L) (UG/LJ 

61-0'I-13 2000 
76-05-26 100 100 1600 12000 

53 



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

~-----· 

Ul 

" r-l Q) r-l 
~ ~ ~ "" ~ "' ~ N "" •rl '"' .... 
~ ,, z ii1 ~ ii1 0 
N~ ~ '-" 0 0 N .... 

0 '-" ~ '--' •rl 0 

Thermal- '--' "' '0 '-" '0 

,:; § '-" Q) Q) ~ Q) 

spring Date bJJ ~ ,:i N Q) .... 
Q) I)Q ,:; 0 00 ,:; 

""' area of """"' 0 
""' "" ,00 j'j 0 »m bO .... .... ""'""' ~ 

( f _!:g_,ll_ Latitude Longitude Name sample1 ~ H ·ri Q) "' .... Q) 
0 ~ :z; __ _6 ___ 0 r.il « 

4 46 02 37 112 48 38 Gregson Hot Springs 8/19/74 2.9 - 96 0.6 0.6 

6 45 22 04 113 24 11 Jackson Hot Springs 8/16/74 2.9 - 82 <.1 16 

7 45 27 28 113 06 31 Elkhorn Hot Springs 8/20/74 2.4 - 98 <.1 .1 

9 45 10 17 112 09 07 Puller warm spring 5/14/76 5.6 - 91.8 .1 2.6 - 100.1 

en 45 10 18 112 09 07 Puller Hot Springs 5/14/76 7. 7 - 89.5 .l 2.5 - 100.0 
~--

7.9 - 89.6 .1 2.5 - 100.1 

10 45 1;1 07 112 17 42 Silver Star Hot 8/18/74 2.7 - 96 <.1 1.2 
Springs 

ll 45 4 7 30 112 07 35 Renova Hot Springs 8/13/76 3.1 2 1.3 93.4 1.7 .5 - 100.0 

2.9 2 1.3 93.2 . 5 1.7 - 99.6 

15 44 59 02 111 36 4 7 Half Creek Hot 5/13/76 5.1 - 93.8 .4 .3 - 99.6 
Springs 6.4 - 93.2 .4 .2 - 100.2 

6.4 - 93.1 .4 .2 - 100.1 

17 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 4/29/76 5.7 - 86.2 .0 8.1 - 100.0 
Springs (south) 6.0 - 85.2 .o 9.6 - 100.8 

46 26 53 111 58 51 Walls hot spring 8/29/76 2.3 - 89.2 <.1 8.9 - 100.5-



en 
en 

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

"' " rl 

"" .--. .--. 
~ "' __,. 

~H 3 ;:r:: 
eftS .--. ~ H 

Thermal- '--' 5 " " Cl) Cl) 

spring " 0 
bO " Date Cl) bD " 0 "' of 

bOH 0 H .;:l 
area :>,<!1 bO '-' '-' 
~1) Latitude sample 1 " !;j ·r< Cl) 

Longitude Name 0 :z; ~ 

19 46 27 01 111 58 so Alhambra hot well 4/29/76 4.2 - 89.9 .0 
(north) 4.4 - 92.6 .0 

6/29/76 4.1 - 87.9 <.1 
12/02/76 1.9 - 89.4 <.1 

20 46 35 44 112 06 42 Broadwater Hot 8/16/76 1.12 1.4 96.4 <.1 
Springs at manhole 

46 35 44 112 06 42 Broadwater well 3 12/16/76 1.8 - 94.7 .l 

25 45 45 26 110 15 26 Hunters Hot Springs 7/02/75 1.3 - 36 64 
1.1 - 38 62 

1 Analyses of samples collected prior to 1976 are from Mariner, Presser, and Evans (1976). 
2 0xygen alone. 

-1.-

<l) rl 
"0 ~ "' ·r< ~ '-' 

?<: ;:r:: 0 
0 N '-' ·r< u 

"" '--' "" ~ Cl) 
;:l N <l) '-' 
00 " H 
.ou "' 0 
H'-' .;:l "" "' '-' <l) 

u "' "' 
6.5 - 100.6 
3.2 - 100.2 
9.2 - lOO.T 
7.7 <.1 99.2-

1.9 - 100.9-

. 9 <.1 97.6-

<.1 
<.1 



'l'al.Jlc 29.--lsotopie composition of sele · <-::.d thermal and cool waters 
[Hydrogen and oxygen isotope ratios a~~ reported relative to 

Standard Mean Ocean Water (SMO\V) .] 

