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REPOR? OF UXAMINAYION OF UIRFRAL CSPRINGE AXD HOT GATER THLLY WEAR \
THERRGPOLIS, WYOMING, ;
{ By Albert 3. Burtlest, State Geologist |. J
S T

At the reguest of the Thermopolis Chamber of UCommerce, cxsminatio:

was made August 26th, 26th and 27th, 1928, of the Hot Uprings snd Hot Water

: -\‘:-'I'_fﬁollt of ‘hergopolis. The Thermopolis Chamber of Commerce desired to kuow
whether of wot the drilling of water wells would reseli in tho depletion
of the flow of the Hot Sprimgs.

The Springs coms up through the Chugwater fed Beds and the wells
also, sre drilled through the lowor part of this formation. The primeipal
geologle fenturss are an santicline running cast and west, tho Big Horam
Hot Upring being near the crest of this anticline,and & “ault., This
antisline is a mimor fold parrslleling the Owl Creek Houantains on the south,
and, in common with other mnticlines iu the Big Horn Basin, it bag 1ts
steeper dips on the mountainward sides of the fold, the rocks in many plsces
extending .mrly vertical. This anticlice is ocut by & Tauit, along which
the Big Horn Valley is located.

Test of the river, the dips on the sides of the anticline are
difficuli to determine in wmany places owing to absence of outerops. To Torm
an intolligent opinion as to whether drilliny the water wells wouldi effect
the flow of the spring, it is neoessary to tuke Into consideration the
goology and chemlstry involved in the genesis of the springs and slso the
gharagter of the water produced in the dAlfferent wells in the springs.

For this purpose a complute analyses of each wator and spring should be
obtninsds At the time of examination, 2 semple of each was obiained and for-
warded to the Sgate Chemist and amalyses were obtuined. These analyscs

show the bardness to be 80 and the total solids from 241 to 244 in the
MoMsmigal Well ¥o. 1, the upper well at the Garrett ramch, tke Big Zora

Hot Sprinps, the Vhite Zulpbur spring m'wm Black Sﬂphur Springe.

The Heianizal Yell No. 2 showed ¢ bardness of 860, and the total
solids 224.8.

In the opinion of Mys L. Ts Walter, State Chemist, the waters



are probably the same, the slight varistions in the analyses boins due
to wariations in the water wiich wmight oosur from day to day e
Informmtion sbtained on the MelManigal No. 1 Vell from Mo, Neianipal
is as follows:
| Location--sbout 100 feet due southvest Trom the B} gorner of
“ection 28, Township i3, Nange 95,
Drilled--June 1, 1920.
Depthe-i50 foet, tovis lost in the hole, water coming from the
fourth water stratum, watsr from the third water stratum cased off.
0' to 50" ~-Travertine.
50" to ¢0' —wRiver ssnd.
110* to 4463, ned beds, Chugwator formation.
44630 to 450Vewimbar formation containing pyrite.
First sater was encountered at 370' $a aungunt sufficient to £11}
& one inch pipe, a soda water similar to Blsek Salphur Sprimg,
Second water, a white sulphur water, was anemlui!ﬁ at 390° -
about the same amount.as first water.

Third water, 404-408 Peet, black sulsbur, waters were in
blue mud, color of blue lime,

Temperature 113} ¥. at bottom, 182 ¥ at tope Tempersture as
taken by the Stats Geolopist, 124 7 gt tope :

Rate of flow of this well by State Oeologist showed & volume of
+188 second feet or 121,508 gallons per day.

¥ell is cased with 6 5/8" , 24 pound standard casing.
tuwa'w*t&tst ® R R R oRoE W
Helsuigal ¥ell Ho. 2. { INSormption furni shed by Mr. Nevanigal).

Losatlon=-450 foet south aud £0 feet east of gquarter cormer on the
cast boundary of Pection 25-43-95.

Surface vlevation=- about 1 feet higher tuan mouth of Ho. 1 well,

De pthe= 510 Poot.

In genernl, same formatious as engountered in Yo. I Well, except
that at the bottom 11 fret of very bard pyrite formation ocourred, showing
seeps of water. The well oceme in waile the well crew was off duty and was
wuddy for 24 hours, also showing colors of oile



Mr. Mclamipal reported the water as different frowm Tell lo. 1
which agrees with the report of tbe State Chemist as to hardness and total
solids.

