T e

i-81 l Chaffee ... |Huena, Vista ...

264 - ' MINERAL WATERS OF COLORADO

NUMBER 18
COTTONWOOD SPRINGS

Location—6 miles west of Buena Vista.

Rate of Flow—100 to 150 gal. per min. Temperature—120° to 144° F.

Class of Water—Sodic, potassic, sulphated, carbonated, alkaline-saline.
Milligrams

i per liter i
Constituents Formula m;:r:;.or){]s"]l)%:‘e v Revaacltl:gg
million percentage
BIIEOR, i e ememsemseraemsenanenad i 61.2 2.87
Sulphate. : 108.03 23.21
Bicarhonate 79.24 13.40
Carbonata ...... 8.21 2.78
Phosphate . None ...
Chloride ......... - 28.36 8.24
Iron . s 1 - S e
Aluminum’ oo LA
Iron oxlde !
Aluminum oxide ... None .. :
Manganese None ... ﬁ
Calcium .... 4.65 2.37 i
Magnesium 2.73 2.27
Polassfom. ... e 34.2 9.07
Sodium 81.0 36.29 :
Lithium ... Trace ... |
Oxygen to form SiO,. 1.8 .
i

409.48 100.00 {

Concentration value

Hydrogen sulphide, H, Iron precipitated
Arsenic, As ..vieae. <. Evaporation solids
Strontium, Sr

. 382
<. OXygen consuming capacity None

Excess carbon dioxide ... 28.57 I
|

Hypothetical Combinations
Milligrams per liter, approximately parts per million I

Lith. chlor., LiCl ............... Trace Iron and alum. oxides,
Pot. chlor., Kl.. . 59.63 Fe,05 ALO; oeeecceeeiee ceceene
Sod. chlor., NaCl..... S —— Cale. silicate, CaSiO, .. 1356
Sod. sulph., Na,SO0,. 154.5 Silica, SiO0, ... 54.2
Mag. sulph., MgSO... ........ Mang, oxide, Mn,O,...
Cale. sulph., CaSO,.. Mag. bicarb., I\Ig(HCO), ...... 16.43
Cale. carb., CaCO,.... Sod. bicarb.,, NaHCO,............ 90.25 :
Ferrous bicarb Fe(HCO,), Pot. sulph., K,SO,..ooveeenene 6.53 !
Cale. bicarb., Ca(HCOJ)=P ...... Sod. carb., Na,COj..oooeeeueennee 14.51

Total .. T 409.55

Properties of Reaction in Per Cent

Primary salinity ... 62.90  Primary alkalinity ............ 27.82 :
Secondary salinity Secondary alkalinity .. 9.28 1’&
Tertiary salinfty .....eee e Tertiary alkalinity ... ... =

14. Cottonwood Hot Springs (Buena Vista Hot Springs), Chaffee ?;
County. These springs are located along State Highway 306, six miles
west of Buena Vista on Cottonwood Creek. The springs are near the con-
tact of the Precambrian granite snd e Tertiary monzonite intrusive
of the Collegate Range. The discharge of the springs has been estimated
to be between 100 gpm and 150 gpm. with the temperature varying between
49°c and 62°c. _The water was used in 1966 (Lewis, p. 60) for bathing

at a new resort built in the area.

““|Buena Vista Hot Springs........... |6 mi. W. of Buena Vista on C‘?ttonwoﬂd rmek:

Location—
Rate of F

Class of ¥
saline

Constituen:

Silica ........
Sulphate

. Bicarbonar:

Carbonate
Phosphate
Chloride ...
Iron ... -
Aluminum
Iron oxid=
Aluminun:
Manganes=
Calcium ...
Magnesiur
Potassium
Sodium ...
Lithium ...

Concentrat:
Hydrogen -
Arsenic, A:
Strontium,

2

Lith. chler.
Pot. chlor..
Scd. ehlor.
Sod. sulph.
Mag. sulph
Cale. sulph.
Cale. carb..
Ferrous hi.
Cale. bicar:

Total

Primary sa
Secondary
T-rtiary sa
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“emperature—73° I\
2, (carbondioxated).

v Reacting
value
percentage

......
------

......