Thermal- Isotopic composition, 
spring 

Location Date in 12arts 12er thousand 
area of 

(fig. l) Latitude Longitude Name sample 1 on 6180 
-

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 OS 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 Lola Hot Springs 8/17/74 -139.8 -16.08 

--ln -- Unnamed Creek near Lola Hot Springs 8/17/74 -130.9 -17.54 
0> 

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

5 46 10 40 112 47 40 Harm Springs 8/19/74 -152.3 -19.97 

6 45 22 04 113 24 11 Jackson Hot Springs 8/16/74 -153.5 -20.44 
7/23/76 -153.6 -19.45 

Unnamed Creek near Jackson Hot Springs 8/16/74 -142.5 -18.32 

7 45 27 28 113 06 31 Elkhorn Hot Springs 8/20/7 4 -155.1 -20.25 

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

8 1+5 27 43 122 28 28 NeH Biltmore llot Springs 8/17/74 -149.0 -19.30 

Big Hole River near NeH Biltmore 8/17/74 -140.9 -18.17 
Hot Springs 

T,hl~ 29.--Isotopic composition of selected thermal and cool "aters--continuecl 



Table 29.--Isotopic composition of selected thermal and cool waters--continued 
[Hydrogen and oxygen isotope ratios are reported relative to 

Standard Hean Ocean Water (SHOW).] 

Thermal- Isotopic composition, 
spring 

Location 
Date in Earts Eer thousand 

area of 
0180 ~- 1) Latitude Longitude Name samEle 1 aD 

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 8/18/7 4 -145.4 -18.48 

12 45 53 47 112 14 34 Pipestone Hot Springs at pipe 8/18/7 4 -144.3 -18.28 

13 46 10 54 ll2 06 10 Boulder cold spring 3/26/76 -11,.4.6 -18.10 

46 11 53 ll2 05 37 Boulder Hot Springs 8/22/7 4 -146.0 -18.91 
'-" 8/ 22/71> -146.5 -19.03 
-.J 

3/31/76 -148.0 -18.60 

11> 45 35 21 111 53 55 Potosi Hot Springs, vent X 8/21/74 -149.0 -19.81 
5/12/76 -150.0 -19.60 

45 35 21 lll 53 56 Potosi Hot Springs, vent-17 5/12/76 -lli8.0 -19.50 

45 35 21 1ll 53 58 Potosi Hot Springs, vent-18 5/12/76 -145.0 -18. 7 5 

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

15 44 59 02 111 36 47 1-/olf Creek Hot Springs 5/13/76 -153.1 -20.35 

44 59 08 111 36 46 Half Creek ,;arm spring 1 5/13/76 -140.7 -18.95 

17 45 34 30 111 41 00 Norris Hot Springs 8/21/74 -148. I, -19.11 
3/29/76 -149.2 -18.7 5 

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 Hean Ocean Hater (SHOH) .] 

Thermal- Isotopic composition, 
spring 

Location 
Date in parts rer thousand 

area of 
6180 (fig. 1) Latitude Longitude Name sample 1 aD 

19 46 26 47 111 58 58 Alhambra Hot Springs (south) 4/08/76 -149.0 -18.35 

46 26 51 111 58 48 Harm Springs Creek upstream from 4/30/76 -142.3 -18.55 
Alhambra 

46 2 7 01 lll 58 50 Alhambra hot well (north) 4/29/76 -147.3 -19.95 

46 26 4 7 111 58 58 Alhambra north spring 8/23/74 -146.5 -19.23 

20 46 35 44 112 06 33 Broadwater Hot Springs at outlet 8/24/74 -147.6 -18.56 
3/25/76 -148.9 -18.20 

1,6 35 44 112 06 42 Broadwater hot pit 2 9/08/76 -149.0 -18.35 
V> 
OJ 

46 35 44 112 06 42 Broadwater well 3 10/06/76 -149.8 -18.75 

22 46 32 21 110 53 45 \lhite 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 llO 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 

1Analyses of samples collected prior to 1976 are from Hariner, Presser, and Evans (1976). 

~~ r.1 r~ ~~ 



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.] 

