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Abstract:

Residential expansion into the Bridger Canyon area of Bozeman, Montana has encountered localized
areas of restricted ground-water availability. In some instances water wells were drilled after houses
were built, but no water was found or wells did not produce sufficient water for the household. Within
the canyon, water quality varies. Some domestic wells encountered hydrogen sulfide and excess
fluoride. Areas where water is available and of good quality include alluvium and some springs at or
near the toes of landslides. Water is not readily available or is of poor quality within thick sequences of
shales of the Livingston Group. Variations in the Livingston Group deposits cause subsequent
variations in ground-water availability and quality.
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ABSTRACT

Residential expansion into the Bridger Canyon area of Bozeman,
Montana has encountered localized areas of restricted ground-water
availability. In some instances water wells were drilled after houses
were built, but no water was found or wells did not produce sufficient
water for the household. Within the canyonr, water quality varies.
Some domestic wells encountered hydrogen sulfide and excess fluoride.
Areas where water is available and of good quality include alluvium
and some springs at or near the toes of landslides. Water is not
readily available or is of poor quality within thick sequences of
shales of the Livingston Group. Variations in the Livingston Group
deposits cause subsequent variations in ground-water availability and
quality. .




INTRODUCTION
Statement of Problem

The Bridger Canyon area is experiencing development associated
with residential expansion near Bozeman, Montana and growth related to
the Bridger Bowl Ski area to the north (Figure 1). This devel&pment
has encountered localized areas of restricted groundwater
availability. In some instances water wells were drilled after houses
were built, but no water was found or wells did not produce sufficient
domestic water supplies. Some‘wells once developed for use have gone
dry or began to puﬁp sand and were rendered unfit for use. It is not
unusual for homeowners in the canyon to need to have two or even three
wells drilled before sufficient supplies are located for domestic use.

In addition to restricted water availability in the canyon, there
is also a problemwith localized areas of poor water quali;y. Some
domestic wells have encountered hydrogen sulfide gases and excessive
fluoride. Also, some water supplies are iron-rich and cause severe
staining of fixtures and an adverse water taste.

Knowledge of these water availability and quality problems and
their most probable locations within areas under development would be
useful to a landowner planning to develop property in the canyon and
to government agencies overseeing such development. This study
examines the possibility that geology can be used to better understand

where problem areas are located. The question was assessed through
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evaluation of known water supplies, evaluating the geologic framework
in which water is found, and production of a c;ﬁposiée water resource
map of the area based on this data. Published water studies involving
the Bridger Canyon area are scarce. Bridger Creek, which is the main
stream in the valley, was included as part of a surface water study
for the Gallatin Valley (Hackett and others, 1960) but no groundwater
studies have been conducted. A surface water study of Bridger Creek
is currently being conducted by the Montana Department of Health and
Envirommental Sciences Division of the Water Quality Bureau, but no
data are as yet published (Montana Department of Health and

Environmental Sciences).
General Setting

Geographic Setting

The setting of the study area is import;nt because it establishes
the framework in which water is found. Figure 1 shows the area in
which people live and are developing homes. The study area boundary
was defined on 1982 U.S.G.S. orthophotoquads by enclosing all
recognized homes on the photos. At this time (1984).no development is
occurring on the steepest slopes on the west side of the valley.
These slopes are greater than 15 degrees as measured on tspographic
maps and are not‘readily accessible to development.

The study area is located between two National Oceanic and
Atmospheric Administration (NOAA) climatological data collection
sites. Climate data is collected at the base of the Bridger Bowl Ski

area. This station is at an elevation of 5950 feet and records
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average annual precipitation of 34.81 inches. Average annual
—temperatures are\51.4°F maximum, 24.4°F minimum, and 37.9 overall
average (National Oceanic and Atmospheric Administration, 1982). Much
of the valley is at lower elevations and may experiencé climate more
like that measured at the Montana State University data collection
site at Bozeman. This station is at an elevation of 4856 feet and
records an average annual precipitation of 18.63 inches. Average
annual temperatures are 55.7°F maximum, 31.6°F minimuﬁ, and 43.7°F

overall average. Elevations of areas within the study area currently

under development range from 5040 feet to 6250 feet.

Stratigraphic Setting

Compositional v;riations within and between the rock units -
control ground water movement and storage. Table 1 1lists the
formations found in the study area, their age in chromological order
beginning with-the oldest unit, composition, and expected water
bearing properties estimated from this study. The formations bounding
the study area are also listed in Table 1 because development may some
day occur on these units. All of these rock units are mapped on the
geologic map (Plate 1). The rock descriptions are from Roberts (1964)
and McMannis (1955). The oldest unit in the study area is the
Cretaceous Telegraph Creek Formation (Ktc). No wells are develoﬁed in
this formation so specific data are not available. However, the -
water-bearing characteristics should vary from poor availability and
storage in the siltstones to good availability and storage in the

sandstones. Above this unit is the Eagle Sandstone (Ke) which is




Table 1. Water availability and general aquifer characteristics.

SPECIFIC

UNIT NAME AGE COMPOSITION WATER-BEARING
CAPACITY CHARACTERISTICS
Telegraph Upper siltstone, thin- unknown variable from
Creek Fm. Cretaceous bedded sandstone poor to good
Eagle Upper sandstone, some unknown generally good
Sandstone Cretaceous siltstone ,some
. coal
LIVINGSTON GROUP
Cokedale Upper siltstone, some unknown®* variable from
Formation Cretaceous sandstone, some poor to good
) claystone, some
bentonite, minor
coal, minor conglo-=
merate
Miner Upper siltstone, sandstone, unknown® good in Sulphur
Creek Cretaceous some bentonite, lower Flats Member,
Formation massive sandstone: variable in
Sulphur Flats, Sand- upper beds
stone Member :
Billman Upper alternating olive- 0.17 to generally very
Creek Cretaceous green, gray, red to 5.88 poor
Formation purple shales, very

minor sands, some
claystone, some fresh-
water mollusks




Table 1. (continued)

SPECIFIC

boulders, rock
masses

UNIT NAME AGE COMPOSITION WATER-BEARING
CAPACITY CHARACTERISTICS
Hoppers Upper greenish sandstone, unknown¥ generally good
Formation Creataceous claystone, and silt- where thickness
stone, conglomerate is adequate
beds throughout
Fort Union Paleocene conglomerate, sand- unknown variable, but
Formation stone, siltstone generally good
Terrace- Quaternary gravel unknown® very poor
Alluvium
Stream- Quaternary gravel -6.02 to very good
Alluvium 6.76
Colluvium Quaternary mixed clay, sand, unknown® . Very poor
gravel, boulders
‘Landslides Quaternary mixed clay, sand, 2.19 variable poor

to good in
springs and ponds

*Indicates that no wells were completed in these units although some were begun in these.
Other unknown specific capacities indicate no known wells -completed in these units.
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composed of interbedded sandstone and siltstome and should be a good
source of water where the sandstones are thickest.. There is no data
for this unit. The next four formations are grouped together as the
Livingston Group. This group of formations comprises the majority of
the bedrock currently being developed for groundwater. ‘

The key to understanding the geologic control of water
availability in the study area is an understanding of the variations
within the rock units. Roberts (1972,p. C€36) describes the formaéibns
of the Livingston Group as a "thick alternating series of coarse- and
fine-grained rocks that are characterized by rapid vertical and
lateral variations...(that)...probably were deposited in fluvial
channel systems or on associated extensive floodplains, near sea
level." The Billman Creek Formation (Kbc) is the most widely
developed unit for groundwater due to its location. The stratigraphic
setting is illustrated diagrammatically in Figure 2 which shgws rapid
lateral variations in the rocks formed in such an enviromment. Notice
that in the lower part of the figure the gravel and sand lenses are
scattered and if missed by a well, thick sequences of shales will be
encountered. Shale thickness can reach nearly 2,500 feet if a drill
site is chosen which encounters no sand lenses. Although water can
move well through a porous sandstone or conglomerate in the Billman
Creek Formation, it cannot move well through a tightly compacted,
fine-grained silt or clay between the lenses. Where there are_few'
pore spaces in the fine-grained rock, there cannot be much retrievable
water stored. Also, wﬁen pore spaces are not well connected water

cannot move through the rock. As a result, sandstone lemses found at
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depth may not be recharged because the sands are isolated from
percolating water. There are many areas of poor water availability
where the less porous and less permeable zones are encountered.