100.00

. dioxide..... .616.7
ted cowasgwaye 3.056

ming capacity 2.43

per million

Ca(HCO,),... 3955
iinum oxides,
CaSiO,...ovr e
.............. 20.7
MOG: cvsvas  svas
Mg(HCO,),.. 204.0
NaHCO v s 1710.8
L P 58.8
............. 2964.5
1t

Iy . siesees 55.60
alinfty oo 20.98
LY s Ay

—

.............. Hortense Hot Spring................|About 250 ¥ds. up side of mountain above M. Princeton Sta. '

MINERAL WATERS OF COLORADO 373
NUMBER 142
HORTENSE SPRING
Location—Mt. Princeton.

Rate of Flow-—22 to 33 gal, per min. Temperature—183° F.
Class of Water—Sodie, sulphated, alkaline-saline, (siliceous).

Milligrams
per liter
Approximately Reacting
Constituents Formula parts per value
. million percentage
BIMCR cvupvvsmanmies e st S a e ee Sio, 81 0 e
Sulphabe: o eyim oy sEapes st S0, 103.3 24.72
Blearbonata o vevsvsameinsimpims HCO, 104.2 19.656
Carbonate ............ R R CO, Trace . yenies
PHOBDNALE vuowvsensisnmemnnsssss s PO, Trace S
*IEHOEIAE e anemamsae e 8 Cl 17.68 5.63
IXON) e i v e w B Fe
Aluminum ...... oS R B R Al seeses —
Iron oxide ....ccovrienvnnsinens Fe,0,
Aluminum oxide ................ AL, } None  ......
DIANBANCHS voauuvmivaae sie oaiaisian s Mn None = e
CAIEDIRT uursmmarinss susmon s oo e Ca 4.37 2.58
MAgNeBINm . uwvscnennionsasnisseas Mg Trace  ......
Potassium ............ R K 1.5 46
SOOI 5o s s Eiim 55 S5l Na 94.2 47.01
EMDIM, . icasseemidngsnanidn i sewms Li Trace o
Total...... 401.35 100.00
Concentration value ....... 8.70 Excess carbon dioxide...... 37.58
Hydrogen sulphide, H,S.... None TIron precipitated ........: ;. None
Argenic, AB ...oevivavioies .... Evaporation solids ......... 357
Strontium, Sr ......c.000000 Oxygen consuming capacity 1.85

Hypothetical Combinations

Milligrams per liter, approximately parts per million

Lith, chlor.,, LiCl.......... Trace Cale. bicarb., Ca(HCO,),... 17.67

Pot. chlor.,, KCl.......cvss 3.25  Iron and aluminum oxides,

Sod. chlor,, NaCl.......... 26.61 FeO ALy Cosviieis

Sod. sulph.,, Na,SO,........ 152.8 Cale. gilicate, CaSiO;...... ...,

Mag. sulph.,, MgSO,....... waewss oRicay B svesenis oe e 76.1

Calc. sulph, CaSO;....,... ..... Mang. oxide, Mn,O,........ soeaTe

Cale. carb,, CaCOy vvovives Trace Mag. bicarb, Mg(HCO,),... Tracs

Ferrous bicarb.,, Fe(HCO,), ..... Sod. hiecarb., NaHCO,...... 125.2
ROIAL o oavmiss e v o o S b e s s R R R e . 401,62

Properties of Reaction in Percent

Primary salinity ........... 60.70  Primary alkalinity ......... 34.24

Secondary salinity .......... . Secondary alkalinity ....... 5.06

Tertiavy salinity ........... Tertiary alkalinity ....... Wb Wi

Radioactivity

Temperature, °C, 8§3.8. Temperature, °F, 183.0.
Curies Ra Emanation per liter x 10-, Gas, 656.0.
Mache Units por liter, Gas, 177.15.

Permanent Activity, Grams Ra per liter, x 10-, Noune.
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374 MINERAL WATERS OF COLORADO
NUMBER 143
HEYWOOD SPRING

Location—Bath House Spring, Mt. Princeton.
Rate of Flow— Temperature—100° to 120° Fu

Class of Water—=Sodic, sulphated, bicarhonated, alkaline-saline (siliceous).

