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FEASIBILITY STUDY
FOR
WATER WELL SUPPLY
TOWN OF MANDERSON, WYOMING

BUELL WINTER MOUSEL AND ASSOCIATES
CONSULTING ENGINEERS
145 SOUTH DURBIN - SUITE 102
CASPER, WYOMING 82601

Town of Manderson
Manderson, Wyoming 82432
Apri 1 30, 1982

Wyoming Water Development Commission
Barrett Building
Cheyenne, Wyoming 82602
Attention:

Mr. Michael Reese, Administrator

Dear Mr. Reese:
The Town of Manderson has reviewed and accepted the attached Feasibility
Study by our engineer, Buell Winter Mousel and Associates.
We appreciate your consideration of this study and your prompt response.
We look forward to receiving your approval to proceed with the Exploration
Phase.
Sincerely,
TOWN OF MANDERSON

~£~~
Harry Bennett, Mayor

I.

INTRODUCTION

The Town of Manderson has received a groundwater Exploration Grant
from the Wyoming Water Development Commission. Manderson is in need
of a well having a capacity of at least 75 gallons per minute as described in the IIStatement of Problem " incl~ded in the Application To
Groundwater Exploration Grant Program submitted to the Water Development
Commission.
The Proposed program is to consist of two main sub parts. First a
Feasibility study in which probable sites of test well drilling are
identified and second, the actual exploration.
The Feasibility Study is hereby submitted to cover the first phase of
the approved program and includes the necessary information to proceed
to the second phase. It is our intent to obtain approval of this phase
from both the Town and the Water Development Commission prior to moving
into the next phase. In order to proceed in a timely fashion we therefore respectfully request a propitious review of this document.

II.

PROCEDURE

A. RESEARCH
The need for a water supply of greater capacity has been established
for Manderson. The magnitude of increased capacity has been identified and this first phase determined whether it was likely that within
the probable formations of the area a well of adequate capacity could
be drilled within a reasonable distance from the Town of Manderson.
Records were reviewed of past borings including oil well logs and
gas well logs. A geologist evaluated the records and through further
research, the formations in and around the Manderson area were identified.
The findings of this phase were verified by later site reconnaissance and
the results tabulated in a report, included herein as Appendix A. This
report includes:
- Description of stratigraphis column of the study area.
- An analysis of the subsurface structural geology.
- Review of reservoir consideration and water quality.
- Confirmation of the Mesa Verde formation as the probable
water source for Manderson.
- Identification of the location of the test well site.
- Projected depth to the Mesa Verde formation at the
proposed site.
The results of the Research phase are included in the "Stratigraphy" Section
of the above referenced report. The Mesa Verde formation was targeted as
the aquifer to be tapped for Manderson's water supply.
B. SURFACE RECONNAISSANCE
Extrapolating the data in the research phase resulted in the need for liOn
Site" verification. Field information was gathered and integrated into a
series of maps included at the rear of the report. The Mesa Verde formation
was confirmed as having the best quality water available at the most feasible
drilling locations and depths. A proposed well site was spotted in on the
map. It is within a reasonable distance of Manderson and should be accessible
via highway and some gravelled roads. Electric power should be able to be
brought to the site relatively easily. Placement of the constructed well
will be in a well drained, level location.

C. LAND OWNERSHIP
Land ownership for the land upon which the proposed test drilling would
take place was researched. Descriptions of various properties were
compared with the possible drilling locations.
It was determined that the proposed test drilling site, the south west
1/4 of Section 32, T50N, R92W, is located upon United States Government
Bureau of Land Management land. Permission for access to the site will
be obtained from the Bureau of Land Management prior to commencement of
actual drilling. Contact made with the Bureau of Land Management was
made by the Town of Manderson, and steps to form an agreement between the
Town of Manderson and the Bureau of Land Management has begun.

III. METHODOLOGY
Upon approval of this Study, plans and specifications will be drawn
up to allow bidding for the test holes. A prescribed procedure would
be required for drilling two or more test holes of an approximate
diameter of 5 inches each. Bidding would be by the vertical foot. At
the conclusion of bidding an award would be made to a contractor and
actual drilling would be authorized. On-site observation of drilling
would be accomplished with a geologist on location. Drilling samples
would be analyzed in the field and a log of the drilling progress kept.
The most attractive test hole would be reamed, cased and then test
pumped. A full evaluation of the well would be made and water samples
extracted to be sent in for analysis. Water quality would be verified
by laboratory testing. Probable well production and water quality would
be compared with Manderson's goals. Costs for completion of a well at
the required depth would be evaluated. A meeting would be conducted with
the Town to ascertain the results of the field test drilling.
IV. COSTS
The projected costs to carry forward with the Exploration Study phase of
this project are as follows:
A. Professional Fees
$ 4,000.00
Geologist
6,000.00
Engineer
B. Expenses
Travel and Meals
500.00
$
Printing
700.00
Water Analysis
2,600.00
C. Drilling (Actual prices known after bidding)
Test Holes (2,500 foot depth)
$ 70,000.00
30,000.00
Reaming
75,000.00
Casing and Backfilling
15,000.00
Packer Testing

