THE HMUNICIPAL @WATER SUPPLY OF NEWCASTLE, WICHMIHG

This repert is based on (1) field werk by Dr. &, H., Kuight,
Stote Ceologist, on May 27, 1934 (2) field work by Dr. P, H. Beckwith,
Assoclate Professor of Geology, University of Wyoming, end Hr. J. E.
Ferren on May 27-29, 1934 snd (3) previously published dste on the
geology end water supply of the reglon,

The problem presented for investization was, "That can be done
to incresse the supply of water for Newcsstle®™, The following meens
of solving the problem have been suggesteds

1, Deepen the outlets of the springe which now supply the eity.

Both Beer Run Springs end Permalee Springs issue tron'él.tnaying
beds in velley heads nesr the South Dukots line, The water of Bear
Run Springs comes from the Deadwood sandstone and that of Parmalee
Springs from the Pshesape limestone. The water of both springs is
of excellent quelity for domestie consumption. The springs are not
on an ertesisn structure, but flow out where the water tsble cuta the
respective valley floors., The geologicel structure of the ares
indicates that the water iz not under sppreciable hydreuliec head,
Consequently deepening the outlets of the springs would have little
effect on inereasing the flow by removal of back pressure.



2, Develop the underground fiow of water along the velley of
Stocksde Beaver Cresk in T, 46 N., Py €0 ¥,

The underground flow of weter mentioned ebove 15 & pert of he
water of Stockede Bemver Creek, which sinke inte the grevel filling
of the velley floor end spresvs st the gpurface egein Perther down the
velleys In the pert of the covrse benesth the gravel filling the
water flowe over gypeum bede in the Speerfish formution, Vhere the
water appesre ot the surfsce it is chsrged with gypsum snd cennot be

considered es of good guslity for dogsstiec use,

3+ Incresse the reservoir capscity of the present city water
gystem so that water not required et certain times cen be saved for
use 8t times of heawy consunmption,

This is lergely & problem for sn engineer. If, however, ¢ reservoir
is to be conetructed, the reservoir site should be sxsminod by o geologist

for pvoseible lesksge,

4. Bore wells in the vielnity of Newesstle to obtein ertesisn
water,

An sdequate consideration of this problem requires a diseussion of
some features of the locel geclogy. The following formetions outerop

in the sree to the north &nd esst of Veweastles



8tr &

Formation
(top)

Graneres formation

Dekota sandstone

Fuson formetion

Lakots sandstone

Morrison shale

Sundance formation

Spearfigh formation

¥innekahte limestone
Opeche formetion

Minnelusa sazndstone

Pehasapa limestone
Englewood limestone

Deadwood formation
(botton)

Thickness
in feet

1000

50-~100

15-30

150200

150
350

40
75
600+

700+

106G~

Character

Gray and black shale. Buff to grsy
gendgtone ("™Muddy®) 0-40' thick 800!
below the top of the formation.

Gray to buff sandstone.

Gray to red shales with thin sandsteses
omres,

Gray to buff sandstones and conglome
eratic sandstones.

Shales of various colors.

Bendy gray end red ghales with a
massive gray sandstone epproximately
50% thieck necr the base.

Red sandy shele snd soft red sandsteonsc
ene with beds of gypsum.

Thin-bedded gray limestone.

Red sandy shale &nd red sandstones.
Hard white sandstone including
brecciated red sendstone (upper
part) and buff and grey limy send-
stone (lower part).

Massive light-gray limestone.

Pink to buff slabby limestone,.

Reddish sandstone end shale and green
gleuconitiec sandstone.



Structure.~ The sedimentary beds enunerasted in the table above ere
inclined downward (dip) to the southwest and their edges have been
eroded, so that the oldest formation, the Desdwood, 1s exposed in the
northesst corner of the Neweastle guadrengle end younger beds are ex-
posed successively to the southwest., Newcastle is built on the lower
part of the Greneres formation., The oldest beds are exposed &t eleva-
tione several thousand feet above Hewceastle, The geclogical eonditions.

are almost ideel for the obtesining of artesien water from wells.