Milligrams

per liter
Approxhnn.tely Reacting
Constituents Formula parts per value
million percentage

Sillea ..avone N T ..58i0, 520 00000 eesess
Sulphate ....covereennes T S0, 51.24 19.04
Bicarbonate ......c.ceees R HCO, 85.8 25.09
Carbonate .....ocevenes G ves.COy None  ereses
Phosphate «o.ceeevees I s - None
Chloride +..c..- TR ST ) 11.78 5.87
TEONL 53 s wiwiae s sroiemmmaan i b iis 478 K6 wialarass Fa  elwess 0 B
Aluminum ,.eseesssarssnress i e Al = e e
Iron OXide «oesosrrereneers S Fe,0
Aluminum oxide ...+ eeine e ALO ]{ None reeeer
MANGPNOBE . oovvorrnnrorsnrrrst™ Mn None ceevaes
Calcium Ca. 8.96 8.01
Magnesitm .ooooeneeoens e Mg Trace seeee
POLASSIUM sovvenvonmererrsress s 2 K 5.5 2.49
SOQIUM suvennnrerrosnsnses O L Na 51.0 39.50
Lithium ...ceeeeeees ST e 0 None  eesees

Potal va oo s 266.28 100.00
Concentration value ...-...: 5.62 Ioxcess carbon dioxide...... 30,96
Hydrogen sulphide, H.S.... None Iron precipitated ......--.. None
Arsenic, AS ...eaeeerereeee i Evaporation solids ......... 234
gtrontium, Sr ....ceeeeres Oxygen consuming capacity 0.7

Hypothetical Combinations
Milligrams per liter, approximately parts per million

Lith. chlor,, LiCl....... gk LR Cale. bicarb,, Ca(HCO) . .- 36.22
Pot. chlor,, KCl.....covenn 10.49 Iron and aluminum oxides,
gsod. chlor, NaCl.......... 11.19 o T N o
Sod. sulph., Na,SO0......... 76.77 Cale. silicate, CaSiOg.coevr  sosen
Mag. sulph., MgSO;....... L.... Silica, Si0; «.coaaereree 52.0
Cale. sulph., CaSO..cvvvve  orree Mang. oxide, MDOgeiersns zesar
Cale. carb, CaCOy...coone  meves Mag. bicarb., Mg(HCO,),. .. Trace
Ferrous bicarb., Fe(HCOy):  +ove- Sod. bicarb, NaHCOs....- sl
Total ....c000¢ T TP RL T S AR = R Tk T iee (26028

Properties of Reaction in Percent

Primary salinity ....... ... 49.82 Primary alkalinity ......--- i3] l":
Secondary salinity ........- o gecondary alkalinity ....... 1600
Tertlary salinity ........--- Tertiary alkalinity ....-.--* o

i A 8 V=] ey ————

e ———————

reeeenes| BelOW

Heywood Hotel.

b —

MINY

Location—At lower end
Rate of Flow—230 to 3060

Class of water—=Sodie, ;
(siliceous).

Constituents

Silfea coveornren SR
Sulphate .....«- SR W
Bicarhonate .oeoeeevsees
Carbonate ....ieeees .
Phosphate ...oeeseverees
Chloride ..ocevenes
Iron .oeesees
Aluminum ... e

Iron oxide .....eieeens

Aluminum oxide .......

Alanganese .o..e-- P
Caleinm ..ovieaens P

Magnesiom ....eeeeees
Potassium ...... RPN
Sodium ..ceeesnetsrens
Lithium ....... s

Concentration value
Hydrogen sulphide, IE
Arsonie, AS iieerenn
Strontinm, Sro...eees

Milligrams ¢
Lith. «hlor., LiCl.....
Pot. chlor, KCl......
Sad. chlor, NaCl.....
Sod. sulph.,, Na,S0,. ..
Mag. sulph,, MgSO,..
s*ale, sulph.,, CaSO,...
Cale. carh.,, CaCO,....
FFerrous bicarb., We(I:

Primary salinity ...
Seeondary salinity ..
Tertinry salinity ...