Below the Billman Creek Formation are the Cokedale Formation (Kc)
and the Miner Creek Formation (Km) (Table 1). The Cokedale Formation
varies from siltstone and claystone, which should be poor aquifers, to
sandstone which should be better. No wells are available in this area
to test this hypothesis. Similarly the Miner Creek Formation is muych
like the Cokedale Formation except for the Sulphur Flats Member (Kms)
which is a porous sandstone and should yield water. Both of these
lower formations of the Livingston Group lack data for more complete
descriptions.

Above the highly variable Billman Creek Formation is the Hoppers
Formation (Figure 2). This rock unit should yield much water because
it is made up of sandstones and conglomerateé which would hold and
transmit water. The intermittent claystones and siltstones not shown
in Figure 2 should be the only poor water~bearing zones within the
formation. The expected water-bearing nature of this rock based on
rock type is poorly supported by drill data. The formation should
contain much water but does not. When tested in the field, the unit
absorbs water poured onto it. The contradiction between the expected
and observed natures of the formation is paradoxical. Specific drill
data relating to this paradox is discussed later in the text.

The next formation above the Livingston Croup is the Fort Union

Formation (TKF). No wells in the study area are comPleted in this
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rock unit. However, the conglomerates and sandstones of the formation
should be good water-bearing units.

The Cretaceous units are not the only aquifers in the study area.
Some quaternary deposits are also aquifers. Quaternary deposits in
the study area are either terrace-alluvium, streamwalluvium,
colluvium, or landslides (Table 1). Theée units are shown on the
geomorphic map (Plate 2). These deposits are differentiated on the
basis of morphology, clast angularity and sorting, and degree of
stream development on their surfaces. |

Stream-alluvium and terrace-alluvium are both composed of
deposits of well-rounded gravel clasts. The stream—alluvium is found
on a flat surface at and below present stream lev:elo Terrace-alluvium
is found on gently-dipping slopes above the present stream level. As
described in Table 1, these gravel deposgits gshould he good water-
bearing units, but thickness controls the extent to which this is
true. Notice in Figure 2 that where the stream-alluvium is thin (10-
20 feet) water quantities may not be adequate for domestic supplies.
The same is true for terrace—alluvium which is thin and well-drained.
Where stream—~alluvium is thicker (20 to 60 feet) water quantities
should be sufficient for domestic supplies.

Topographically above the stream—alluvium and on slopes grading
into the stream-alluvium is, Lhe colluvium. This material occurs on
steep slopes and in fan-shaped deposits at the mouths of gullies.
Colluvium is debris from the rock units forming the slopes and is
angular material which is poorly-sorted. Stream devé}opment on

\
colluvial deposits is poor, often consisting of tiny rills but no
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discrete channels. No wells are completed in colluvium to establish
its water-bearing properties, but because it is usually only a few
feet thick it could yield only minor water quantities if any. It.is
mapped only where found in thickness greater than a few feet.

Landslides are limited to the slopes of Green Mqountain. The
landslides are lobate features which have moved downhill as a large
mass. The upper edges of the landslides are still in motion as
indicated by rotated blocks with fresh scarps, scarps vwith water
seeps, rotated fences, and interrupted drainages. Internally drained
ponds of varying dimensions formed by land movement are located at the
upper parts of rotated blocks within the landslides. Springs are
often located at the toes of the landslides where water drains from
the landslide mass along the surface of movement. These springs can
be developed as sources of domestic water supplies if they are

_observed to flow consistently year-round.

Structural Setting

The structural setting of the study area is important because it
controls the locations and orientations of the rocks in which water is
found. The Bridger Range is at the east margin of the disturbed Belt
(Woodward, 1981). This margin is a transitional zone where thrust
faults and folds merge with basins and uplifts of the Rocky Mountain
Foreland. The importance of this transitional zone to water
availability is that it mixes the effects of two éifferent types of
faults, both thrust faults and no;mal faults. The older thrust faults

in the valley are currently inactive and are unlikely to be
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reactivated. However, they may be areas in which rocks are highly
broken-up and either enhance water storage and moyement because they
are coarse and frgctured or inhibit water movement and store little
water because fault movement broke up material to a fine powder which
fills pores and fractures. The thrust faults are not seen at the
surface and no wells are known to intersect them so no conclusions can
be drawn about their water availability. Younger normal faults in the
Bridger Range may be reactivated, but in general are outside the study
area. Fold geometry is also important to water availability
because foldiné will change the thickness of rock units with respect
to drilling depths. The broad, open folds in the study area differ
little from horizontally oriented rock units in that thicknesses are
still predictable.

Figure 3 ;hows the overall structural setting of the Bridger
Range. Defofmational intensity decreases eastward. As ome proceeds
from west to east overturned folds become upright and more open and
thrust displacement decreases from several miles to less than a mile.
The study areaAis located at the transitional zone and includes both
overturned folds and the more upright and open ones. Notice in Figure
3 that in the southeast corﬁer of the map there are fewer'faults and
folds than to the north and west. Also, in this figure folds to the
east of center are less commonly'overturned. The more open.folds will
allow groundwater movement to be less obstructed by structures.

The cross-sections on Plate 1 illustrate this changing
orientation of structures. East-west cross-—section A-A' is located

near the center of the study area. This cross-section shows steeply




DED

quaternary-tertiary sediments

I+7 1,

TERTIARY-CRETACEOUS

[MI

MESOZOIC-PALEOZOIC SEDIMENTS

(3

PRECAMBRIAN BELT SUPERGROUP

INTRUSIVES

structural
1981.)

General
Woodward,

Figure 3.

setting of the Bridger

13

Foro

SEDIMENTS,VOLCANICLASTICS,

VOLCANICS
THRUST FAULT ANTICLINE  SYNCLINE
AN #

NORMAL FAULT OVERTURNED ANTICLINE

REVERSE FAULT
OVERTURNED SYNCLINE

Range. (After



14
oriented rock units in an overturned limb of an antigline becoming
upright, open folds in the Livingston Group go the east with minor
offset by a thrust fault. The thrust fauit has raised older

Cretaceous rocks above younger Cretaceous rocks. This cross—~section

shows the thick Billman Creek Formation (Kbc) of the Liyvingston Group

gently folded. Resting above the Billman Creek Formation is the
Hoppers Eormati;n (Rh), which is a poteﬁtial aquifer.

