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Introduction.~ The areas covered in this report lies in the drainare

basin of Lodgepole Creek between Pine Bluffs and Tgbert, Wyomings, It is
located in Townships 12 and 14 Worth, nnd Rances 80 and 61 Vest, embracing
approximately 90 square miles. The rsgion is Areined by Lodrepole Creel
and its two smell %tributaries, Spring Creek %o the north and '‘uidy Creel
to the south, From Egbert to its junction with “wddy CreeXx Lodhgpole
Creek ies an ephemeral stream, flowing only after neriods of hirh pre-
cipitation., luddy Creek is intermittent in the upper part of its course
but ephemeral through the lower half, Spring Creek has oanly a short course

but has a perennial flow,

Toposraphy.~ !Most of the area lies in a wide rolling valley between
two northesouth escarpments, The eastern-qncarpment runs south frem Pine
Bluffs roushly parallelins the stete line, 1I% froces west and rises sharply
about 200 feet above the valley floors The western escarpment passes
throush Ighert and faces east, It is much less proncunced than the Pine

Bluffs escarpment 2nd the descent %o the walley Tloor is more gradusl.



Geologys.= Only three formations outcrop within the boundaries of the
Egberte~Pine Bluffs distriet, All are of Tertiary age and ell dip gently to
the east,.

Pliocene « Ogmllala Formation
Tertiary lHiocene = Harrison Formation
Oligoecene~ Brule Fommation

The Brule is a fine-grained, pinkish to cream colored, ecriity clay
which is made up of volcanic ash, for the most part, but contains a few
sandy seams and lenses, It is a massive heavy-bedded formation and the
bedding is only faintly discerneble. In the upper part of the rformetion
at exposed surfaces the rock is badly jointed and fractured. The bLrule
underlies the wide valley between the two escarpments mentioned ebove and
passes east and west beneath the rocks forming the eacarpments, The forme
ation is Cligocene in age.

Overlyinz the Brule and forming the eastward fecing escarpment that
pesses through Tgbert is the Harrison formation. It consists, for the most
part, of fine-grained gray impure sandstone with occasional lenses of gravel.
In exposures near Tgbert the rock is made up of fine wind-deposited sand,
muech of which sppears to be reworked Brule, Farther west the sends become
coarser in texture znd contsin more ecravel lenses, The Harrison is 'iocene
in ape.

Capping the high eastern escarpment and underlyine the upland to the
east is the Ogallala formation, It consists of poorly assorted cley, sand
and gravel and contains meny irregularly shaped comeretions, The beds contain
considerable calcareous sement and ere comse-uently more resistant to erosion
than the unerlying Brule "clay", 1t forms the upper 100 feet of the Pine

Bluffs escarpment., The age of the Ogellala is Pliocene (7).



In the valley bottoms along Lodgepole Creek and along parts of Spring
Creek and luddy Creek there are depozits of gravel and silt which eare not
indiceted on the accompanying map. They form & mantle over the velley
bottoms inmediately adjoining the streams, varying in thickness from a few
feet up to 80 feet, The width of the deposits varies from a few hundred

feet to approximately one mile,

Underground Watere.- Practiceslly all the water developed from undere

ground sources in the Tgbert-Pine Bluffs district is derived from the

Brule formation., This rock in itz unweathered state is practiecally
impervious and is & poor acquifer axcept in its few sandy sesms and lenses,
In the weathered upper portion of the formetion where it is jointed and
fractured it is capable of storing considers®le weter, The joints and
fractures are wide enough to release the contrined wnter readily and hence
forms & good acquifer., The movement of undersround weter through and along
the openings has resulted in additional widening of the cracks through
solution and in some of the wells of the distriet individual openings are as
much as four or five inches by a foot or more in cross section.

The zone of jojnted and broken rock extends to a variable depth through
the district but acversges around 60 to 8¢ feet. The lower limit oI the zone
conforms in seneral to the surface topography but with less relief, The
rock in this zone of joints and fractures is not everywhere of the sawe char-
acter, Some beds are more bméttle end hence more susceptible to jointe
ins then others, This resulis, in some ﬁarts of the area, in an interbeddiins
of broken water bearins beds end massive impervious beds, 'here this inter=-
bed?ed character prevaills water is someiimes encountered at depth which is
under hydrostetic pressure and will vise in the well, Such & condition was

encountered in the ¥Wilkinson well in the southwect eroner of Sec, 18, T, 14 N,,



Re B0 Wy There water in ouantity was encountered at 67 feet and rose %o
13 feet from the surface. Tumping 1700 gallons per minute over extended
periods lowers the level only %o 12 feet.