Thermal-
spring Location 

Date 
area of Gross Gross 

(fig.l) Latitude Longitude Name sample alpha beta 

1 45 so 47 114 02 06 Medicine Hot Springs 7/23/76 3 10 

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

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

5 46 10 40 112 47 40 Warm Springs (State Has- 9/10/76 27 40 
pi tal) 

32 37 

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

7 45 27 28 113 06 31 Elkhorn Hot Springs 7/22/76 8 0 

8 45 27 43 112 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 10 

12 45 53 47 112 14 34 Pipestone Hot Springs 8/13/76 2 2 
at pipe 12/16/76 3 8 

13 46 11 53 112 05 37 Boulder Hot Springs 7/15/76 0 0 

14 45 35 21 111 53 55 Potosi Hot Springs, vent-X 1/15/77 2 8 

15 44 59 02 111 36 47 Wolf Creek Hot Springs 8/13/76 2 2 

16 45 22 02 111 44 51 Ennis Hot Springs 1/15/77 4 l3 

17 45 34 30 111 41 00 Norris Hot Springs 7/09/76 0 10 

18 45 39 38 111 11 10 Bozeman Hot Springs 7/09/76 1 4 
0 3 



Thermal
spring 

area 
(fig.l) 

19 

20 

23 

24 

25 

26 

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 picocuriee per liter.] 

Location 
Date 

of -Gross 
Latitude Longitude Name sample alpha 

46 26 47 111 58 58 Alhambra Hot Springs (south) 6/15/76 153 
6/29/76 214 

12/02/76 293 

46 26 52 111 59 14 Hillbrook flowing well 7/10/76 77 
7/23/76 113 

10/19/76 121 
12/02/76 113 

46 26 53 111 58 51 Walls hot spring 6/29/76 97 
70 10/19/76 

46 26 59 111 58 50 Alhambra Hot Springs (north) 6/15/76 
6/29/76 

10/19/76 

68 
94 
81 

46 27 01 111 58 50 Alhambra north hot well 

46 35 44 112 06 33 Broadwater Hot Springs 
at outlet 

46 35 44 112 06 42 Broadwater well 3 

46 36 00 112 06 20 Gannon well 1 

45 05 35 110 46 25 La Duke Hot Springs 

45 20 13 110 41 27 Chico Hot Springs 

45 45 26 110 15 26 Hunters Hot Springs 
(composite) 

46 20 22 110 47 11 Ringling flowing well 

60 

6/29/76 112 
12/02/7 6 110 

7/15/76 0 

10/06/76 12 
12/06/76 4 

10/08/76 2 

1/24/77 57 

7/09/76 0 

10/29/76 8 

1/11/77 14 

Gross 
beta 

131 
100 
150 

59 
60 
53 
77 

48 
54 

58 
48 
43 

56 
70 

5 

13 
8 

5 

48 

6 

3 

14 

• 
n 

II 
ll 

• • • • 
• • • • 



Table 31.--Subsurface temperatures in selected water wells near hot-spring areas 
[Abbreviations: ft, feet; m, meters; MP, measuring point; 

LSD, land-surface datum. To convert feet to meters, 
multiply feet by 0.3048.] 

Silver Star (Barkells) Hot Springs area 

Bayer Ranch well 1. Lat 45°34'34" N., long 112°15'45" W. Reported well depth, 
unknown. Water level, 156.5 ft (47.70 m) below MP. MP is top of casing at LSD. 
Date of measurements, Sept. 9, 1976. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (DC) (feet) (meters) (DC) (feet) (meters) (DC) 

0 0 300 91.4 9.9 550 167.6 10.5 
50 15.2 7.9 350 106.7 9.9 600 182.9 11.1 

100 30.5 9. 0 400 121.9 10.1 650 198.1 11.4 
150 45.7 9.0 440 134.1 10.2 700 213.4 12.9 
200 61.0 9.6 450 137.2 10.2 750 228.6 13.3 
250 76.2 9.9 500 152.4 10.4 

Bayer Ranch well 2. Lat 45°34'34" N., long 112°15'49" W. 
unknown. Water level, 129.7 ft (39.53 m) below MP. MP is 
(0.6 m) above LSD. Date of measurements, Dec. 15, 1976. 

Reported well depth, 
top of casing 2.0 ft 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (DC) (feet) (meters) (OC) (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 45°39'37" N., long 111°11'10" W. Reported well 
depth, 45 7 ft (139 m) below LSD. Water level, 35. 0 ft (10. 67 m) above MP. MP 
is top of casing 1.0 ft (0.30 m) above LSD. Date of measurements, Nov. 13, 1976. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera 

below LSD ture below LSD ture below LSD ture 

(feet) (meters) (DC) (feet) (meters) (DC) '(feet) (meters) (OC) 

+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 0 48.7 200 61.0 53.2 375 114.3 54.1 

25 7.6 58.5 225 68.6 53.0 400 121.9 54.5 
50 15.2 59.3 250 76.2 52.8 425 129.5 55.4 
75 22.9 59.4 275 83.8 52.9 450 137.2 55.7 

100 30.5 59.4 300 91.4 53.0 455 138.7 55.8 
125 38.1 59.5 

hl 



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

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

Bozeman hot spring well. 
457 ft (139 m) below LSD. 
(0.30 m) above LSD. Date 

Measured depth Tempera-
below LSD ture 

(feet) (meters) (°C) 

0 0 58.5 
20 6.1 59.3 
50 15.2 59.4 

100 30.5 58.9 
110 33.5 58.2 

Lat 45°39' 37" N., long 111°11' 10" W. Reported well depth, 
Water level, flowing at MP. MP is top of casing 1.0 ft 

of measurements, Nov. 14, 1976. 

Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture 

(feet) (meters) co c) (feet) (meters) (OC) 

120 36.6 57.1 250 76.2 53.9 
130 39.6 54.3 300 91.4 54.1 
140 42.7 54.2 350 106.7 54.2 
150 45.7 54.2 400 121.9 54.8 
200 61.0 53.8 450 137.2 55.6 

Alhambra Hot Springs area 

Buness well. Lat 46°26' 09" N., long 111°5 7 '31" W, Reported well depth, 212 f t 
(64.6 m) below LSD. Water level, 19.3 ft (5.88 m) below MP. MP is top of casing 
1.3 ft (0.40 m) above LSD. Date of measurements, Aug. 16, 1977. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (DC) (feet) (meters) (OC) (feet) (meters) (DC) 

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 9.2 182 55.5 10.8 
21 6.4 7.5 101 30.1 9.4 191 58.2 10.9 
30 9.1 7.6 121 36.9 9.7 202 61.6 11.0 
41 12.5 8.0 130 39.6 9.9 211 64.3 11.0 
50 15.2 8.4 139 42.4 10.1 212 64.6 11.0 
59 18.0 8.6 

Hillbrook cold well. Lat 46°26' 48" N., 
99 ft (30.2 m) below LSD. Water level, 
casing 2.3 ft (0.70 m) above LSD. Date 

0 long 111 58' 41" W. Reported well depth, 

Heasured depth Tempera-
below LSD ture 

(feet) (meters) (°C) 

10 3.0 16.1 
20 6.1 15.6 
30 9.1 17.8 

5.9 ft (1.80 m) below MP. MP is top of 
of measurements, Aug. 3, 1976. 

Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture 

(feet) (meters) co c) (feet) (meters) (OC) 

40 12.2 18.1 70 21.3 18.5 
50 15.2 18.2 80 24.4 18.6 
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°59'14" W. Reported well depth, 
325 ft (99.1 m) below LSD. Water level, 52.0 ft (15.85 m) above MP. MP is top of 
casing 1.5 ft (0.46 m) above LSD. Date of measurements, July 13, 1976. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (OC) (feet) (meters) (oc) (feet) (meters) co c) 

141 43.0 31.3 262 79.9 32.7 
30 9.1 29.7 161 49.1 31.5 279 85.0 32.7 
so 15.2 29.9 182 55.5 32.2 302 92.0 32.8 
80 24.4 30.2 200 61.0 32.4 321 97.8 32.5 

100 30.5 31.1 220 67.1 32.4 325 99.1 32.6 
121 36.9 31.3 240 73.2 32.4 

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

Reported well 
is top of casing 

Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture 

(feet) (meters) co c) (feet) (meters) (DC) 

9 2.7 54.3 53 16.2 53.8 
18 5.5 54.1 59 18.0 53.6 
30 9.1 54.0 65 19.8 53.6 
40 12.2 53.9 71 21.6 53.5 
50 15.2 53.9 77 23.5 52.8 

Habb well. Lat 46°27' 52" N., long 111°59' 49" W. Reported 
below LSD. Water level, 25.0 ft (7.62 m) below MP. MP is 
(0.37 m) above LSD. Date of measurements, Aug. 16, 1977. 

Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture 

(feet) (meters) (DC) {feet) {meters) {DC) 

0 0 90 27.3 10.8 
2 .61 26.1 101 30.8 11.0 

11 3.4 26.9 110 33.5 11.3 
20 6.1 19.4 121 36.9 11.4 
31 9.4 9.6 130 39.6 11.6 
40 12.2 9.6 142 43.3 11.8 
49 14.9 9.8 151 46.0 11.9 
60 18.3 10.2 162 49.4 12.0 
72 22.0 10.5 170 51.8 12.2 
81 24.7 10.6 

63 

Measured depth Tempera-
below LSD ture 

(feet) (meters) co c) 