Cheracter of Water in Verious Beds.

Host of the beds of the suc-ession contein water which cen be
obtzined by borin;, but water from many of the beds is so highly charged
with dissolved minerel material thet it is unfit for domestic consumption.

The Dekota and Lekota sandstones heve yielded water in & number of
wells in an aree to the northwest, south and southeast of Newcastle.

The water from some of the wells is of good quality, but the water from
others is so heavily charged with sodium sulfate that it is unfit for
domestic use, Water from the Lakotz in the vicinity of Mount Pisgeh is
uged at the Flying V ranch and ig of excellent guality. It is reported
that the water flowing from & pipe ecst of the cosl tipple at Cambriea
is piped from the Sweetwater Lekes., As nearly es the writers cen

ascertain, this water is from springs flowing from the Lekota,



The Morrison shales contain no water,

The Sundance is mostly shale and any water obtained from this forma-
tion would come from the sandatone near the bsse. The sandstone is
conparetively thin and would not likely yield a flow large enough to
augment materielly the Newcestle elty supply.

The Spearfish contains selt snd gypsum beds and water from this
formation is hesvily cherged with mineral matter.

The Minnekahte contains no water,

The water from the spring east of the road following Stockade Beaver
Creek comes through the Cpeche and Minneluse formetions, The water is
heavily charged with gypsunm,

The water from the Mertin well, secs 3, T. 45 N., R, 61 W,, on Salt
Creek comes from the Minnelusa formetion. An enalysis of this water
made by Hr. O+ A. Bezath of the University of ®yoming Agricultural Expere
iment Station shows that the water conteins six-tenths of one per cent of
gypsum, woich is enough to meke the water unfit for domestic consumption,

The waters of the Bear fun Springs and Psrmalee Springs come from
the Deadwood, Englewcod and Pohasaps formations snd e of excellent quality,

In summetion it may be sald that the only large supplies of waters
fi¢ for domestic use come from the Lekota-Dakot: sendstones and from the
Deadwood, Englewood snd Pshasaps formations. In the case of waters
obtained by drilling into the Dakota and Lekota there is no certainty
that the waters might not contain a relatively high percentsge of sodium

sulfate (Glauber's asslt).



Artesisn Wellis,

Artesisn water could be obtuined from the Dekote or Lskots by
driliing a few hundred fret in Newcsstle or & short distence to the
south, It is certain, however, thst the wster in such wells would not

‘ be under sufficlent hydraulic head to flow into the ecity reservoir,
gince these formations are cut by valleys at the same elevation as
Neweastle or only & few feet higher, The lack of hydrsulic head would
also make for great uncertainty as to the amount of flow, in addition to
to the uncertainty es to the quality of water which could be obtzined at
& glven place.

N. H. Darton gives, in U, 8, Geological Survey Folio No, 107, the
figure of 2,740 feet for the probable depth of a well drilled to the
ﬂ?p of the Pehasapa in Newcasstle., In order to obtsin e good flow 14
‘g;uld be necessary to drill some hundreds of feet farther. It is elso
fp#obable that water in such & well would not be under sufficient head

f;fb'viae to the surfaes, or &t least would not give an sdecuate flow with-
. /;féi’ﬁ‘t pumping. The water in the well drilled into the Pshasape et Cambria
//étbso,tc within 200 feet of the surface., With pumping from this denth

4
/

‘}/Vthe«maximum flow wes somewhat legs then 300,000 gallons per day. Although

ﬂhn-ﬂeuc&stle reserveoir is =t en elevetion some four or five hundred feet
behow the gouth of the Cembria well, it is notlikely that a flow sufficient
/ [

/ 6 eugment the city supply appreciably could be obtained without pumping.
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