The Fritz well, one mile east of the "ilkinson well, encountered water
at 17 feets The well was carried down to 80 feet with no chinge in level
thouch there was en interbedding of jointed und messive rock all the way
down, In the Campbell well, in the northwest suarter of Secs 22, Ts 14 Ne,
Re 60 We, Jointed rock was present through the entire 100 feet, later was
reached at 18 feet and held that level throughout.

The three cases above illustrate the variation in both the latsral and
vertical behavior of the jointed zone in the Brule and its relation to the
underzround water. In the Campbell well the jointing is present throuzhout
and the water hehaves as though it werc in a tank, In the Fritz well there
is en interbedding of pervious and impervious beds but all the pervious
beds are continuous with a zone such as that shown in the Campbell well and
act as pipes connected at different depﬁha to a single tank filled with
waters In the Wilkinson well the zone encountered at 67 feet has the most
open connection to such & zone 2s thet of the Cempbell well and acts like

a pipe connected near the bottom of a tank,



Though gravels are associated with the streams of the region it is
only in & few localities that they are saturated with water. In most cases
where wells have encountered gravel the gravel is dry and water is reached
below in the Brule "clay"., In same stretches of Lodgepole Creek the water
table is hich enouzh that the gravels are satursted., In the Jim Wilkinson
well in Secs 11, Ts 14 ¥,, R, 60 W, gravel was present to 80 feet, the
bottem of the well, The weter level wes reached at 17 feet, Here the old
channel of Lodgepole Creek is ~uilte deep end is filled with gravel, The
depth of the gravel is such thet it extends considersbly below the water

table end forms & very good water producer,

Sources of Water.~ There are two socurces of water which replenish the

underground supplies in the Eghert~Pine Bluffs distriet, The first and most
important is the precipitation within the srea itself., The creater part
of the annual precipitation seeps into the ground and eventually finds its
way to the saturated zone below. liost of the seepage takes place in the
valleys, the water running off the slopes into the valleys and seeping into
the ground there. Ience, there is & greater concentration of underground
water beneath the velleys, both from grester inflow and from the frct that the
Jointed porcus zone conforms in general to the torography end the underground
water moves into and down the welleys. The sreater the drainage arca of the
individual wvelleys the greater is the conecentration of underground water.
At the same time the depth of the water ¢able is les:z in the valleys than on
the valley sides anrd on the ridzes.

The following teble smives the normal precipitesion and the 1935 PrE-

cipitation for the Pine Bluffs resion,



Normal Precipitation

Jan, Feb. larch April May June July Auge. Septs Octe Nove Dec. Anne
val

0,27 0451 0,06 2,28 2,28 2,15 2,27 2,14 1,55 1,282 0446 0,63 16,60

1935 Precipitation
T 0,55 0,79 £4,54 4,30 3,335 1,45 0,45 1,828 0,52 0,45 0,33 16,24

The other sources of water is Lodgepole Creek which is the only throush
streem in the area. Lodgepole collects water from the Leramie Range east to
Egbert, Between Zghert and the mountains, however, weater is diverted several
times with conse-uent loss through eveporation end plent transpiration.
Lodgepole Creek is @ perennial siream through parts of its course with inter=
mediate epheneral stretches, The disappearance of the surface flow at Zgbert
coincides with the contact of the Harrison and the Srule, DBelow Zgbert the
water has apparently seeped into the broken Upper Brule, leaving the stream
gravels dry except in a few short stretches.

