
I 
I 

( 

J 
) ' 

{. 
~ t) ,, 
• 
.t 
: 

~ 
l 

i8t ·- · -·· · · ······ - · · · · ··················· - - v t c~ttonwood Creek. Cha ffee ........ !Buena VIsta ................ !Buena Yls ta H ot Sprlngs ........... l6 mi. W. of Buena is a on 
1 

14. 

264 . MINERAL WATERS OF COLORADO 

NUMBER 18 

COTTONWOOD SPRINGS 

Locatlon- 6 miles west of Duena Vista . 
Rate of Flow-100 to 150 ga l. per min. T emperature-120• to 144• F . 
Class of Water- Sodlc, potassic, sulpha ted, carbona ted, alkaline-sallne. 

Constituents Formula 

~~:~~a:i~·~·:::::::::: :::: :::::::: ::::::::::: :: :: ::: :: :::::~g: 
Bicarbonate ···················'··················HCO, 

~~~:~~:~~.::::::::::::::::::::::::::::::::::::::::::::::~gi 
Iron .......................................................... Fe 
Aluminum· ................................................ Al 
Iron oxide .......... ............................. ... Fe,O, } 
Aluminum oxide ................................ Al,O, 
Manganese ............................................ Mn 
Calcium .................................................... Ca 
Magnesium ............................................ Mg 
Potassium ......................... : ...................... K 
Sodium .................................................... Na 
Lithium .................................................... Li 
Oxygen t o form SiO, ............................... . 

Milligr a ms 
per !Iter 

Approx imately 
parts per 
million 

61.2 
108.Q3 
79.24 

8.21 
None 

28.36 

None 

None 
4.65 
-2.73 

34.2 
81.0 

Trace 
1.86 

Total............ 409.48 

R eacting 
value 

p ercen t age 
2.37 

23.21 
13.40 
2.78 

8.24 

2.37 
2.27 
9.07 

36.29 

100.00 

Concentration value .............. 9.70 
H ydrogen sulphide, H,S ........ None 

Excess ca rbon dioxide .......... 28.57 

Arsenic, As ............................. . 
Strontium. Sr ......................... . 

Iron precipitat ed ................... . 
Evaporation sollds .................. 382 
Oxygen consuming capacity None 

Hypothetical Combinations 

Milligrams per liter, approximately pa r ts per million 

Lith. chlor., LiCl .................... Trace Iron and a lum. oxides, 
Pot. chlor., K(:l...................... 59.63 Fe,O,, Al,O, ....................... . 
Sod. chlor., NaCI.................... Calc. s ilicate, CaSiO,............ 13.5 
Sod. sulph., Na,SO,................ 154.5 Silica, SIO, ............................ 54.2 
Mag. s ulph., MgSO,.............. Ma ng. oxide, Mn,O, ............... . 
Calc. sulph., CaSO,................ Mag. bicarb., Mg(HCO,),...... 16.43 
Calc. ca rb., CaCO,................ Sod. bicarb., NaHCO,............ 90.25 
Ferrous bica rb., Fe (HCO, ), Pot. sulph., K,SO,.................. 6.53 
Calc. bicarb., Ca(HCO, ),...... Sod. carb., Na.CO,.................. 14.51 

Total .............................................................................................................. 409.55 

Properties of Reaction In Per Cent 

Primary salinity .................... 62.90 
Seconda ry salinity ............... . 

Prima ry alkalinity .................. 27.82 