82 25.0 54.6 
82 25.0 54.8 
88 26.8 54.5 
94 28.6 54.6 

100 30.5 54.6 

well depth, 255ft (77.7 m) 
top of casing 1.2 ft 

Measured depth Tempera-
below LSD ture 

(feet) (meters) (DC) 

182 55.5 12.3 
191 58.2 12.4 
202 61.6 12.6 
211 64.3 12. 7 
222 67.7 12.8 
231 70.4 12.9 
240 73.2 13.0 
251 76.5 13.1 
255 77.7 13.1 



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

Alhambra Hot Springs area--continued 

0 0 Ostry well. Lat 46 28'06" N., long 111 59'47" W. 
(64.6 m) below LSD. Water level, 16.0 ft (4.88 m) 
0.95 ft (0.29 m) above LSD. Date of measurements, 

Reported well depth, 212 ft 
below MP. MP is top of casing 
Aug. 15, 1977. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) tc) (feet) (meters) (oC) (feet) (meters) (oC) 

0 0 25.7 so 24.4 10.7 152 46.3 12.1 
10 3.0 22.9 90 27.4 11.0 160 48.8 12.2 
20 6.1 8.5 102 31.1 11.2 171 52.1 12.5 
32 9.8 9.0 110 33.5 11.5 180 54.9 12.5 
40 12.2 9.3 120 36.6 11.7 192 58.5 12.6 
51 15.5 10.0 132 40.2 11.8 200 61.0 12.6 
62 18.9 10.2 140 42.7 11.8 212 64.6 12.6 
70 21.3 10.2 

Broadwater (Helena) Hot Springs area 

0 0 Colorado Gulch (Yahvah) "'ell. 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. }W is 
top of casing 0.8 ft (0.24 m) above LSD. Date of measurements, Aug. 6, 1977. 

r. . 
lll 
~ 
l&l 

-;:----,---,-----:-c;----=--------:::----:--:----c-:---=-------:-;----:--:----:----=---- •I Heasured depth Tempera- Heasured depth Tempera- Measured depth Tempera-

I 
•

!.: 
~ 

below LSD ture below LSD ture below LSD ture 
(feet) (meters) (OC) (feet) (meters) (oC) (feet) (meters) (oC) 

0 0 21.8 80 24.4 9.7 151 46.0 10.8 : 
11 3.4 19.0 90 27.4 9.8 160 48.8 10.9 
20 6.1 17.3 100 30.5 10.0 171 92.1 11.0 •; 30 9.1 15.6 111 33.8 10.1 180 54.9 11.0 
41 12.5 8. 8. 120 36.6 10.4 192 58.5 11.1 
so 15.2 8.9 131 39.9 10.5 200 61.0 11.1 
62 18.9 9.2 140 42.7 10.6 209 63.7 11.1 
70 21.3 9.4 _______ , 

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

Broadwater (Helena) Hot Springs area--continued 

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

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (oC) (feet) (meters) (oC) (feet) (meters) (DC) 

0 0 90 27.4 11.5 182 55.5 12.5 
10 3.0 15.0 102 31.1 11.4 190 57.9 12.6 
20 6.1 13.1 110 33.5 11.6 200 61.0 12.6 
32 9.8 12.2 122 37. 2 11.8 210 64.0 12.6 
40 12.2 11.7 130 39.6 12.1 220 67.1 12.6 
50 15.2 10.5 142 43.3 12.4 230 70.1 12.9 
61 18.6 10.8 150 45.7 12.4 240 73.2 12.9 
70 21.3 10.9 159 48.5 12.5 250 76.2 13.3 
81 24.7 11.3 171 52.1 12.5 253 77.1 13.4 

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

Measured depth 
below LSD 

(feet) (meters) 

0 
10 
20 
30 
40 
49 
60 

0 
3.0 
6.1 
9.1 

12.2 
14.9 
18.3 

Tempera
ture 
(oC) 

64.7 
66.7 
66.7 
66.7 
66.7 
66.7 
66.7 

Measured depth 
below LSD 

(feet) (meters) 

70 
80 
90 

101 
110 
120 
131 

21.3 
24.4 
27.4 
30.8 
33.5 
36.6 
39.9 

65 

Tempera
ture 
(oC) 

66.7 
66.7 
67.2 
67.2 
67.2 
67.2 
67.2 

Measured depth 
below LSD 

(feet) (meters) 

140 
149 
161 
169 
180 
190 
200 

42.7 
45.4 
49.1 
51.5 
54.9 
57.9 
61.0 

Tempera
ture 
(o C) 

67.2 
67.2 
67.2 
67.2 
67.2 
67.2 
67.2 



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

Broadwater (Helena) Hot SErings area--continued 

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

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (oC) (feet) (meters) (oC) (feet) (meters) (OC) 