Temperature—=°0
Curies Ra Eman:
Mache Units per
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—100° to 120° F.
saline (siliceous).
Reacting

value
percentage

------

million

HCO,),... 36.22
m oxides,
0 s
.......... 52.0
Dpswmnron apvmos
HCO,), Trace
1CO,..... 80.61
......... 266.28
P i wa 34.16
WY e 16.02
" peiouri s wid

| Mt Princeton ......... | Big Ilat SPUINE | BIG SPTING At lower end of flat between hotel and bath house.

MINERAL WATERS OF COLORADO 375

NUMBER 144

BIG SPRING
Location—At lower end of flat, Mt. Princeton.
Rate of IFlow—250 to 300 gal. per min. Temperature—126° to 130° F,
Class of Water—=Sodic, potassic, bicarbonated, sulphated, alkaline-saline,
(siliceous).
Milligrams
per liter
c Approximately Reacting
Constituents Formula parts per value
million percentage

BIMBR cocviiive ow s s inrssagemwsias Si0, 608 000 e
BIDHALE. o mae s ¢ S0, 61.94 21.29
Blearbonate ..ovevessewevsn ie HCO, 85.8 23.26
Carbonate ....i..ovvivinennniannn Co, Trace = ceeene
PhosDhate .....ssieesssmes nyvaaes PO, None ...,
Chloride ........ ST T N S ..Cl 11.78 5.46
Iron isivuis S ok D R
ATUMINUNME wovwavmes B oa aavs saee e Al pswese 0w §oovs
Iron oxida .. o ovevnssisiesa Fe,0,
Aluminum oxide ................ Al,0, } Nome — ......
Manganese .ccoveevscorsansarss s ‘Mn None  ......
ClATCIITN i ervoneas 5o amsss pomassosinsiimisiiass Ca 10.74 8.91
Magtegium . .c.uasememineedne Mg Trace = iaavs
Potasfium, cuoumssersbaosss oo v K 32.0 13.62
RO cumaosmaviaiien @ os e g .Na 385 27.67
LREHROIN - arssavars sstmanassa ssa dtata hia klo.aa Li Trace 0 esees

Total...... 301.26 100.00
Concentration value ....... 6.06 Excess carbon dioxide...... 30.96
Hydrogen sulphide, H,S.... None Iron precipitated ...... .... None
Arsenic, As ..........00 vvr  +se. BEvaporated solids ......... 270,
Strontium, Sr ...... veeeses  sses Oxygen consuming capacity 0.7

Hypothetical Combinations
Milligrams per liter, approximately parts per million

Lith. chlor,, LiCl.......... Trace Calc. bicarb.,, Ca(HCO,),... 43.44
Pot. chlor, KOGl ..., ovuns 2477  Iron and aluminum oxides,
Sod. chlor,, NaCl..i.ovvive  wivns BeiOs: AL wisn i oumin Gy -
Sod. sulph.,, Na,SO,........ 57.08 Calc. silicate, CaSiO;...... .....
Mag. sulph,, MgSO,....... «.cvs Stlea,:. B0, «uovovviis s 60.5
{Cale. sulph,, CaSO,........ ..... Mang, oxide, Mn,O,....... «....
Cale. carb., CaCO,......... Trace Mag. bicarb.,, Mg(HCO,),... Traca
Ferrous hicarb., Fe(HCO,), ..... Sod. bicarb., NaHCO....... 73.12
Pot. sulph.,, K,S0,......... 42.34
POREY: uvusivssoiimannse o i s rcain 18 o o a7 A SSRG9I T S SR8 . 301.25

Properties of Reaction in' Percent

Primary salinity ........... 53.48  Primary alkalinity ....... %8.7

Secondary salinity ......... «+e.  Secondary alkalinity ....... 17.82

Tertiary saiinity ........... «ess  Tertiary alkalinity ......... 55w
Radioactivity

Temperature—°C, 46.0. Temperature, °F, 114.8,
Curies Ra Emanation per liter x 10-*, Water, 9.41.
‘Mache Units per liter, Water, 2.54.

L
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°T | Chafree ....... | ML Princeton ... |VUrinking spring ..

s | Near Heywood Hotel, east.