Secondary alkalinity ............ 9.28 

Tertiary salinity ................... . Tertia ry alkallnity ............... . 

Cottonwood Hot Springs (Buena Vista Hot Springs), Chaffee 

County. Thes e springs are located along State Highway 306, six miles 

west of Buepa Vista on Cottonwood Creek. The s prings are near the con

tact of the Precambrian granite and ··the Tertiary monzonite intrus i ve 

of the Collegate Range. The discharge of the springs has be en estima ted 

to be be tween 100 gpm and 150 gpm. with the t emperature varying b e tween 

49°C and 62°C. The water was used in 1966 (Lewis, p. 60) for ba thing 

at a new resort built in the area. 

Location

Rate ofF 

Class of T 
saline 

Cons tltuen: 

Silica ....... . 
Sulphate 

. Bicarbona: 
Carbonate 
Phosphate 
Chloride .. . 
Iron ········
Aluminum 
Iron oxid.
Aluminun: 
1\langanes"
Calcium __ 
1\lagnesiur:: 
Potassium 
Sodium ... .. 
Lithium .... 1 

Concentrat: 
Hydrogen .: 
Arsenic, .\~ 
Strontium. 

Lith. chlcr .. 
Pot. chlor .. 
Sod. chlor. 
Sod. s ulph .. 
Mag. sulpl:. I 
Calc. sulph. 
Calc. carb .. 
Ferrous b k 
Calc. blear~. 

Total -· 

Primary sa ~ 
Secondary 
'"· rtiary sa. 



14 2t I Chaffee 

:·emperature-73° F. 
;), '(carbondioxated). 

R eact ing 
value 

percentage 

7.58 
38.29 

4.13 

6.66 
3.83 
5.13 

34.38 

100.00 

dioxide.. . .. . 616.7 
ted . . . . . . . . . . 3.05 
.:J!ids ....... . . 1981 

:ming capacity 2.43 

per million 
·Ca(HCO,),. . . 395.5 

11inum oxides, 

CaSIO, ..... . 

1\In,O, ....... . 
Mg(HCO,), .. 

:-.laHCO, . . .. .. '"·so ...... .. .. 

nt 

20.7 

204.0 
tno.s 

58.8 

2964.5 

linit y .. . . . . . . . 55.60 
!\a lini ty .. . . . . . 20.98 
!littit y ... ... . . . 

....... .1 T P'""""" .............. !!" '""" Ho~. Spt·l ng ................... jAbotit 250 ~;Cis . . UJ~ siqe of mountai n above Mt. Prince ton Sta. · 

\ 
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MINERAL WA'l'ERS OF COLORADO 373 

NUMBER 142 

HORTEN SE SPRING 

Location-Mt. Princeton. 
Rate of Flow-22 to 33 gal. pe r min. Temperature-183° F. 
C1ass of \Vater-Sotlic, sulphated, alkaline-salin e, (s iliceous). 

Constituents F ormula 

Milligrams 
per Jlter 

Approximately 
parts per 
million 

Reacting 
value 

percenta~:e 

Silica . ....... .... ............... SIO, 
Sulphate .... .. ............. .. .... SO, 
Bicarbonate ........ ... . . ... .. .. HCO, 

76.1 
103.3 
104 .2 

T race 
rrace 

17.68 

24.72 
19.65 

Carbonate ...... . . .. ...... . . . . .. . CO, 
P hosphate ........ . .. .. ...... . .. . PO, 
Chloride ........ .. . .. . .... .... .. .. Cl 5.63 
Iron ....... .. . . .... . ........... .. . Fe 
Aluminum .... . ..... .... . .... ..... AI 
Iron oxide ..................... Fe,O, 
Aluminum oxide .. ....... . .. .... Al,O, None 

1\Ianganes:} .................... . . . Mn Non e 
Ca lc ium .. . ........ . . . .. ..... . .... Ca 4.37 2.53 
Magnes ium ..... . .... .. ..... .. .. . Mg 
Potassium . ..... ... ......... .. .... . K 

Trace 
1.5 .46 

Sodium ............ . ... .. .. ... .. . Na 94.2 47.01 
Lithium . . .. ... ... . ...... . ...... . .. Li Trace 