v. CONCLUSION AND RECOMMENDATIONS
A proposed well site has been identified and land ownership ascertained.
Water of sufficient quantity and quality to meet the domestic (not fire
flow) needs of the Town of Manderson is probably available at a reasonable
distance from the town. Bids for drilling the test holes should proceed
immediately in order that the entire project might be accomplished in 1982.
Further water shortages in Manderson could then be avoided.
Buell Winter Mousel is prepared to proceed in an expedient manner to move
forward with the project.

APPENDIX A
(Geologists Report)
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by

L. E. Harris
Consulting Geologist
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STRATIGRAPHY

and
SURFACE

GEOLOGY

STRATIGRAPHY 1

Because of the exploratory nature of this project, the entire
stratigraphic column of the study area will be reviewed o Inasmuch
as the objective for the first well is to be the sands of the Mesa
Verde Formation, most of the material will be of little or no importance, and for this reason will be discussed very briefly.

BASEMa-JT (PRE-CAMBRIAN)
The Pre-Cambrian rocks, in the area of interest, should be grey
to pinkish, felspathic, granitoid in nature. Due to the depth and
lack of interest no wells have been drilled to look at these rocks in
the study area.

CArvIBRIAN AGE
The /1100 feet of sediments unconformably overlying the granite
or basement are of Cambrian Age o They have been divided into three
members 0
The Flathea~ Sand~tone f300 feet thick is a coarse arkosic sandstone, grading upward into finer, glauconitic sands and shales.
Overlying the Flathead are about 380 feet of interbedded thin,
sandy shales and thin sandy limestones. This middle member of the Cambrian is known as the Gros Ventre.

~'lauconi tic

Deposited on the Gras VGntre are the 1465 feet of the Gallatin
m(-~mber • The mas t prominent uni t of t his member is the 50 to 60 foot
limeston(·~, called the Gallatin Limestone.

ORDOVICIAN AGE
The Big Horn Dolomite should be approximately 300 feet thick.
It is a grey, usually granular massive dolomite. This horizon has
good inter-crystalline porosity and in places develops vugs and
cavities which make it an important aquifer.

DEVONIAN AGE
Any rocks of Devonian Age, present in the study area are not
thought to be important as aquifers.
The 50 to lQO feet of light
grey sha.les interbedded wi th thin white limestones wou ld probably be
considered with either the underlying Big Horn Dolomite or the overlying Madison Limestone.

STRATIGRAPHY 2
MISSISSIPPIAN AGE
The slightly over 600 feet of sediments deposited on the Devonian rocks are known as the Madison Limestone. This formation is
chiefly cherty, dolomitic limestone. It is usually vuggy with caves
and caverns developed which enhances the porosity and makes this formation a very important aquifero

PENNSYLVANIAN AGE
The rocks of Pennsylvanian Age of this area are divided into two
formations:
Amsden Fonnati on
Unconformably overlying the "Mississippian is
the Amsden Formation. The Amsden is divided into roughly three members. Lowermost of the three is the Amsden Sandstone. This sand is
not present in all localities, and it seems to fill depressions in
the eroded surface of the Madison. Where present this sandstone member has been measured up to about 100 feet in thickness. In localities where the sand is found it could be an important aquifer. The
next member of the Amsden, in an ascending order, is the ~50 feet of
light pinkish, slightly cherty limestone.
Tensleep Formation
This formation is basically sandstone. Being flat-bedded and limey at the base, grading into massive crossbedded sand at the top. This formation, some 220 feet thick (counting both members), is a well known aquifer.

PERMIAN AGE
The Phosphoria Formation, in the area of interest, is composed
of red anhydritic shales with thin anhydrites in the lower part and
light-colored dolomitic limeston~~ in the upper. The entire .formation
should be about 230 .feet thick. It is not considered to be a good
aquifer because of the high sulphur content of the water.