Cross—section B-B' crosses the study area from the southwest to
the northeast. This cross-section shows the gentle folds within the
Billman Creek and Hoppers Formations. Because thesg units are only
mildly deformed, drilling depths in them are nearly the same as if
they were horizontal. The absence of overturned folds prevents

repetition of rock units or structural zones which mjght restrict

Qater flow. The absence of faults avoids the possibility of fault-

zone restrictions or conduits for flow.

The geologic map (Plate 1) differs from Roberts (1964) in a.few
details. The Quaternary deposits are not included because they are
shown on the geomorphic map (Plate 2). More strikes and dips are
added resulting in clarification of fault locations where sudden
changes occur. An example of this clarification is seen on the west
side of the valley in sections 24 and 25 where rapid chapges in dip of
the beds suggest a fault may be present. Recent uppublished seismic
and gravity data further support the presence of a fault (Lageson and
Kelly, 1984). In section 20 along Jackson Creek Road a fault is

present in a road cut in the Billman Creek Formation.
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METHODS

Field Methods

Domestic and stock wells were inventoried to determine .the
hydrogeologic properties of the Bridger Canyon aquifers. Plate 3 shows
the location of all measured sites within the study area. Where wells
are abandoned only their depths are recorded. One well was drilled to
be sure water was available on the property, but has never been used,
and is included in the abandoned wéll list. Appendix A explains field
methods employed in well measurements in more detail. The most
pertinént data incluée well-logs (Appendix E}, Vat?rvlevels, and
specific capacity. Specific capacity is a calculated value obtained
by dividing water-flow rate in gallons per minute by the number of
feet water level is drawndown with pumping. The value is important

because it indicates rate of flow of water into the well from the

aquifer. For example, a high flow rate with little drawdown (high

specific capacity) indicates fast flow into the well and a good
aquifer. A good domestic well with a. specific cgpacity of 10 would
allow a homeowner to operaté several water-consuming appliances at
once. Values smaller than 5 indicate that fewer appliances should be
operated at one time. Thé specific capacity measurements indirectly
reflect transmissibilities (Walton, 1970).

In addition to.well measurements, springs and ponds were

inventoried because they are used as water supplies for both domestic
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and stock use and because springs represent groundwater Qischafge.
The ponds are storage areas for water used by people or aré used as
direct supplies for watering stock. Springs and ponds were located,
discharge was measured where possible, and specific condyctance was
measured. Specific conductance is a measure of elgctyical conductivity

which reflects the amount of dissolved soljids in the water. Appendix

B explains field methods used in spring and pond measurements in more

detail.

One other water source in the study area is streams. Streams
were measured because basé flow conditions represent groundwater flow
and not runoff. Although no known cases of domestic water supplies
coming from the main streams were found, a few water supplies come
from smaller tributaries in the valley. Where pgssible, stream
discharge and 'specific conductance were measured. Appendix C

describes field methods employed in stream measurement in more detail.

Site Numbering System

The system for numbering wells, springs, poﬁds, and stream sites
is shown in Figure 4. These sites are numbered according to
geographic position within the rectangular grid pattern used by the
U.S. Bureau of Land Management. All location numbers consist of ten
or eleven characters. An example location numger is 287E06ABCD. The
first two characters indicate the township and its position relative
to the Montana Base Line. In the example the 2S5 indicates Township 2
South. The next two characters indicate the range and its position

relative to the Montana Principal Meridian. In the example, 7E

L=
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Figure 4. SE 1/4 (D) of SE 1/4 (D) of SE 1/4 (D) of SW 1/4 (C) of SEC
20, T 25, R7 E. (After Wilke, 1983.)
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indicates Range 7 East. The next two characterg indicate the section
within the township and range indicated. The characters 06 in the
example are for Section 6. The last four characters designate.the
quarter section, the quarter—quarter section, the quarter—quarter-
quarter section, and the quarter-quarterwqpartermqparter section.
Section subdivisions are labelled A,B,C, or D in a counter-clockwise
direction starting in the northeast quarter section. ILocatioms which
are in sections not a square mile in area due to surveying
irregularities are indicated by an asterisk (%) at the end of £he
location number. The convention used for locatjon within onme of these
irregular sections is to superimpose a §;andard grid over the section
with the southeast corner fixed. The result is to change the area

along the north and west sides of the section.

Methods of Chemical Analysis

Water quality may restrict'development of water supplies. Water
sagples were collected from fourteen sites for the purpose of
determining overall groundwater quality and identifying any possible.
areas of poor quality. The sites were chosen so as to be randomly
scattered throughout the study area, and to sample a variety of
lithologic units. .Ten sites are wells, two are springs, and two are
streams (Plate 3). The method for collecting water samples is
described in Appendix D. Water samples were analyzed by the Water
Analytic Lab. at the Montana Bureau of Mipes and‘Geology'using standard
techniques (Table 2). Temperature, pH, and specific conductance

measurements were also taken in the field (Appendix D). Results of

*




Table 2. Method of laboratory analysis.
Geology.

Analyses performed by the Montana Bureau of Mines and
Information on analytical methods is from Frank Abercrombie, director of
analytical laboratory.

CONSTITUENTS METHOD .
Calcium Boron Titanium Induction-Coupled Argon Plasma,
Magnesium Cadmium Vanadium Atomic Emission
Sodium Chromium Zinc )
Potassium Copper Zirconium
Iron Lithium
Manganese Molybdenum
Silica Nickel
Aluminum Lead
Silver Strontium
Bicarbonate Potentiometric Titration
Carbonate )
Chloride Nitrate Anion Chromatography
Sulfate Fluoride (Dionex)

Lab Conductivity

Wheatstone Bridge Conductivity
Meter

Lab pﬁ

Glass pH electrode~pH meter

Calculated Dissolved Solids
Sum of Dissolved Solids
Total Alkalinity

Total Hardness

Sodium Adsorption Ratio
Piper Plot Percentages

Computed from cations and anions

6T
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the analyses are compared to the U.S. Environmental Protection Agency

Primary and Secondary drinking water standards established in 1977 and

1979 respectively.
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RESULTS AND DISCUSSION

Water Availability

Results

Using the previously described methods, water availability data

were collected and evaluated. Difficulties were encountered during

some specific capacity tests which made the data difficult to

interpret. As a result of these problems in determining specific
capacities values shpuld be considered approximate. Appendix F
contains graphs of the drawdown and recovery curves from the measured
wells. These graphs show the motion of the water ley\g],' up and down
with pumping and after pumping ceased. Sample graphs are showﬁ in
Figure 5. Notice that in the upper g?aph the water 1¢§e1 fell with
pumping until pumping ceased at the zero point and then rose again.
This is the expected pattern. In the lower graph the water level fell

with pumping, but began to recover its pre-pumping lewvel before

pumping ceased. This pattern is unexpected because the well should

drain as 1ohg as water is being discharged. The unexpected recovery
probably occurred due to the draining of adjacent fractures before
draining of the aquifer began. Thése fractures were formed at the
time of drilling and may allow water to rup through them into the well
at its base. A longer pumping time than the twenty minutes used in
this study would likely eliminate the problem, but is impractical when

measuring household water supplies because homeowners want to be free
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Drawdown In Feet Below
Static Water Level

-4 8

-14.4

-19 2

-24.0

Pump In  Time Recovery Time

In Minutes In Minutes

- 1.2

Pumping Time Recovery TIm

In Minutes

Figure 5. Drawdown and recovery curves showing water level response
to pumping.
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to use their water at will. Well drillers typically perform specific
capacity tests at the time of drilling, but their information cannot
be used because they either do not record all the necessary
information or are inconsistent in their ﬁethods. Specific capacity
valueé are reported here but must be recognized as approximate (Table
3).