Total .. . . . . 401.35 100.00 

Concentration value ...... . 
Hydrogen sulphid e, H,S . .. . 
Arsen ic, As .... . ... . ... .. . 
Strontium, Sr .. . ........ . . 

8.70 
None 

E xcess carbon d !oxide ..... . 
Iron precipitated ... .. .. . : . 
E vaponttion solids .... . ... . 
Oxygen consuming capacity 

Hypothetical Com'binat ions 

Millig1:ams per lite r, approximately parts per million 

Lith. chlor ., LiCI. ......... Trace Calc. bicarb., Ca(H·CO,), . .. 
Pot. chlor., KCl .... . . . . . . . 3.25 Iron and a luminum oxides, 
Sod. chlor., NaCI. . . . . . . . .. 26.61 Fe,O,, Al,O, . .. ........ . 

• Sod. s ulph., Na,SO,........ 152.8 Calc. s ilica te, CaSiO, .. . .. . 
Mag. s ulph., MgSO,. . ..... Silica, SiO, ... ... .. . .... .. 
Calc. s ulph., CaSO, .. .. ,.. . Mang. oxide, Mn,O, ....... . 
Calc. carb., Ca(;O,. .. .. . . . .. Trace Mag. bicarb., 1\Jg(HCO,), .. . 
Ferrous bicnrh., J"('(l-ICO,) , Sod . bicarb., NaHCO, . .... . 

Tota l .... . ..... . .......... . .... . . .... · I · . ...••.••.••.• • • . • • 

Properties of React ion i n Percent 

Primary salinity . . . . . . . . . . . 60.70 
Secondary salinity .. . . . . . . . . . . .. 
Te rtiary salin ity ... . .. . ... . 

P rimary alkalin ity ........ . 
Secondary nllwlin ity ...... . 
T ertia ry nlkaliuity ..... . . . . 

Radioactivi ty 

Tempt>raturl'. or , 83.8. Tt'lllJlC'rat lll'f!, °F , l ll~.O. 
Curil' ~< Ha l•:manat ion JlC'r litl'r x 10·'", Ons, li:i!i.O. 
1\lachl' llnils JH'r litn. Gas. l'ii . l .i. 
l'nlll:tlll' lll .\ l'!il·ity. G ra nt~ Ha JH' l' li!<'r. x 1!1·'0 , :-ion• ~ . 

37.58 
None 

357 
1.85 

17.67 

76.1 

Traca 
125.2 

401.62 

34.24 
5.06 
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374 

NUMDfm 143 

HEY WOOD S PRING 

Location-Dath House Spring, Mt. Princeton . 
nate of l!,low- Temperature-100° to 120° F. 

Class of vVater-Sodic, sulphated, bicarhon at ed, allmJ ine·salin e (siliceous) . 

Cons tituents 
Formula 

Silica .. . ... . ...... . .... .. ... . ... SiO, 
Sulphate ........ .. .....•......... SO, 
Bicarbonate .................... HCO, 
Carbonate ... . .. . .. . ..... . ....... CO, 
Phos phate ... . . .. .. . . .. . ..... .. .. PO, 
Chloride . .. . ..... .. .. . ........ .. .. Cl · 
Iron ..... ... . .. . .. .. ....... . ...... l<'e 

Millig rams 
per liter 

Approximately 
parts per 
million 

0 

52.0 
51.24 
85.8 

None 
None 

11.78 

Aluminum . . . . . . . .. ... .. .. . ...... . Al 
Iron oxide .. ........ .. ..... . .... Fe,O, l 
Aluminum oxide ... . .. . ..... . . .. Al,O, 5 

None 

Mangilnese .. . .......... . .. . ...... Mu 
Calcium ....... . . . .... . . . ... . .. . . . Ca 
Magnesium . .. . . . .. . .. . ...... . .... Mg 
Potassium . . . ...... . ..... . ....... . . K 
Sodium . . . . . ............ . ........ Na 
Lith ium ...... . .. . . . .. . ... . .. . . . .. Li 

None 
8.96 

Trace 
5.5 

51.0 
None 

Total .... . . 266.28 

Reacting 
value 

percentage 

19.04 
25,09 

5.87 

8.01 

2.19 
39.50 

l OO.O it 

•Concen tration value . . . . . . . 5.62 
Hydrogen sulphide, H,S. . . . None 

Excess carhon dioxide.. . . . . :>.o.% 
Iron precipitated . . . . . . . . . . :'\OtiC' 