TRIASSIC AGE
Dinwoody Formation
This formation, ~75 feet thick, rests conformably on the Phosphoria. The Dinwoody consists of pale green-grey
anhydritic shale with finely decimated
pyrite. No potential value
as an aquifer are given to these beds.
Chugwater Formation
Known, throughout the Basin, as the red
beds will be about 700 to 800 .feet thick. These beds are red, silty
and sandy, slightly anhydritic shale. Few zones of silty porosity
in the formation carry water which is usually too high in sulphates
for human use.

STRATIGRAPHY 3
JURASSIC A.GE
Gypsum Springs Formation
About 50 feet of massive gypsum and
anhydrite beds with pinkish to maroon shale partings comprise the
Gypsum Springs Formation. It is not considered an aquifer in the
study area.
Sundance Formation
This olive drab series of thin limestone,
sandstones and sandy shales from 200 to 300 feet thick, is deposited
on the Gypsum Sprin0s. The Sundance beds are given their greenish
cast by the pebbles of glauconite prevalent throughout the formation.
These beds also contain numerous fossils in the lower portion. The
Sundance is not considered an aquifer in this area.
Morrison Formation
The varicolored shales, light-colored sandstones and a few thin impure limestone of lacustrine or shallow water
origin form the Morri son Forma tion. This group of sediments (300 350 feet thick) are not considered to be a potential source for watero

CRETACEOUS AGE
The shallow sea deposits of Morrison time continued into Lower
Cretaceous time. For this reason there is no distinct barrier or
marker between the two ages in this Basin.
Cloverly Formation
In parts of the Basin the Cloverly Formation
can be divided into four units. The lowermost unit is the Lakota Sandstone. This is (where present) a rather coarse conglomeritic sand-that makes a rathpr good aquifer. Second in ascending order is the
varicolorr~d to pinkish shale known as the Fuson Shale.
On the Fuson
is deposited the Dakota Sandstone. This member being a clean lightcolored sand makes a good aquifer under favorable conditions. The
uppermost member of the Cloverly Formation are the Rusty Beds or the
Cloverly Silt Zone. These beds are brown, silty, sideritic, sandy
with shale partings.
The Cloverly Formation, beiLg of relatively shallow sea deposition is extremely lenticular. This feature makes long distant correlation almost impossible.
For this reason it has become fairly
common practice to call the top of the Cloverly Silt Zone, the top
of the Cloverly-Morrison Undifferentiated.
Thermopolis Shrue (Lower Thermopolis) About 200 feet o£ black
fissile, slightly bentonitic shale overlies the Cloverly.
Muddy Sandstone
Vcrying from nothing to about 50 feet in thickness the aptly named silty, bentonitic sandstone. Because of the lenticular character of this sand it is not deposited in many localities.
v.lhere it is absent the horizon is usually marked by a zone of slightly
lighter and silty and sandy character o

STRATIGRAPHY 4
Cretaceous Age (Continued)
Shell Creek Shale
Muddy Sand horizon.

200 feet of black fissile shale overlie the

Mowry Shale
The hard, grey, thin-bedded silliceous shale forms
the high bluffs over the valleys eroded into the sorter dark shales
below. Bentonkte beds occur near the top of this formation and are
mined extensively in the Basin.
Frontier Fonnation
The series or sandstone and dark shales
overlying the Mowry are very lenticular. Usually there is a basal
member of about 50 to 150 feet thick, called the Peay Sand. At the
top of the formation, a sand, locally called the Torchlight, is sometimes present. Most of the sand lenses present in this sequence of
sands and shales are slightly silty and glauconitic. In most instances
the water found in these sands is brackish in taste and not suitable
for use by humans o
Cody Shale
The rather uniform grey silty shale, from 2000 to
almost 3000 feet thick overlies the Frontier Formation. Only the upper few hundred feet of this shale are seen along the eastern edge of
Exhibit No.1 (Surface Map) with this report. On Exhibit No.3 the
Cody Shale is seen to underlie the other sediments shown in the crosssection.
Mesa Verde Formation
Overlying the Cody Shale are the beds of
the Mesa Verde Formation. These sediments are the ones of principal
interest in this study. Approximately 800 feet of sandstone with
interbedded sandy shale with a xew dark carbonaceous shale lenses comprise the ~1esa Verde Formation in the area of interest. From a study
of the Schlumberger Log of th~~ Mobil Producing Company t s well No. T34-32-P (SW SH NW, sec. 32, T. 50 N., R. 92 W.) it is seen that the
thicker better developed sands are in the lower part of the formation.
However, any of the sands in this formation that show porosity on an
electric log should be considered as potential source for water in the
contemplated exploratory well.
Meeteetse Formation
This group of sediments comprised of dark
silty and sandy shales interbedded with thin lignitic coals and dark
carbonaceous shales, rest on the Mesa Vf.~rde rocks. The beds of the
Meeteetse li'ormation will be about 650 feet thick o
Lance ji'ormation
The surface beds of the proposed location are
the Lance Formation and the last or topmost rocks of Cretaceous Age
in the locality. At a depth of 820 feet on thl-:! Gamma Ray Log run in
the present well, it would anpear the base of the Lance i:t'ormation was
reached. \~li th the addi tional ,tlOO feet of r...a~ e outcropping to the
\~Jest of the present well, a total thickness of about 900 to 1000 feet