Well yield is an important value to know bgcause it reveals how
much water can be produced from a well at a given rate. The average
yield of wells as measured by dri}lers and field checked in this study
9 gallons per minute (Table 3). A yield of 13 to\20 gallons per
minute is good for a domestic water supply because it allows the
homeowner to run most water—consuming appliances at one time. For
well yields below the average the use of appliaqqgs may need to be
spaced to allow water levels to rise in the wells.

All well data which pertain to water availability are found in
Table 3 for wells in use and in Table 4 for abandoned wells. Well
depths, geologic source of water, static water levels and well yields
are included for each well. Considered togethef, these factqors allow
one to determine the general water-bearing characteristics of the

measured wells.

Discussion

The Billman Creek Formation is the ﬁos; widely uféd aquifer
because it is-the most extensive rock unit in therdeveloPed part of
the valley. Most homes are built on it because it is where the

gentlest slopes are located. The formation is recognized in drillers’




Table 3. Domestic wells measured and in use.

LOCATION DATE MEASURED WELL DEPTH GEOLOGIC SPECIFIC ELEVATION SWL~(FEET YIELD

(month/day/year) (feet) SOURCE CAPACITY**  (feet above BELOW gpm
(gpm/feet sea level) SURFACE)
- drawdown)

1S6E25DABD* 8/26/83 74 Qal 0.46 5270 7 10
1S6E35DBBC* 8/20/83 88 Qal 5.10 5040 42 8
1S6C36ADBA* 6/23/83 72 Kbe — 5170 8 8
1S6E36DCBB* 1/28/84 48 Qal - 5040 7 -
186E36DCDC* 8/12/83 69 Kbc 0.36 5160 11 8
1S7TE17AAAD® 8/18/83 107 Kbe,Qal 0.43 5540 29 5
1S7E174ACD* 8/29/83 54 Kbe,Qal 2.89 5410 31 6
1S7E17AACD* 8/25/83 200 Kbe 4.55 5440 25 5
1S7E17ADBA* 8/24/83 65 Kbe 3.88 5420 32 7
1S7E17ADBB* . 8/26/83 153 Kbe 0.57 5430 31 7
1S7E17BDBD* 8/20/83 90 Kbe,Qal 0.85 5360 13 9
: 187E17BDDD* - 8/18/83 81 Kbe,Qal 0.35 5270 9 5
1S7E17CACC* 6/25/83 48 Kbe,Qal - 5330 11 8
187E17CBBD* 8/24/83 120 Kbe 4,17 5380 82 5
1S7TE17CCBA* - 8/24/83 85 Kbe 1.27 5320 40 21
‘ 1S7E17CCDA* 6/25/83 40 Kbe,Qal 6.76 5260 3 8
* 187E20BBCD* 8/18/83 39 Kbe,Qal 3.57 5220 4 5
1S7E20CABB* 8/29/83 55 Kbe,Qal 5.88 5300 21 5
: 187E21CBCB* 8/16/83 200 Kbe,Kh 0.27 5530 108 13
/ 1S7E28ADBC* 1/28/84 148 Xbe,Qal 0,42 56%0 25 12
1S7E29DCCA* 6/25783 45 Qls 2.19 5500 18 8
1S7E30BAAA*™ 6/2%/83 68 Xbe,Km — 52%0 55 8
-1S7E30BADD* 6724/83 65 Kbe -_— - 5220 8 -
1S7E30BCDA* 1078783 125 Kbe — 5260 53 -
1S7E30CADD* 8/247183 R I Qal 0.50 5180 6 10

1S7E30CDAB* 8/16/83 52 - Qal 0.386 5190 9 5.
10

1S7E30DAAA* - 8/24/83 65 Kbe,Qal | 0745 %%s 5190 8

Ye




Table 3.

(continued)

LOCATION DATE MEASURED WELL DEPTH GEOLOGIC SPECIFIC ELEVATION SWL—(FEET  YIELD
(month/day/year) (feet) SOURCE CAPACITY**  (feet above BELOW gpm
(gpm/feet sea level) SURFACE)
drawdown)
1S7E30DDCB* 8/19/83 49 Kbe,Qal -6.02 5160 34 8
1S7E31CADA* 8/12/83 290 Kbe;Kh 0.70 5275 96 10
1S7E31CDBA* 8/23/83. 142 Kbe,Kh - 5210 53 4
1S7E31CDCC* 8/11/83 250 Kbe,Kh 0.28 5150 64 7
1S7E31DBAC* 8/12/83 135 Kbe,Kh 0.85 5360 78 15
1S7E31DCBC* 6/24/83 110 Kbe,Kh —_ 5320 54 -
1S7E31DDCD* 8/12/83 179 Kbc,Kh 0.10 5600 100 7
1S7E33AABA% 8/16/83 72 Kbe 1.62 5720 27 9
1S7E33AACB* 8/16/83 180 Kbe 0.46 5780 40 7
1S7E33CAAB* 8/19/83 265 Kbe,Kh 0.15 6150 84 13
1S7E33CDAD* 8/19/83 41 Kbe 1.98 6250 23 5
1S7E34BBBD* 11/4/83 80 Kbe,Kh 0.21 5700 11 10
1S7E34BBBD* 8/19/83 82 Kbc,Kh 1.41 5720 58 8
2S6E01ABBB 6/27/83 A 122 Kbe — 5130 40 12
2S7EO6AADC 8/10/83 488 Kbe,Kh - 6170 298 -
2S7E06ABDA 8/10/83 250 Kbe,Kh 7.50 5500 ° 68 4
2S7EO6ACDB 8/15/83 196 Kbe,Kh 0.22 5580 120 20
2S7EO6BBAB 8/12/83 74 Kbc 0.17 5210 26 10
"2S7E06BCAD 8/21/83 97 Kbe,Qal 0.68 5270 42 7
2S7EO6BCBC 6/27783 299 Kbe 0.19 5320 158 5
287E06CCDC 8/15/83 80 Kbe 1.8 5320 27 12
2S7E06CDAB 8/30/83 490 Kbe 0.20 5400 139 10
2S57E12CTBD 8/09783 400 Kbe,Kh - 5100 47 10 .
Average 134 1.48 - ~48 9
Standard Deyia-—
tdion (on™2) 108 2,35 —_— 51 4

#means area of section is not equal to one square mile
**means specific tapacity calculated-from maximum drawdown )
***indicates wells which did not drawdown with pumping when negative

T4
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Table 4. Domestic wells abandoned

LOCATION DATE MEASURED WELL DEPTH

(month/day/year) , (feet)
1S7E1&CCBA¥ 8/24/83 72
1S7E20ADBB* 6/23/83 ‘ 46
1S7E30DDDB* : 8/31/83 210
1S7E30DDDB* 8/19/83 162
1S7E06BCBC 8/21/83 230
1S7E12CEEBS 8/09/83 133

*means area of section is not equal to one square mile
Swell never developed for use
well-logs by the varying greén, gray, red, and purple shales. In the
Billman Creek Formation, which reaches 2500 feet in thickness, wells
range in depth from 55 to 490 feet. Specific capacities range from
0.17 to 5.88 gallons per minute per foot drgwdown and suggest very low
transmissibilities (Walton, 1970). The mean specifi¢ capacity for all
wells measured is 1.48 gpm/foot drawdown with a standard deviation of
2.35 gpm/foot drawdown. The Billman Creek mean value is 1.42 gpm/foot
drawdown with a standard deviation of 2.42 gpm/foot drawdown. Eighty-
eight percent of all wells measured are completed in the Billman Creek‘
Forqation. |

Five wells were abandoned in this formation due to lack of
adequate water supply or the influx of "sand" into the well. The
"sand" influx most probably comes from loose sand lenses within the
formation or less likely from the breakdown of small shale chips. No
specific descriptions of the sands are available. Much of the sand
influx might be eliminated with §c¥eens and good well development.