Evaporation solids ......... ~:!ii 
Arsenic, As .......... . . . . . 
Strontium, Sr . . .......... . 

Oxygen consuming capacity O.i 

Hypothetical Combinat ions 

Milligrams per liter, approximately parts per million 

Lith . chlor ., LiCl. ...... . . . Calc. b icarb., Ca(HCO,.), ... 
Pot. chlor., KCI. . . .. . . . . . . 10.49 Iron and a luminum oxides, 
Sod. chlor ., NaCI.......... 11.19 Fe,O,, Al,O, ... . ...... . . 
Sod . sulpll., Na,SO,.. . ..... 75.77 Calc. silicate, CaSiO, . .... . r>2.0 
Mag. s ulph., MgSO,... .. .. Silica, SiO, .... . ....... . .. 
Calc. sui ph., CaSO,. . . . . . . . Mang. oxide, Mn,O, ..... . . . 
Calc. carb., CaCO,........ . Mag. bicarb., Mg(HCO,), ... 
Fenous bicarb., Fe(HCO,), Sod. bicarb., NaHCO, ... . . 

'rra<' t' 
Stt.til 

T otal 
. .. ........... .... .... ..... ...... ... ..... ... ... ····· .. 

P rope rties of Reaction in Pe rcent 

Primary salinity . . . . . . . . . . . 49.82 
Secondary salinity . ... . ... . 
Tertiary salinity .... . ..... . 

Primary alkalinity ... . ... . . 
Secondary allcal initY .. . ... . 
Tertiary a llcalinity .. ...... . 

:1 1 \•; 
lti II: 

\ 
\ 
I 
I 

------....--. -· 
---· -·---.. -·--·--------·· .. ---------

Location-At lower en d , 
nate o[ l<'low-250 to 300 · 
Class of \\'atcr-Sodic, 

(siliceous). 

cons! it ll(' ll l s 

Sili<'a ............... . . . 
Sulphate . .. .. ..... . . . . . 
Jli<'arhonate ... . .... .. . . 
('a rhonatc . .. . : ... . . . . . 
J'hO!<Jlhate .. . .. ... .... . 
Chloride .. . . . .. ... . . .. . 
Iron .. ... . . .. . . ...... . . 
,\ h nn innm . .. . .... .. . . 
Iron oxidtl . . . . ....... . 
Alum inum oxicle ... .. . . 
:\!anganese .. · . ....... . . 
( 'a l('ium .. . .. . .... .. . . 
:\!a gncsium ........ . . . 
J'ota !<s ium .... . .. . . . .. . 
Stulium .... .. ..... . .. . 
Lithium .... ...... .... . 

t 'Pit<·t•nt r ation value . 
llyclrov;••n !<nlphide, E 
.\ r ' l'Hi<'. ,\s ....... . . 
:->tr .. ntium, Sr .. ... . . 

l\Iilllgrams : 
Lit h. ~·hiOJ'., LiCI. .. . . 
l'ol. chlor., KCI. .. .. . 
Sot!. ehlOl'., NaCl. ... . 
SPcl . s ulph ., Na,SO, . . . 
,\lag. sulph ., 1\t gSO, . . 
.'.' all'. :~ulph .. CaSO, .. . 
(';t iC'. C'arb., caco,. 0 0 0 

1-'<'ITOtts bicat·b., Fe( E 

Total ......... .. 

p . 

I 'r inwn· sail nit\' 
:->•·<·ontl;ll'\' ~a l1 1i 1tv .. 
T• ·r t iar y ·~ali n ity · .. . . 

T · ·rnp••rat u rc- 0
( . 

<"nri• ·s Ha Emau;· 
~lac'l t e l ' nits per 



( 

-100° to 120° F. 

saline (siliceous). 

Reacting 
value 

percentage 

19.04 
25.09 

5.87 

8.01 

2.49 
39.50 

100.00 

oxide.. . . . . 30.96 
. . . . . . . . . . None 

' . . . . . . . . . 2.25 
g capacity 0.7 

million 

HCO,), ... 36.22 
m oxides, 
....... .. 
ao, ...... 
•• 0 ••••••• 52.0 
::>, ........ 
HCO,) , ... Trace 
reo, ..... 80.61 

······ .. . 266.28 

........ . 34.16 
lty ····· .. 16.02 , ......... 

g!m~ee .... ..!.1 ~~- !:~"!nce~on .............. j ~~-!? ~:·!at ~prmg ........ .... ................. J ~1g Sl!t:lllg at _IO;'~er ~nd of flat between hotel and bath house. 
I - . 

I 

I 
\ 
! 

MINERAL WATEHS OF COLORADO 375 

NU.MDER 144 

BIG SPRING 