STRATIGRAPHY 5

Cretaceous Age (Continued)
would be established for this formation. The sandstones of the Lance
Format ion are very similar to those of the objective horizon (~lesa
Verde). The sands of the Lance are slightly more concretionary and
seem to be a little browner from iron stain than the sands of the
Ivtesa Vprde.

TERTIARY AGE
~ort Union Fonnation
The youngest consolidated sediments in
the study area are the dark carbonaceous, sandy shales and the thin
brown;:,sh sandstones , with occasional ligni tic beds of the Fort Union
of Tertiary Age. The outcrop of these beds may be seen in the southwestern part of Exhibit No. I

RECENT AGE
Quaternary Alluvium
The loose unconsolidated deposits of
wash in the stream valleys of No Wood Creek and the Big Horn River
comprise thes:' sediments.
From Exhibi t No.1, they are seen superimposed over the othpr formations o.f the area. Since the proposed
well will not pp.netrate any of these beds, no further discussion or
them is necessary at this time.

STRUCTURAL GEOLOGY

STRUCTURE 1

SUB-SURFACE STRUCTURE
Exhibit #2 is a structure map of the area of study (T. 50 N.,
R. 92 W0 ) •
The mapped horizon is on the top of the }i"'rontier Formation with contour intervals of 500 feet (From U.S.G.S. Oil & Gas
Investigation Preliminary Map #77).
The dominate structural feature of the area is seen to be the
northwest plunging nose of the Manderson Anticline. The rather
weak syncline is seen just northeast of the anticlinal fold o To the
North and West are seen the much steeper dips into the deeper portion of the Big Horn Basin. It should be noted that the proposed
water well will be drilled in relatively steep dips along the southwestern flank of the Manderson Anticline.
To the northwest this steepening of dip would add to the depth
and contribute to drilling problems if a well were to be drilled
too far northwest of the town of Manderson.

RESERVOIR

And
CRITERIA

RESERVOIR CONSIDERATIONS
Looking at Exhibit #1 (Surrace G~ology Map) it is seen that the
valley or the NoWood Creek cuts across the axis or the Manderson Anticline. This valley erosion cuts through at least part or all the rormation rrom the Cody-Shale (Lowermost Formation) to the Fort Union
(Uppermost Formation) in the mapped area. Exhibit #3 shows the relative positions or these formations in cross-section. The Mesa Verde
Formation is exposed to the waters or the NoWood Creek by this erosion.
This exposure of the t-1esa Verde Formation to the waters of th(? NoWood
Creek, a perennial stream, would be considered a very reliable source
of recharge, or point of entry for water in the Mesa Verde sands. As
this exposure is covered by alluvial stream deposits, its exact elevation is not know. However, it is safe to assume this elevation to
be close to 4000 feet above sea level. Using this assumption, it is
seen that a well drilled in the proposed location (approx o NE SW,
sec. 32, To 50 N., R. 92 W.) will not flow, but will have to be pumped.
The fact that the NoWood Creek is a perennial stream will provide a
continuous sourc(~ of recharge, which should provide an assured water
supply if the rate of withdrawal is not excessive o
In the study area there is only one well listed as producing
water from the Mesa Verde. This well was drilled in the NW SE NE or
sec. 36, T. 50 N., R. 92 Wo The well was drilled to a total depth
of 122 feet. Nothing is known as to the completion of the well, but
records show that water came to within 9 feet or the surface. From
the analysis of this water as shown in (Chemical Analysis of Ground
\~]ater in the Big Horn Basin, Northwestern Wyoming.
Prepared by USGS
Water Resources :)ivision and published by Wyoming Department of Economic Planning and Development, 1972) is of good drinable quality but
would be classed as rather hard. These tables give two analyses from
the same well o The first analysis was made in 1947 and shows much
better water than the second analysis taken in 1967. It is thought
that the disparity in values could be caused by contamination due to
deterioration of the pipe or other physical aspects of the well.
Because of lack of information concerning the quality of water
from the Mesa Verde rormation in the study area, wells outside were
sought out.
fiive wells were found to have made drill stem tests in the Mesa
Verde. The tabulation of the results of these tests are seen on the
data sheet with this report. For the most part, these tests are too
far rrom the area of interest to be of much importance to the study.
However they all indicate formation pressure in the Mesa Verde. In
preparing the data sheet the Shut-In Pressure of the test was used to
find the head of water available at the p~ticular well.