Temperature-—— ::e W Eﬁ, o
Temperature as determimed by the State Geologist 124 ¥, secording
to rating by the State Geologist, volume of flow is .44 second feet ofp
2,228,380 gallons per day, cased with 6 5/8", 24 1b. Jiandsrd Casing.
O S e T T T
The Big Form ¥ob Springs gave a rating of 6.544 second fest or
4,100, 235 gallons per day.

Temperature - - 134 V.

inz, volume.035 sec. "t. or 22,621 gallons per day.

Temperature, 128 F.
ng, volume .78 sec. ft. or 504,127 gallons per day.

Temperature 124% ¥,
Cur ratings are all made with @urrent Meter Ho. 824, borrowed

from the State Engineer's Office. They will be Cound to be somevhat in
error ospecially on Helenigal No. 2 Well, owing to the ‘lé,&k of suitable
channels for measuring the velozity and cross seotion, and in the ease of the
Bleck Sulphur Springs Vell, owing to the small voluwe of Flow.

Ho rating was made o7 the Garrett well which appears to have u
discharge of 1,000,000 gallons per day or more. There is another well on
Garrett’'s plauce further down the river whiech was not examined.

The Mclanigsl wells are used for the irrigation of some 100
acres of lamd and are situated about three-fourths of & mile dlstent from
the three principal spriugs om the State Reserve.

Yo theory has yet been advances . %efM% beat and the
mineral constituents in the waters of these wells and springs. It has beenm
noted that a mmmber of - /Qeral Springs oeemy im other parts of

¥yoming and bave in common with the Thermopolis Springs, the point



that they come up through the Chugwater iLed Beds.

in o wumber of places in Wyomlug, wells drilled for oil,
encountered bot water after drilling through the Chugwater Torm: tioas,
alth agh sachk bhot water is not always mimeral but is often minersliszed.
it is therefors, very probable, that these fot Mineral Vaters have
some comnection with the lower members of the Chugwater formationm or

possibly with the : formmtion, rather than being dus to
intrusions of igneous rock still hot, or to a souree at s depth sufficlent
~ to produce such temperaturecs.
b He Melanipsl reports that a well at bis ranch house, not far
from Well Ho. 2, ng to & depth of 32 feet, Las water of 108  temperature,
and that the river sand enclosed in Vell Hos 2 had s temperature of
112 ¥

Taking all present available inforuation into consideraticn,
it is velieved that the temperature of the waters in the wells and
springe is derived from chemicsl reaction among the elemonts present in
the Chugwater and Umbar formations, these reactions being assisted by
free circulsation along the fault.

The Blg Horn Hot Zpring has been credited with s flow of some
16,000,000, gallons psr day or more than four times the amount determined
by the State Geologist's rating. With the facilities available in
rating this Spring, the maximam error might possibly be as sreat as
104 with 2 probable error mot over 5f. I

RS X It is belleved that the former figure of 18,000,000 gallous

per day, was due to an error in rating rather than to depletion of e
flow as there was no evidence of depletion of flow of the spring.,

It is the bellef of the State Geolopist that wells now drilled have not
caused any depletion of the Big Horn Hot dpring. From the evidence



aud from the information avellable regerding éhe wells already drilled, it
is apparent that there is &« tromendous reserve of this bot mineral water.
Asalyses of the State Chemist show that the waber 12 of the same charecter
and therefore, must have underground counveiioms I this is true, it would
bs possible to eventuslly lower the flow of the sprimgs of the Hgate Heserve
by the drilling of wells along the river valley, td the morth as these weolls
would kave a surfase clevation considersbly below that of the Big Horm
Springs.

In conclusion, it is believed that the present wells bave dome
ne harm dut that future drilling may be detrimentul to the interssis of
the “tate and publis as owners of the Sprimgs om the Heserve. It is
rocomnended that arreagesents be made to wake Ssreful and correst contimmous
ratings of the flow of the thvee sprimgs and the four wells already drilled
end ¥wep u record of these ratings. Provisions sbould be made that if
other wells wre to be drilled, same shull be under the supervision of the
State Geologist, vbo shall bave autiority to have the wells shwi in In case
the tlow of the springs om the Jtate Reserve is diminisbed by such wells.
velle flowing such tremendous volmmes of hot minersl water coustituie &
valusble asset to the Sgate, and senirol of suck walls should be permitted
sud oven encoursged as lomg as they bave mo detrminetsl effect on the Ipriugs
in the Ytate Heserve., All of these wells, “owsver, should be under State
supervision in order that the State's interest in the Heserve may be Tally
safe-guardoed.

{3igned)
ALBERT B, BARTLETT,
Btate Geologlist.