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 67.2 139 42.4 67,2 190 57.9 67,8 
71 21.6 67.2 150 45.7 67 .2 

Date of measurements, June 22, 1977 

0 0 67.1 60 18.3 67.5 121 36.9 67.8 
11 3.4 66.7 70 21.3 67.5 130 39.6 67.5 
20 6.1 66.7 80 24.4 67.5 141 43.0 67.6 
30 9.1 66.8 90 27.4 67.6 150 45.7 67.6 
40 12.2 67.0 101 30.8 67.6 160 48.8 67.7 
50 15.2 67.5 110 33.5 67.7 165 50.3 67.6 

Date of measurements, June 28, 1977 

0 0 63.0 60 18.3 67.7 129 39.3 67.9 
10 3.0 66.8 70 21.3 67.7 140 42.7 67.8 
20 6.1 67.8 81 24.7 67.7 151 46.0 67.8 
31 9.4 67.9 90 27.4 67.7 162 49.4 67.9 
40 12.2 67.7 101 30.8 67.8 171 52.1 67.9 
51 15.5 67.7 120 36.6 68.0 

66 
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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, 240ft 
(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 
below LSD 

(feet) (meters) 

0 
11 
20 
29 
41 
52 
61 
70 
80 

0 
3.4 
6.1 
8.8 

12.5 
15.8 
18.6 
21.3 
24.4 

Tempera
ture 
(oC) 

26.7 
31.0 
31.7 
33.1 
35.2 
36.6 
38.8 
40.8 
44.4 

Measured depth 
below LSD 

(feet) (meters) 

90 
101 
110 
121 
130 
141 
150 
160 

27.4 
30.8 
33.5 
36.9 
39.6 
43.0 
45.7 
48.8 

Tempera
ture 
(oC) 

45.2 
45.7 
46.8 
49.5 
50.1 
50.8 
51.6 
52.5 

Measured depth 
below LSD 

(feet) (meters) 

170 
180 
190 
200 
210 
220 
230 
233 

51.8 
54.9 
57.9 
61.0 
64.0 
67.1 
70.1 
71.0 

Tempera
ture 
(oC) 

52.9 
53.5 
54.1 
54.8 
55.4 
55.9 
56.6 
56.9 

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

Heasured depth 
below LSD 

(feet) (meters) 

0 
5 

10 
20 
31 
40 
51 
60 
71 

0 
1.5 
3.0 
6.1 
9.4 

12.2 
15.5 
18.3 
21.6 

Tempera
ture 
(oC) 

19.1 
19.2 
21.0 
24.6 
28.1 
30.6 
33.2 
37.8 

Measured depth 
below LSD 

(feet) (meters) 

78 
90 

101 
110 
121 
130 
140 
150 
160 

23.8 
27.4 
30.8 
33.5 
36.9 
39.6 
42.7 
45.7 
48.8 

67 

Tempera
ture 
(oC) 

38.6 
44.7 
45.0 
45.4 
45.6 
45.8 
46.2 
47.2 
48.0 

Heasured depth 
below LSD 

(feet) (meters) 

171 
180 
191 
200 
210 
222 
230 
240 

52.1 
54.9 
58.2 
61.0 
64.0 
67.7 
70.1 
73.2 

Temper;;_ 

ture 
(oC) 

49.3 
50.4 
51.5 
52.4 
53.2 
53.6 
53.9 
54.1 



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, 3.63 ft (1.11 m) below MP. MP is top of casing 
0.5 ft (0.15 m) above LSD. Date of measurements, June 28, 1977. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (oC) (feet) (meters) (DC) (feet) (meters) (oC) 

0 0 80 24.4 44.0 161 49.1 49.4 
10 3.0 20.8 90 27.4 45.8 170 51.8 50.4 
20 6.1 22.7 101 30.8 46.3 181 55.2 51.6 
31 9.4 76.1 110 33.5 46.6 190 57.9 52.5 
42 12.8 28.8 121 36.9 46.8 202 61.6 53.6 
51 15.5 32.5 130 39.6 47.0 211 64.3 53.9 
60 18.3 34.9 141 43.0 47.6 220 67.1 54.1 
71 21.6 39.4 150 45.7 48.2 225 68.6 54.1 

Gloege well. Lat 46°35'45" N., long 112°06'15" W. Reported well depth, 275 ft 
(83.8 m) below LSD. Water level, 28.3 ft (8.63 m) below ~IT. MP is top of casing 
1.0 ft (0.30 m) above LSD. Date of measurements, Jan. 29, 1976. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (DC) (feet) (meters) (oC) (feet) (meters) tc) 