RESERVOIR

2

The actual amount of water recovered in each test is the result
of a number of factors: the amount of time the tool was open;, the
condition of the hole; and, the size of the downhole choke - are a
few of these factors.
However the pressure of the formation indicates what recovery
could be expected with favorable hole conditions.
From the above tests it would seem that the Mesa Verde Formation will be a very good objective for a water source for the Town
of Manderson.

WATER PURITY

From available information it is expected that the water from
the Mesa Verde Formation will be good water for use in the Town of
Manderson.
The water analysis from the relatively close shallow well (discussed previously) would bear this out.
Only on(~ other water analysis from the ~1esa Verde was found.
This analysis from a drill stem test in a well (Altus Exploration
Co., Slick Creek #12-3, SE NE , sec 12, T. 46 N., R. 92 W.) also
indicates good water that would be considered only slightly hard as
far as total dissolved solids are concerned. However because this
analysis is from a well some twenty miles away, the results may not
be applicable to the area of interest.

CONCLUSIONS
From the above discussion of the study area it is seen that a
well dri lIed a t the proposed site (app rox. NE SW, sec 32, T. 50 N.,
R. 92 W.) to a depth or about 2500 feet will penetrate the entire
section of the Mesa Verde Formation. Such a well would be expected
to provide ample water for the Town of Manderson. Perhal~ it should
be emphasized that a well drilled at the above location cannot be
expected to flow, but if the well is drilled to surficient diameter
for the installation of a large pump, sufficient water production
should result.

DATA SHEETS

CO!\1PILED DATA FOR MESA VERDE TESTS

Well Name
and Number
Govt No SON
92 \'1 36 BDA

Location

Elev

Mesa
Verde

Datum

Surf. Head Datum
head
Total head
of
Dept h ~vater Water Water

\·vell for Farm Use o Max Prod.
unknown. Water stands 9' from
surface

NW SE NE

122

36-50N-92W

Altus Explor
Altus-Kenar SW SE
#36-1
36-49N-92W
Altus Explor
Wagon Fork
NW NW
No. 18-1
18-46N-92W

Altus Explor
Slick Creek SE NE
#12-3
l2-46N-92W
Altus Explor
SW SE
Trigg-Govt
#12-6
12-46N-92W
Altus Exp10r
SE NW
So FrisbyGovt #18-3
18-47N-91W

4343

4484

4484

4381

4501

2566

3603

3660

3582

3713

-9'

+1777 10,020 -491'

+ 881 10,669 -132'

+ 824 10,693 -292'

+ 799

8,104 -116'

Remarks

3124 +3852

DST 3420-3615 Rec 996' SMCW
FSIP 1353# BHT 109 0
Lmver Mesa Verde test

4143 +4352

DST 4230-4275 Rec 2292' SMCW
FSIP 1794# BHT 1140
Lower Hesa Verde Test

4263 +4192

DST 4310-4555 Rec 3399' SMCW
FSIP 1846#
BHT 85 0
Lower Mesa Verde Test

4309 +4265

DST 4390-4425 Rec. 389' SMCW
FSIP 1866#
BHT
Lower Mesa Verde Test

+ 788 10,780 -1048' 2662 +3453

DST 3680-3710 Rec. 2450 cc Mud
in sampler
FSIP 1153#
BHT 86 0
Upper Mesa Verde Test

WATER j\NALYSIS

COMPARATIVE WATER ANALYSIS

DATA

Present f..landerson
Town '.ole 1 1

880

Depth

NW SE NE

SE NE'

36-50N-92W

l2-46N-92W

122

60 0
28 00
204.0
804

6.2
101
353 0 0
002

4310-4555 DST

4.
10

537.
9.

mg/1

Anions
Carbonate
Bicarbonate
Sulphate
Chloride
Nitrate
Fluoride

Altus Exp1oro

mg/l

Cations
Calcium
Magnesium
Sodium
Potassium

Water tlJell

12 00
497.0
286 0
66.
0 0 04
101

0 00
476.0
600
402
006

000
1159 00
6 00
168 0 0

Total dissolved solids

976 0 0

1296.0
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