376 ) MINERAL WATERS OF COLORADO.
NUMBER 145
SPRING NEAR HEYWOOD HOTEL
Location—Mt. Princeton.
Rate of Flow—#0 gal. per min. Temperature—137° to 141° F. Location—1 mi. :
Class of Water—Sodic, potassic, bicarbonated, sulphated, alkaline-saline, Rate of Flow—1~
(siliceous). ) Class of Water—
N l‘%‘éyiﬂ'{;}m‘ water.
X Reacti
Constituents Formula m:)];t?i-]}r:;g:'e ¥ e‘r':‘(itlgg
million percentage .
SIHCR ©eneeeeeenniis s sio, 6.2 ...... sl
SIDHARE s vemminensing ve sz SO, 58.75 21.20 BIEE conmuinaman
Blearbonate ... vo swwesacasein HCO, 81.1 23.07 Sulphate ........
Carbonate .........covvvvvinnnnnn (610) Trace ¥ e i
1 Bicarbonate ....
Phosghate ....................... PO, Nape e Carbonate ......
gl;ll;n'lde .......................... 3 gel . 11.78 5.73 Phospl(;ate ,,,,,, .
R S S R e R b e hlor
Aluminum ........... R o S fe Bl Lemans 0 memaes = ([;;(l)lr?”e .........
Tron OXIde woonavass viat ov a6 s s Fe,0, Aluminum ,....
Aluminum oxide ........o0venn.. Al1,0, } None ...... Iron oxide ..... |
Iéi[alniganese ....................... Mn None  ...... : Aluminum oxide
T L T R Ca Tl = ) 6.24 1
MAETOSIIIN 5000 v 5im, 00 5 SRS AL Mg Trace 5 e ﬁﬁﬁﬁ?ﬁ’f?‘f’
Potassium ......................... K 23.2 10.42 I\Iagnesiulll T
FBoMIUMY ;o vmvisan o s ...Na 44,2 83.34 Potassium ......
§ 14 11 1) b1 AR Li Trace i i Sodium ........
Total. ..... 293.34 100.00 ! S e
Concentration value ....... 5.76 IKxcess carbon dioxide...... 29.24 : Concentrati .
Hydrogen sulphide, H,S.... None Iron precipitated .......... None Ho_m..en 8 'm} I
Argsenie;, A8 .. .onnvsesseesie «... Evaporation solids ......... 265.0 3 _\gsgt?i'éellA:ll PR
Strontium, 8r .....i00000 o ewen Oxygen consuming capacity 0.7 } su-onuﬁm, Se .
Hypothetical Combinations
Milligrams per liter, approximately parts per million Milligr
Lith. chlor., LiCl.......... Trace = Cale. bicarb.,, Ca(HCO,),... 28.74 ’ ;
Pot. chlor., KCl........... 2477 Iron and aluminum oxides, Lith. chlor., LiCI
Sod. chlor, NaCl.......... ..... Fe,0p ALOg .ovvvvnnnnnn  anne. Pot. chlor,, KC
Sod. sulph., Na,S0,........ 67.26  Calc. silicate, CaSiO;...... ..... S0 e Bl
Mag. sulph, MgSO,....cco .vvn. Sifesy BI0; . i o spsvsranin 67.2 Sod. S}”"‘;-’ Mo
Lale. sulph,, CaSO0..covivi  vevs Mang. oxide, MnO,....... ..... Mag. ::.ulpll., gz
Cale. carb,, CaCO;....... « +.... Mag. bicarb., Mg(HCOQ,),... Tracs Calc. Slﬂl[l ., Ca:
Ferrous bicarb., Fe(HCO.), ..... Sod. bicarb., NaHCO,..... 81.89 ! Cale. carb., CaC
Pot. sulph., K,SO,......... 2352 Ferrous bicarb..
1 T 293.38 Total .....-

Properties of Reaction in Percent
Primary salinity

Primary salinity ........... 53.86  Primary alkalinity ......... 33.66 ; Secondary salin:

Secondary salinity ......... . Secondary alkalinity ....... 12.48 Tertiary salinity
Tertiary salinity ........... ««+. Tertiary alkalinity ......... TN ;

Radioactivity : e

Curies Ra Emanation per liter x 10-°, Gas, 202.2, Curies Ra E.

Mache Units per liter, Gas, 54.6. Mache Units

Permanent Activity, Grams Ra per liter, x 10-*°, None. Permanent .