"Location- At lower erid of flat, Mt. Princeton. 
Rate of Flow- 250 to 300 gal. per min. T emperature-126° to 130° F. 
Class of Water- Sodic, potassic, bicarbonated, sulphated, alkaline-saline, 

(siliceous) . 

Constituents Formul<t 

Silica ........................... SiO, 
Sulphate . ................... . .... SO, 
Bicarbonate ................ .. .. HCO, 
Carbonate .... : .................. CO, 
Phosphate ........ . .............. PO, 
Chloride .... .. .................... Cl 
Iron ......... .. .................. . Fe 
Aluminum .................. .. .... AI. 
Iron oxide ..................... Fe,O, l 
Aluminum oxide ... . . ........... Al,O, ~ 

Manga nese ....................... -Mn 

Milligrams 
p er liter 

Approximately 
pa rts pe r 
million 

60.5 
61.94 
85.8 

Trace 
None 

11.78 

None 

None 

Reactlng 
value 

percentage 

21.29 
23.26 

5.45 

Calcium ................... . ...... Ca 10.74 8.91 
Magnesium . .......... .. ...... . .. Mg Trace 
Potass ium ........... .. .. .. ... . .... K 32.0 13.52 
Sodium .................. . . . .. . .. Na 38.5 27.57 
Lithium ................ . .......... Li Trace 

Total ..... . 301.26 100.00 

Concentration value ...... . 
Hydrogen s ulphide, H,S ... . 
Arsenic, As ..... . ........ . 
Strontium, Sr .. ... . ...... . . 

6.06 
None 

Excess carbon dioxide ..... . 
Iron precipitated ......... . 
Evaporated s olids ........ . 
Oxygen cons uming capacity 

Hypothetical Combina~ions 
Milligrams ]ler liter, approximately paJ:t-s per million 

Lith. chlor., LiCI.......... Trace Calc. hicarb., Ca (HCO,), ... 
Pot. chlor., KCI. . ..... ... . 24.77 Iron nnd aluminum oxides , 
Sod. chlor., NaCI. . . . . . . . . . Fe,O,, Al,O, ........... . 
Sod. s ulph ., Na,SO, ........ 57.08 Calc. s ilicate, CaSiO, ..... . 
Mag. sulph., 1\IgSO,....... Silica, SiO, ... .. ....... . .. 
·Calc. sui ph., CaSO,...... . . Man g. oxide, Mn,O, .... . .. . 
Calc. carb., CaCO, . ..... .. . Trace Mag. bicarb., 1\Ig(HCO,), ... 
Ferrous bicarb., Fe(HCO,), Sod. bicarb., NaHCO, ... .. . 

Pot. s ulph., K,SO, ..... . .. . 

Total 

Properties of Reaction in Percent 
Primary salinity .. . . . . . . . . . 53.48 Primary alkalini t ) 
S econdary sa linity .. . . . . . . . Secondary a llm lin!t)' 
Tertiary sai inity .. . . . . . . . . . 'fertiary alkalinity ........ . 

Radioactiv ity 
T emporature-°C, 46.0. Temperature, 0 1•', 114.8. 
Curies Ha l~manation per liter x 10·'0 , Water, 9.41. 

"Machc Unit s pe r liter, Wate r, 2.5-t. 

30.96 
None 

270. 
0.7 

43.44 

60.5 

Trac~ 
73.12 
4.~.34 

301.25 

28.70 
17.82 

,.. 
' 

' . ... 

!i 
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~ 
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~ 
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376 ~tiNERAI, W.\'l'EI!S 0 1•' COI.OltADQ. 

NUMBER 145 

SPRING NEAR H EYWOOD HOTEL 

Location-Mt. P rincet'on. 
Rate of Flow-.'10 gal. per min . Temperat.ure-137° to 141 o F. 
Class of Water-Sodic, potassic, bicarbonated, sulphated, alkaline-saline, 

(siliceous). 

Constituents F o l'lnuln. 

Milligrams 
per !I t er 

Approximately 
part!'\ per 