Screens would act as filters keeping out sand-sized particles and
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9
packing around the well would keep water from running down the outside
of the casing and effectively eroding the rocks surrounding it.

The water availability of ;n aquifer or the locafion of water-
bearing zomnes within it is reflected in the water levels. The water
levels within the Billman Creek Formation are largely controlled by
sand lenses or stringers, and fractures. Because the sand bodies and
fractures are discontinuous, their extent and interconnection 1is
unpredictable. Because in localized areas the water level follows
general trends of topography the water-bearing zones appear to be
inter—eonnected. In some locations at the highest elevations it is
deeper to water than it is at lower elevations. For example, the
wells at 1S7E33AABA* and 1S7E33AACB* are bo£h completed in the Billman
Creek Formation, were measured on the same day, and are 60 feet
different in elevation (Table 3). The well at the higher elevation
ﬂ5780 feet) is 180 feet deep with static water level at 40 feet, while
the well at the lower elevation (5720 feet) is only 72 feet deep with
static water level at 27 feet. Because the shales and sands of this
formation vary rapidly both vertically and laterally, and the unit is
dominantly shale, prediction of water availability at any specific
location is nearly impossible because no true water table exists.

The Hoppers Formation rests on top of the Billman Creek Formation
and, as seen on well-logs, wells begun .in the Hoppers usually cross
the contact with the Biliman Creek before suﬁficien;vwater supplies
are reached. The contact between the two formations is clearly seen

on drillers' well-logs by the appearance of the red or purple shales

of the Billman Creek Formation. Wells begun in the Hoppers Formation
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are usually completed in the Billman Creek Formation.  Depths ¥ange
from 80 to 488 feet. The average depth of such wells is 220 feet with
a standard deviation of 122 feet. Throughout the sfudy area the
thickness of the Hoppers ranges from zero to 1500 feet based on cross-
sections. ‘

The water-bearing properties of the Hoppers Formation should be
good due to thp high porosity 6f most of the unit. If enough
thickness of Hoppers Formation could be drilled for water, sufficient
supplies might be found. To reach water, drilling depths of the
order of 300 feet may be necessary based on known well depths passing
through the Hoppers Formation to reach water. An estimated 300 feet
drilling depth to water is very deep for a unit expected to be a good
aquifer. As discussed earlier, this is a paradox. At the surfage;
the unit absorbs water readily,‘but at depth this does not appear to
be the case. Examination of the well-logs (Appendix E) shows that
water may be found at shallower depths, but at flows of 2 to 3 gpm
which is not sufficient for domestic water supplies. A greater
thickness of this unit may store more water. However, if at depth the
rock unit is highly cemented or if siltstone or mudstone layers
prevent fecharge of the unit, there may not be enough water available
for domestic use. )

The slopes of Green Mount;in contain many springs flowing
directly from the Hoppers Formation. This spring water is draining
from the base of the landslides where a shear layer prevents it from
infiltrating into the undisturbed Hoppers Formationm substrate. Also,

springs are found within the landslides at the scarps, and where the
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Hoppers is in contact with the Billman Creek Formation in the Kelly
Canyon Road area in Section 6 of Township 2 Sout#, Range 7 east.
These springs could be developed for domestic or stock wéter supplies
"where they flow adequately all year. Where the springs are flowing
due to recharge by surface water the Potential exists for
contamination.

The third source of water in the study area is stream-alluvium.
Alluvium depths are determined from drillers' well-logs by the
presence of gravel. At the northermn end of the study area the
alluvium ranges from 10 to 40 feet in depth and yields adequate water
for homes spaced at intervals of 0.1 to 0.25 miles. At the southern
end of the study area the alluvium thickens to about 60 feet and is
also an adequate water supply for domestic use because thé‘alluviuﬁ is
thicker homes could be built closer together here to a demsity
matching that of the northern end of the valley, if zoning permitted
it. Stream~alluvium contains the most easily accessible water supplies
with specific capacities from -6.02 to 6.76 with an average 1.54
gpm/foot drawdown. The negative value of specific capacity indicates
that no water level drawdown occurred with pumping of the well. this
is a very good well. If specific capagities are low positive values
(10 gpm/foot), or less transmissibilities and permeabilities are also
low. High positive values (10 to 1000 gpm/foot) suggest higher
transmissibilities and permeabilities. Most measured wells in the
study area have low specific capacities.

The person or government agency considering ground-water

development in the study area for domestic or stock use should
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consider all water availability factors. Plate & is a composite map
taking into account the étratigraphy, the geomo:pholggy, and the known
water availability factors.such as well depths, static water levels,
elevation, topography, springs and ponds, and water-quality. The water
quality portion of this map is discussed below. The map was made by
overlaying maps of individual factors to create the composite picture.
Boundaries are not absolute, but rgther reflect the intersections of
at least two factors. The water availability factors on the map are
divided into five categories designated A, B, C, D, or E. While each
letter represents an estimated maximum drilling depth it should be
recognized that the depth estimate is based dn known drilling inxthe
area and that some deeper or shalloyer water ﬁay be en$ounperéd.Areas
which are designated as having water which is category A should yield
adequate domestic water supplies from a single drilled well at depths
less than 106 feet. Category B should require d}illing depths less
than 199 feet. A well drilled in category C may need to be as deep as
399 feet. The deepest known wells are in category D where wells over
400 feet have been required. Category E is reserved for areas in
which known abandoned wells are located. These areas do not
necessarily represent locations of deepest wells. There may also be

other areas where abandoned wells may occur.

Summary of Water Availability

Water availability in the study area is dependent upon the
lithologies of the rock units. Variations within the units cause

variations in water—-yielding characteristics of the rocks. Water is
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found in the Billman Creek Formation with variable success. The
Hoppers Formation is expected to be a potentially good water-yielding
unit, but drilling data contradict the expectation for unknown
reasons. Wells drilled in the Hoppers Formation yield very little
water. This may be due to cementation of the rock or silt;tone zones
preventing recharge and transmission of water. The Quaternary stream-—
alluvium deposits are the best sources of water. In general, héwever,

the thin alluvium in the northern end of the study area, especially

/

north of Jackson Creek Road, is not sufficiently thick to be a good
aquifer. All other units within the study area are not developed so
information on their water-yielding characteristics is not well
defineq. A lack of corre1a£ion between elevation and depth (r=0.6039)
to water supports the hypothesis that ﬁo true water table exists
throughout the valley. Rather, water availability is controlled by
occurfence of water—bearing lithologies.

The general water availability scheme is summarizeq by the
" diagrammatic cross-section in Figure 6. Well site A would be a poor
availability site because the gravel veneer on the terrace is so thin
(10 feet or less) that it drains readily and remains dry. Well site B
would be a poor availability site because the stream alluvium is very
thin (less than 20 feet) and may not contain enough water for domestic
use. The alluvium is thicker at well site C ar;d may contain enough
water to be a good availability.site without extending into the
Billman Creek Formation. At well site D the alluvium thickness is the
same as C, but would likely drain its water to site C. At well site E

the surface deposit is colluvium which is too thin to supply adequate
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CREEK

Schematic diagram of thick floodplain deposits of the
Livingston Group in their setting at Bridget Canyon.