0 0 90 27.4 12.6 230 70.1 19.8 
32 9.8 10.2 110 33.5 14.0 240 73.2 20.0 
40 12.9 10.2 130 39.6 15.0 242 73.8 20.3 
50 15.2 10.4 150 45.7 15.8 250 76.2 20.5 
60 18.3 11.2 170 51.8 16.9 260 79.2 20.9 
70 21.3 11.5 190 57.9 18.0 270 82.3 21.3 
80 24.4 210 64.0 18.8 275 83.8 21.5 

Broadwater well l. Lat 46°35'45" N., long 112°06'42" W. Reported well depth, 200 ft 
(61.0 m) below LSD. Hater level, 6.6 ft (2.01 m) below MP. ~IT is top of casing 
0.5 ft (0.15 m) above LSD. Date of measurements, Sept. 15, 1976. 

Measured depth 1 Tempera- Measured depth 1 Tempera- Measured depthl Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (oC) (feet) (meters) (OC) (feet) (meters) (oC) 

0 0 29.1 60 18.3 57.7 110 33.5 64.4 
10 3.0 46.2 70 21.3 57.9 122 37.2 65.0 
20 6.1 49.1 80 24.4 58.4 132 40.2 65.0 
30 9.1 52.6 90 27.4 60.8 142 43.3 65.0 
40 12.2 57.6 100 30.5 62.0 146 44.5 65.3 
so 15.2 57.7 

l Hell drilled approximately 20° from vertical. 
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Table 31.--Subsurface temperatures in selected water wells 
near hot-spring areas--continued 

Broadwater (Helena) Hot Springs area--continued 

0 0 Broadwater well 1. Lat 46 35 1 45" N., long 112 06 1 42" W. Reported well depth, 200 ft 
(61.0 m) below LSD. Water level, 7.02 ft (2.14 m) below MP. }W is top of casing 
0.5 ft (0.15 m) above LSD. Date of measurements, June 28, 1977. 

Heasured depth1 Tempera- Neasured depth1 Tempera- Heasured depth1 Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (oC) (feet) (meters) (OC) (feet) (meters) (oC) 

0 0 20 6.1 50.6 30 9.1 55.0 
11 3.4 48.1 

1Well drilled approximately 20° from vertical. 

0 0 Broadwater well 2. Lat 46 35 1 46" N., long 112 06 1 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 depth1 Tempera- Heasured depth1 Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (oC) (feet) (meters) (oC) (feet) (meters) (OC) 

0 0 80 24.4 47.8 152 46.3 65.0 
10 3.0 26.6 91 27.4 51.7 160 48.8 65.0 
20 6.1 31.9 100 30.5 54.9 169 51.5 66.7 
30 9.1 33.5 109 33.2 57.6 180 54.9 66.7 
40 12.2 35.6 120 36.6 61.1 190 57.9 66.7 
so 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 

1Well drilled approximately 20° from vertical. 

Broadwater well 2. Lat 46°35 1 46" N., long 112°06'42" H. Reported well depth, 204ft 
(62. 2 m) below LSD. Water level, 21. 49 ft (6. 55 m) belo<v MP. l-W is top of casing 
0.57 ft (0.15 m) above LSD. Date of measurements, June 27, 1977 . 

Measured depth Tempera- Heasured depth Tempera- Measured depth Tempera-
belmv 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 24.4 45.5 140 42.7 63.7 
30 9.1 30.2 90 27.4 49.6 151 46.0 65.5 
41 12.5 32.8 100 30.5 53.8 160 48.8 66.0 
so 15.2 35.6 110 33.5 56.9 165 50.3 66.0 
62 18.9 39.5 120 36.6 59.7 

1Well drilled approximately 20° from vertical. 
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Table 31.--Subsurface temperatures in selected water wells 
near hot-spring areas--continued 

Broadwater (Helena) Hot Springs area--continued 

0 0 Thomson well. Lat 46 35' 49" N., long 112 06' 23" W. Reported well depth, 120 ft 
(36.6 m) below LSD. Water level, 17.0 ft (5.18 m) below MP. MP is top of casing 
1.6 ft (0.49 m) above LSD. Date of measurements, Aug. 12, 1977. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera- fl 
belmv LSD ture below LSD ture below LSD 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 15.9 100 30.5 16.6 
30 9.1 15.4 70 21.3 15.9 