The flow in the perennial stretech of Lodgepole Ureek above Zgzbert is
approxinetely 1 to £ second feet, At the Yyoming-iebreska line two measure=
ments made in August, 1995, snd May, 1904, give 3.50 and 4.30 second feet
respectively. No fisures are available for the underffgw of Lodgepole shove
Bebert but it is probably less then the underflow at the State line so the

inflow on the only throush stresm is less then one half the outflow,

Conclusions snd Feconmendstions.~ Prom the data available 2 map hes

been constructed outlining the zones in whieh the wnter tshle is within 20
feet of the surface, and from 20 to 40 feet of the surface, These zones

lie ih the walleys and on the lower portioms o7 the walley sides. The



large producing wells in the sres fall within the two zones outlined on
the mope. Uwing to the varietion in the distribution and character of the
fracture zones and to the fact that these zones camnot be determined by
surface observations, it is impossible (o state definitely where and at
what depth additional water in large quantities can be developed from
underground sourcess It is believed, however, that the best possibility
of developing water in sufficient guantity for irrigstion is within the
zone where the water table ie lese then 40 feet from the surface, The
greatest potentiel supplies lie heneath the portions of the largzer valleys
alonr and adjacent %o the sztream chennels,

The following $eble contrine all the aveileble well dete upon which

this report is baged,



Tentative Estimete of the Amount of Underground

water in the Valley of Lodgepole Creek, between

Egbert ond Pine Bluffs, Laramie County, iyoming

The underzround water of Lodgepole Creek is contained in fissures
which 5ut the Brule formation. The extent, size and distridbution of
these fissures is impossible to determine, consequently any estimate of
the total volume of water is a matter of judgment based upon ascertain-
able data, The followine estimetes trest with that portion of the area
in which the water teble is vithin forty feet of the surface and are
believed to be conservative,

water enters the fissures in the Jrule from two sources: (1) run-

off from the valley slopes, (2) from Lodrepole Creek,

I Estimstes of volume of water enterins the undersround weier
zone from valley slope run-off,
A Yormal precipitation 16,60 inches
B Totul precipitation for irmediate drain=-
age area of 90 square miles « o o s ¢ o o 82,650 acre feet
C Dstimeted amount of run-off entering the
cround water zone = 20% of total. (It is
believed that the amount of run~off entere
ing the ground water zone is unusually
high as shown by the fact thet Lodgepole
Cree¥ is 4ry between Egbert end Pine Bluffs
except durine periods of “lood or when the

ground 15 frOZeN o o « o« » ¢ s s ¢ ¢ o o« « o 16,002 &



D Total mean =nnual recharce rate from

velley s8lope TUn=0ff o o o o ¢ ¢ ¢ # 6 ¢ o & o
I Tstimated volume of water entering
the underground water zone from
Lodgepole Creek.
a, Annual smount of surface flow of
Lodgepole Creek entering under-
ground water zone above Eghert
(1 second foot) - 724 scre feet.
Total mean snnual recharge roete from

Lodgepole Creek o« o o o ¢« o o « ¢ o ¢ 0 ¢ o o

16,532 acre feet

724 acre feet

Total ennuel recharze rate « » « o« ¢« » o 17,286 acre feet

Totel area in which the water table is

within 40 feet of the surface « ¢« o+ o o o o ¢ &« o« 82,640 acres

Assumed availeble porosity through
fissures in the upper portion of the

Brule formation - 3%,

‘The setursted zone where the water table

is within 40 feet of the surface would

therefore contaein in the upper ten feet . « « « « 9,792 acre feet

During the 1836 irrigation sesson there
were withdrawn from the ground-wszter zone
throush lerge caepscity wells spproximetely
(Note: this fisure does not include weter

withdrawn from small capacity wells,)

1,500 nsere feet



Conclusions

Yo fisures sre available for the fluctuations of the water table
due to semsonel veriations or heavy pumpinsz, Yor are there nny figures
available as to the lateral extent of the come »“ influenece of any of
the large wells of the area, Lacking the sbove informetion, recommenda~-
tions for o safe inereese in the number of wells in the Igbert-Fine
Bluffs Hegion must be based on the forecolng figures.

A, It ig believed that the atorage cepacity of the underlying rock
and the annual recherge of the ssturated zone is great enough to sefely
support an increase of at least six timee the existing withdravel from
underground weter sourced.

B, Cere muet be exzreised ir spscing edditionel wells to prevent
interference with one encther and with those already in existence,
Messurements 2nd observations on existing groups of wells such as the
Campbell and Poster wells should eive informetien wpon which to base

racormerndations for specine additionsl wells.
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