Possible well sites are indicated at locations A to G and
are discussed in the text in the water availability
section. The thickest unit with gravel or sand lenses

represents the Billman Creek Formation. The sandy unit at
G represents the Hoppers Formation, but actually contains
fine-grained zones not shown . Above the Hoppers Formation
at F is a landslide. Well site E encounters thin colluvium
at the surface. Well sites Ato Dencounter alluvium at
the surface. Well site G is in thick Hoppers Formation and
should encounter good water supplies.
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water. The landslide at site F would prohiPit building at this
location for safety reasons. Development at site G is potentially
good for water availability if fine-grained zones are not encountered.
At any of the locations where wells pass into the Bil lman Creek
shales, water availability may be poor unless a good channel is

encountered close to the surface.

Water Quality

Introduction

When developing water supplies for domestic or stock use, water
availability is only part of the consideration. Water quality is as
important because large volumes of water which contain problematic
chemicals can constrain water use. Water quality is discussed here in
the following categories: calculated values, pollutants without
sténdards, and pollutants with standards. Table 5 lists the location
of sampled sites, the date samples were collected, the type of water
source, well depth where appyicablﬁ, and the major aquifer compléte,
original analyses are found in Appendix G.

The chemistry of water strongly influences how it can be used.
The U.S. Envirommental Protection Agency (EPA) has set standards for
drinking water (U.S. Epvironmeﬁtal Protection Agency; 1977, 1979).
Because most water is uséd for human consumption, these standards
provide a method of evaluating water chemistry in the study area.
Different standards exist for irrigation and stock water. A summary

of these standards can be found in Freeze and Cherry (1979).
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There is considerable confusion in the literature regarding the
use of the words contaminant and pol lutant. TﬁelLé. Environmental
Protection Agency defines a contaminant as "any physical, chemical,
biological, or radiological substance or matter in water" (1977).
Because this definition suggests that all but deionized water is
contaminated, other definitions are more practical. Fetter (1980)
defines a contaminant as any solute that enters the hydrologic cycle
through human action. Pollution is a contaminant that renders the
water objectionable or unfit for use. In the study area, humans are
not known to be introducing chemicals into the system. Most ionic
constituents are present naturally. For this reason the words
pollution or contaminant will not be used and the water quality will

be referred to the standards developed by the U.S, Environmental

Table 5. Water Chemistry. Location of sampled sites.

LOCATION DATE WELL MAJOR
MEASURED DEPTH AQUIFER
(month/day/year) (feet) |
1S6E36ADBA* 6/23/83 72 Kbc
1S6E36CDDA* 6/38/82 stream —
1S7E17CACC* 6/25/83 . 48 Qal/Kbc
1S7E17CCDA%* 6/25/83 40 Qal/Kbc
1S7E29CBDD* 6/25/83 spring Kh
1S7E29CDDA* 6/25/83 45 Qal
1S7E30BAAA* 6/24/83 68 : Kbc
1S7E30BADD* 6/24/ 83 65 Kbc
1S7E30DABA* 6/28/83 - stream ——
1S7E31DCBC* 6/24/83 110 Kbe
. 1S7E31CDBA¥ 6/23/84 142 . Kbe
2S6E01ABBB © 6/27/83 . 112 Kbc
2S7E06ABBB 6/24/83 spring Kh
2S7E06BCBC 6/27/83 : 299 Kbe

. *means area of section is not equal to one square mile
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Protection Agency for contaminants. Throughout the rest of this paper

the word standard will be used.

Calculated Water Quality Parameters

Total Dissolved Solids. The value for total dissolved solids is
usually determined as the ﬁeight'of the s0lid residue for a filtered
sample after evaporation of the water. Not included in this
expression are amounts of dissolved gasses, suspgnded sediments, and
colloids. Highly mineralized water may deteriorate plumbing and
appliances, and cause adverse taste effects. The U.S. Environmental
Protection Agency standard for total dissolved solids is 500
milligrams per liter (mg/1l). Laboratory tested Qa;ers in the study
area range from 144 to 690 mg/l (Table 6). Another method of
estimating total dissolved solids is to calculate it from the specific
conductance as discussed below.

Tﬁe specifi¢ conductance of Ehe water is a general indication of
the total dissolved solids in the water (Freeze and Cherry, 1979).
Normally the relationship between total dissolved solids and specific
conductance can be written as an equation, but thé equation varies

from region to region. The actual relationship for sampled waters is

.in Bridger Canyon dissolved solids equals 0.94 (lab specific

conductance) minus 11, (x=.997). The values resulting from the
equation range from 153 to 891 mg/1l for wells, i58 to 468 mg/1 for
streams, 181 to 610 mg/1 for springs, and 242 to 571 mg/1 for ponds.
Two wells, one spring, and one pond have values exceeding the

standard. Dissolved solids vary linearly with bicarbonate content
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Table 6. Chemical constituents in sampled wvaters represented. as
calculated values.

SAMPLE LOCATION DISSOLVED ALKALINITY HARDNESS
NUMBER SOLIDS~ mg/1 TOTAL AS
SUM OF CaC03
CONSTITUENTS
mg/1
1 1S6E36ADBA* - 288.70 151.08 148.82
2 1S6E36CDDA* 282.46 164.67 163.35
3 1S7E17CAAC* 403.93 230.14 ° 223.38
4 1S7E17CCDA* 455,18 263.27 250.68
5 1S7E29CBDD* 610.43 337.91 292,27
6 1S7E29DCCA* 690.27 383.20 309.01
7 1S7E30BAAA* 414.32 192.90 215.17
8 1S7E30BADD* 478.08 229.73 245.24
9 1S7E30DABA* 305.90 175.11 167.74
10 1S7E31DCBC* 272.88 ‘ 140.25 129.41
11 " 1S7E31CDBA% 308.45 148.12 60.14
12 2S6E01ABBB 333.16 173.71 . 38.43
13 2S7E06ABBB 426.77 235,72 211.49
14 2S7E06BCBC 144,82 71.06 8.74

*means area of section is not equal to one square mile

(total dissolved solids = 1.38 (bicarbonate) + 4l) with a correlation
coefficient of 0.97 for laboratory tested samples. This relationship
is expected with the weatﬁering of volcaniclastic rocks such as those
in the Livingston group because as the rocks weather the bicarbonate
ion and cations are released into solution in the water resulting in
increased total dissolved solids (Bermer, 1971).

Total Alkalinity. The U.S. Environmental Protection Agency
defines alkalinity as the "sum total of components in water that tend
to elevate the pH of the wat%r above a value of about 4.5".
Substances in natural waters thaé increase alkalinity are carbonates,

bicarbonates, phosphates, hydﬁoxides, and some cations such as

calcium, sodium, and barium. TheilLS. Environmental Protection Agency
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drinking water standard is 20 mg/l expressed as CaCOB, The measure is
an indication of the buffering capacity of the water. In freshwater
systems aquatic life requires 20 mg/1 or more alkalinity. The U.S.
Environmental Protection Agency (1979) reports that values lower than
400 mg/1l expressed as CaC0y are not considered a problem to human
health. Alkalinity of sampled waters range from 71 to 383 mg/1l (Table
6). These values do not present any health problems.