million 

neacttng 
value 

percentage 
Silica ........................... SiO, 67.2 

58.75 
81.1 

Sulphate ...... ... ..... . . . .... . . .. SO, 
Bicarbonate .................... HCO, 

21.20 
23.D7 

Carbonate ........ . .............. CO, Trace 
None 

11.78 
Phosphate ..................... . . PO, 
Chloride .... . .............. . .... . . Cl 5.73 
Iron . .. ...... . . ........... . ....... l"e 
Aluminum . .. ...... . : ........... :.A! 
Iron oxide ...................... Fe,O, 1 
Aluminum oxide ........ . ....... AI,O, None 

Manganese ... .. ................. . Mn None 
Calcium ....... .. .............. . .. Ca 7.11 6.24 
Magnesium ............ . .......... Mg Trace 
Potassium .................... . .... K 23.2 10A2 
Sodium ...... ... ... . . . . . . ... .. .. . Na 44.2 33.34 
Lithium ............. . ..... . ...... Li Trace 

Total ..... . 293.34 100.00 

Concentration va lue .... . . . 
Hydrogen sulphide, H,S ... . 

5.76 
None 

Excess carbon dioxide.... . . 29.24 
Iron precipitated . . . . . . . . . . None 

Arsenic, As .............. . Evaporation solids ......... 265.0 
Stron lium, Sr ... . ..... .. . . Oxygen consuming capacity 0.7 

Hy pot het ical Combi n a t ions 

Milligrams per liter, approximately parts per million 

Lith . ch lor., LiCI ..... . . . . . 
Pot. chi or., KCI . ......... . 
Sod. chlor., NaCI. ....... .. 
Sod. sulph., Na,SO, ...... .. 
l'~>lag. sui ph., MgSO, ...... . 
Calc. sulnh ., CaSO, . .... . . . 
Calc. car b., CaCO, ........ . 
Ferrous bicarb., Fe(HCO,), 

Total 

Trace 
24.77 

67.26 

Gale. bicarb., Ca (HCO,), ... 
Iron and aluminum oxides, 

Fe,O., AI,O, ....... . ... . 
Calc. silicate, CaSiO, ..... . 
Silica, SiO, .... . .. . . . .. . . . 
Mang. oxide, Mn,O, ... . ... . 
Mag. bicarb., Mg(HC03) 2 ... 

Sod. bicarb., NaHCO, ..... . 
Pot. sui ph., K,SO, .. ... . .. . 

P ro pe rties of Reaction in P e rcent 

28.74 

67.2 

Traca 
81.89 
23.52 

293.38 

Primary salinity . . . . . . . . . . . 53.86 
Secondary salinity ........ . 

Primary alkalinity . . . . . . . . . :!3.66 
Secondary alkalinity . . . . . . . 12.48 

Tertiary salinity ... ... . ... . Tertiary alkalinity ........ . 

Radioactiv ity 

Curies Ra Emanation per liter x 10·'0, Gas, 202.2. 
Mache Units per litet·, Gas, 54.6. 
Permanent Activity, Grams R a per liter, x 10·'0, Non e. l 

l 
1 
! 

T..ocation-1 mi. . 
Rate of Flow-1 · 
Class of Water-

water. 

Constituents 

Silica . . . . .. .. .. . 
Sulphate ....... . 
Dicm·bonate . . . . 
Carbonate . . . .. . 
Phosphate ... .. . 
Chloride . . ... . . 
Iron .. . . . . . .... . 
Aluminum . ... . 
I ron oxide .... . 
Aluminum oxide 
Manganese ... . . 
Calcium . ...... . 
Magnesium ... . 
Potassium . .... . 
Sodium ... ... . . 
Lithium .... . . . . 

Concentration " 
Hydrog-en s ulph 
Arsen ic, As . . . 
Strontium, St· . 

Millig~ 

Lith. chlor ., Lie · 
Pot. chlor., KCI 
Sod. chlor., Nat. 
Sod. s ulph., Na . 
Mag. !!Uiph., Ml! 
Calc. sulph., Ca~ 
Calc. carb., CaC 
Ferrous bicarb .. 

Total .. . . . . 

Primary salinity 
SccondD.ry salin; 
Tertiary salinity 

T emperatur" 
Curies Ra. E 
Mnche Unit~ 
Permanent -· 