Broadwater well 5. Lat 46°35'52" N., long 112°06'38" W. Reported well depth, 260 
(76.8 m) below LSD. Water level, 77.9 ft (23.74 m) below MP. MP is top of casing 
1.0 ft (0.30 m) above LSD. Date of measurements, Oct. 6, 1976. 

t. 
lJI 

[JI 

ft t~ •• 
Measured depth 

below LSD 
(feet) (meters) 

Tempera
ture 
(oC) 

Measured depth 
below LSD 

(feet) (meters) 

Tempera
ture 
(OC) 

Measured depth Tempera-

below LSD t(grCe) ·'·:·".< (feet) (meters) < 

I 0 
10 
20 
30 
40 
50 
59 
70 
82 

0 
3.0 
6.1 
9.1 

12.6 
13.3 
13.0 
12.6 
12.6 
12.7 
13.0 
14.2 

91 
100 
111 
120 
131 
139 
151 
159 
171 

27.8 
30.5 
33.8 
36.6 
39.9 
42.4 
46.0 
48.5 
52.1 

14.7 
15.1 
15.6 
15.9 
16.4 
16.8 
17.3 
17.6 
18.1 

180 
191 
200 
211 
220 
231 
240 
246 

54.9 
58.2 
61.0 
64.3 
67.1 
70.4 
73.2 
78.0 

18.5 
19.0 
19.3 
19.8 
20.1 
20.5 
20.7 
20.9 

.t 
•I 12.2 

15.2 
18.0 
21.3 
25.0 

0 0 Broadwater well 5. Lat 46 35'52" N., long 112 06'38" VI. Reported well depth, 260 
(76. 8 m) below LSD. \-later level, 91.1 ft (27. 77 m) below MP. MP is top of casing 
1.0 ft (0.30 m) above LSD. Date of measurements, June 28, 1977. 
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_M_e_a_s_u_r_e~d~d_e_p_t~h---=T_e_m_p_e_r_a------~M~e-a_s_u_r_e~d~d-e_p_t~h----T~em-p--er--a----~}~1-ea--su-r--ed~d7e_p_t_h~~T~e-m_p_e_r_a ____ ~ 
below LSD ture below LSD ture below LSD ture Ill 

~(~f~e~e~t~)~(m_e~t~e~r~s~)--~(_0_C~) _______ (~f_e_e_t~)~(_m_e_te_r_s~)~---(~0_C~) _______ (~f_e_e_t~)~(~m_e~t_er~s)~--(~0~C~) ____ ' l.." 

0 0 151 46.0 17.4 211 64.3 19.8 Ill 
96 29.3 15.0 160 48.8 17.8 220 67.1 20.2 < 

i~~ ~~:~ i;:; i~~ ;z:~ i~:~ ~z~ ;~:~ ;~:~ 1\r 
120 36.6 16.1 191 58.2 19.0 251 76.5 21.2 ' 

__ iz_~ _____ z_~_:_~ _____ i_;_:_~ ________ z_o_o ____ 6_l_._o _____ l_9_._4 ________ 2_6_o ____ 7_9_._z _____ z_l_.2 ____ 
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Table 31.--Subsurface temperatures in selected water wells 
near hot-spring areas--continued 

Broad,,-ater (Helena) Hot Springs area--rontinued 

Gannon well 2. Lat 46°35'54" N., long 112°06 '17" w. Reported well depth, 175 ft 
(53. 34 m) below LSD. Water level, 6.0 ft (1. 83 m) below }lP. }lP is top of casing 
1.0 ft (0.30 m) above LSD. Date of measurements, Oct. 27, 1976. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera-
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (OC) (feet) (meters) (oC) (feet) (meters) (oC) 

0 0 16.0 70 21.3 12.0 130 39.6 13.7 
10 3.0 11.7 80 24.4 12.2 140 42.7 13.9 
20 6.1 11.7 90 27.4 12.6 150 45.7 14.3 
30 9.1 11.4 100 30.5 12.8 160 48.8 14.5 
40 12.2 11.0 111 33.8 13.2 171 52.1 14.7 
50 15.2 11.2 120 36.6 13.4 174 53.0 14.7 
60 18.3 11.5 

Gannon well 1. Lat 46°36'00" N., long 112°06'20" w. Reported well depth, 240 ft 
(73.2 m) belm,- LSD. Water level, flowing at }lP. }lP is top of casing 1. 0 ft (0.30 m) 
above LSD. Date of measurements, Oct. 8, 1976. 

Measured depth Tempera- Measured depth Tempera- Measured depth Tempera 
below LSD ture below LSD ture below LSD ture 

(feet) (meters) (OC) (feet) (meters) tel (feet) (meters) (DC) 

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 
so 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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