Total Hardness. Water hardness is a measure of the

concentrations of polyvalent metallic ions dissolved in the water. It
is reported as equivalent concentration of calcium carbonate (CaCO3L
Waters are typically classed as soft (0 to 75 mg/1 cacos), to very
hard (300 or more mg/l CaCO3). These terms refer to soap requirements
for lather formation and to the potential for hot water systems to
develop scale formation in hot water heaters and boilers. Sampled
waters range in hardness from 8.74 to 309 mg/1 CaCO3 (Table 6). The
values in the study area represent all hardness types from soft to
very hard. A water softener is recommended for domestic water
supplies with hard water that leaves scale on appliances. Only when

scale is visible on appliances is this necessary. Water softeners may

also benefit water which is causing problems with soap during washing.

Piper Trilinear Plot.

The Piper (1944) trilinear plot is a graphical method of
depicting water quality. Figure 7 is a plot of the water sampled in

the study area. Readers unfamiliar with reading such diagrams are

referred to Fetter (1980, page 336). The inset in the upper left
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PIPER TRIUNEAR PLOT
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corner shows the classification of water types by plotted location on
the diagram. Three points (11, 12, and 14) are sodiﬁm—potassium water
types. The remaining eleven points are calcium carbonate waters.

The overall volcanic mineral content of Livingsfon Group rocks
provides numerous sources for mineral dissolution to supply cations
and anions through oxidation and reduction reactions. As groundwater
reacts with minerals in the rocks such as pyrite and the zeolite
minerals some S0, is produced (Roberts, 1972, p. 46-48), calcium and
sodium are released as cations. As the system is leached through
groundwater movement, calcium dominates over sodium. Where the sodium
is higher, zones of less leaching ére indicated. Points higher in

sodium on the Piper trilinear plot are also high ip Hys, a product of

.sulfate reduction.

Measured Water Quality Parameters

Introduction. Water quality is also dependent upon ionic
composition, factors influencing the activity of iomns in water such as
temperature, and factors affecting the esthetic qualities of water.
Esthetic qualities include taste and temperature. Considered together
these parameters characterize the chemical quality bf the water in the
study area. Most measured water quality parameters/in the study area
do not exceed the U.S. Environmental Protection Agency (EPA)
standards. Parameters below the (EPA) standards are considered safe
and are listed in Tables 7 and 8. Other parameters exceed EPA
standards and are discussed. The U.S. Environmental Protection Agency

has not established standards for every possible constituent or




Table 7. Chemical constituents of sampled waters not exceeding standards (E.P.A. Standard
is in parenthesis).

SAMPLE LOCATION SOURCE CALCIUM MAGNESIUM SODIUM SAR POTASSIUM BICARBONATE
NUMBER ng/1 mg/1 mg/l mg/1 mg/1
1 1S6E36ADBA* well 44,6 9.1 11.9 0.42 = .5 T 184.2
2 1S6E36CDDA* stream 49.1 9.9 7.7 0.26 .8 190.0
3 1S7E17CAACK well 67.7 13.2 11.5 0.33 .5 280.6
4 1S7EL7CCDA* well 75.5 15.1 10.0 0.27 .3 321.0
5 1S7E29CBDD* spring 88.2 17.5 : 42.5 1.08 .3 412.0
6 1S7E29DCCA* well 95.4 17.2 55.1 1.36 .1 466.0
7 1S7E30BAAA* well 68.7 10.6 22.6 0.67 .1 235.2
8 1S7E30BADD* well 78.6 11.9 27.2 0.77 .5 280.1
9 1S7E30DABA* stream 50.2 10.3 8.9 0.30 .5 213.5
10 1S7E31DCBC* well 36.0 9.6 20.0 0.77 .1 171.0
11 1S7E31CDBA* well 19.8 2.6 57.4 3.22 .1 180.6
12 2S6E01ABEBB well 14.4 .6 70.4 4,94 1 211.8
13 2S7EO6ABEB spring 63.6 12.8 22.6 0.68 .5 287.4
14 2S7E06BCBC well 3.5 .1 36.3 - .1 72.0

*means area of section is not egual to one square mile

SAMPLE LOCATION CARBONATE MANGANESE SULFATE CHLORIDE SILICA
NUMBER mg/l mg/1 mg/1 mg/1 mg/l "~
(50) (250)
1 1S6E36ADBA* .0 .001 17.8 .7 18.0
2 1S6E36CDDA* 5.3 .015 9.8 .6 8.8
3 1S7E17CAAC* .0 .20 14,1 1.6 10.1
4 1S7EL7CCDA* .0 079 13.4 2.6 10.7
5 1S7E29CBDD* .0 .001 28.2 4,9 16.0
6 1S7E29DCCA* .0 .009 26.0 16.6 12.3
7 1S7E30BAAA* .0 .001 56.1 2.2 17.7
8 1S7E30BADD* .0 .001 57.9 %.0 15.7
9 1S7E30DABA* .0 .013 12.0 .9 9.2
10 1S7E31DCBC* .0 .009 11.3 .6 22.5
11 1S7E31CDBA* .0 23 22,6 8.3 12.1
12 2S6E01ABBB .0 .005 17.8 3.8 12.3
13 2S7E06ABBB .0 .001 16.3 1.9 21.1
- 14 2S7E06BCBC 7.2 .004 7.0 1.7 13.0

*means area of section is not equal to one square mile

oY




Table 8. Chemical constituents of sampled waters not exceeding standards (E.P.A.) Standard).

SAMPLE  LOCATION ALUMINDM SILVER MOLYBDENUM NICKREL TITANIUM VANDIUM ZIRCONIUM

NUMBER ug/1 ug/1 ug/1 ug/l ug/1 ug/1 ug/1
(50)

1 1S6E36ADBA* 30 2 20 10 1 1 4
2 1S6E36CDDA* 160 2 20 10 5 1 4
3 1S7E17cAAC* 50 5 20 10 10 T 11 12
4 1S7EL7CCDA* 30 2 20 10 6 1 4
5 1S7E29CBDD* 30 2 20 10 9 1 4
6 1S7E29DCCA* 30 2 20 10 10 10 4
7 1S7E30BAAAY 2 2 20 10 3 1 4
8 1S7E30BADD* 30 2 20 10 5 1 4
9 1S7E30DABA* 380 23 20 20 18 24 28
10 1S7E31DCBC* 50 2 20 10 1 8 4
11 1S7E31CDhBA* 30 2 . 20 10 1 1 4
12 2S6EO1ABBB 70 2 20 10 1 1 4
13 2S7E06ABBB 30 2 20 10 4 6 4
14 2S7E06BCBC 30 2 20 10 1 3 4

*means area of section is not equal to one square mile

*means area of section is mot equal to one square mile [y S,

SAMPLE LOCATION " CADMIUM CHROMIUM COPPER LEAD LITHIUM STRONTIUM ZINC
NUMBER ug/1 ug/1 ug/1 ug/1 ug/l ug/1 ug/1
(10) (50) (100) (50) (500)
1 1S6E36ADBA* 2 2 27 40 2 180 3
2 1S6E36CDDA* 2 2 2 40 2 94 15
3 1S7E17CAAC* 6 3 20 40 9 190 280 -
4 1S7E17CCDA* 2 2 14 40 2 160 470
5 1S7E29CBDD* 2 2 2 40 9 260 3
6 1S7E29DCCA* 2 2 31 40 11 290 140
7 1S7E30BAAA* 2 2 8 40 3 100 3
8 1S7E30BADD* 2 2 4 40 2 230 3
9 1S7E30DABA* 9 il 30 %40 17 110 8
10 1S7E31DCBC* 2 2 6 40 4 64 27
11 1S7E31CDBA* 2 2 6 %0 11 40 470
12 2S6E01ABBB 2 2 8 40 3 73 98
13 2S7E06ABBB 3 2 18 40 9 200 10
14 2S7E06BCBC 2 2 12 40 4 11 30

184
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chemical property of water. In this text, parameters which contribute

to water quality problems.are divided into two categories: parameters

" without standards and parameters with standards. Table 9 lists

parameters with U.S. Environmental Protection agency standards.

Parameters Without Standards

Boron. Béron is essential for plant growth and the U.S.
Environmental Protection Agency criterion for long~term irrigation on
sensitive crops is 750 micrograms per liter (ug/1). Sampleﬁ waters
range from less than 2 ug/l to 470 ug/l (Table 10). The levels can be

Table 9. Secondary standards for drinking water. (from U.S.
Environmental Protection Agency, 1979)

ION STANDARD

(units as indicated)

Chloride 250 mg/1
Copper 1 mg/l

Iron 0.3 mg/1
Manganese 0.05 mg/1 .

pH 6.5 to 8.5
Sulfate » 250 mg/1
Dissolved Solids 500 mg/1

Zinc 5 mg/l

mg/1l, milligrams per liter

considered safe. These values vary with fluoride so that locations
with high fluoride also have high boron as.expected because boron is
inert to all chemical reagents except very strong oxidizing agents
such as fluoride (Moeller and others, 1980, p. 826).

Hydrogen Sulfide. Hydrogen sulfide is a soluble, highly

poisonous gas which smells characteristically like rotten eggs (U.S.

Environmental Protection Agency, 1976). In the study area, a few




Table 10. Chemical constituents contributing to water quality but not having drinking water
standards.

SAMPLE ~ LOCATION BORON HYDROGEN “PH WATER TABORATORY
NUMBER ug/1 SULFIDE - (units) TEMPERATURE SPECIFIC
Laboratory Field FIELD CONDUCTANCE
-('c) (micromhos)/centimeter
Laboratory Field
1 1S6E36ADBA* 50 p— 7.11 6.5 9.0 326 353
2 1S6E36CDDA* 20 — 8.34 7.75 10.5 311 414
3 1S7E17CAACH 80 -— 7.79 6.55 9.0 447 523
4 1S7E17CCDA* 60 —_— 7.78 7.25 9.5 473 569
5 157E29CBDD* 50 — 7.62 7.9 7.5 659 844
6 1S7E29DCCA* 100 —_— 7.61 7.35 8.5 750 900
7 1STE30BAAA* 2 — 7.57 6.0 9.8 437 406 - ~
8 1S7E30BADD* 60 — 7.56 6.45 9.0 542 503 w
- 9 157E30DABA* 60 — 8.29 7.82 12.0 332 431
10 1S7E31DGBC* 60 —_— 7.83 6.85 9.5 313 294
11 1STE31CDBA* 240 Yes 8.09 7.7 10.2 344 354
12 2S6FOLABBB 50 Yes 8.15 7.25 9.2 365 418
13 2S7E06ABBB 50 — 7.34 6.4 9.7 459 398
14 257E06BCBC 470 Yes 9.10 8.25 11.0 167 223

*means section is not equal to one square mile
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homeowners- report water supplies which have this characteristic smell
and a grayish colo;,until the dissolved gas bubbles awdy. Hydrogen
sulfide is reported only in water from the Cretacequs Billman Creek
Formation. Because the Billman Creek Formation formed as a fresh-
water deposit and is locally high in hydrogen sulfide (st)’ dissolved
sulfate is the most probéble source of the gaé (Berner,  1971).
Biological activity in the water which contains sulfate will produce
hydrogen sulfide when there is no oxygen present (reducing
conditions).

Water supplies which contain the dissolved H,8 gas are unpleasant
to taste and smell. As reported by homeowners if the water is allowed
to stand in open air for a short time, however, the gas bubbles away,
oxidizes, and the water is free of the taste and smell.

PH. Hydrogen ion concentration is usually expressed as pH and
controls pipe corrosion and may be important as a health
consideration. PH is expressed as the reciprocal value of the base
ten logarithm of the hydrogen ion concentration in moles per liter.
An equal number of H* and OH™ ions is indicated by a pH value of 7.0
and is found in pure water. Waters less than pH 7 are acid. Waters
more than pH 7 are basic. The Environmental Protection Agency (1979)
suggests that pH values ranging from 6.5 to 8.5 are safe waters to
drink. Values outside this range may still be safe to drink, but
personal preference of taste may cause some people to reject the-
water.

Lab pH and pH measured in the field are dissimilar (Table 10).

Values for laboratory pH range from 7.11 to 9.10 with only one value




45

outside the safe water ramge. Field pH values range from 6.0 to 8.25
with three sites falling below the safe water iower limit (Table 9).
Differences between laboratory and field values vary rtoughly by the
following relationship: field pH‘=‘l.03 (lab pH)-1, (r=.75). Some
possibilities for the differences include temperature differences from
the field and the laboratory, calibration of the pH meter in the
field, and variation in the ionization of the sample dependent upon
temperature and alkalinity (Rand and others, eds., 1976). There -can
also be changes in water chemistry as water is stqred which would
cause differences between field and labqratory measurements. One
chemical change which is common is the degassiﬁg of COpe In
groundwater under pressure, C0, is dissolved in the water. When the
wafer is no longer under pressure, the Cbz will escape. The result of
this escape is an increased pH.

Temperature. Temperature is another parameter which may influence
the perception of water quality.. The measured temperatures range from
7 to 19°C. There is no significant difference statistically between
temperatures inwells springs, streams or ponds (Tables 11, 12, 13,
and 14). This result is somewhat surprising because surface water
should be heated by solar radiatio% and mighf be expected to be
warmer. The lack of différence may be explained in a variety of ways.
The time of year might be important. Because the water temperature
was measured in June{ perhaps the surface water had not yet been
heated. Altermatively, the surface Qater may be strongly related to

groundwater, and so be similar in temperature. The average water
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Table 11. Water Quality data for domestic wells.

DATE MEASURED TEMP

LOCATION : SPECIFIC CALCULATED
(month/day/year) °C CONDUCTANCE TOTAL
(micrombos/ DISSOLVED
centimeter) SOLIDS
1S6E25DABD* 8/26/83 9 342 310.48
1S6E35DBBC* 8/20/83 8 325 294,50
1S6E36ADBA* 6/23/83 9 353 288.70%*
1S6E36DCBB* 1/28/84 10 480 440.20
1S6E36DCDC* 8/12/83 18 430 393.20
1S7E17AAAD* 8/18/83 8 213 189.22
187E17AACD* 8/29/83 9 320 289.80
1S7E17AACD* 8/25/83 12 318 287.92
1S7E17ADBA* 8/24/83 9 320 289.80
1S7E17ADBB* 8/26/83 9 342 310.48
1S7E17BDBD* 8/20/83 10 345 313.30
1S7E17BDDD* 8/18/83 9 232 207.08
1S7E17CAAC* 6/25/83 9 523 403,93%%
1S7E17CBBD* 8/24/83 12 320 289.80
1S7E17CCBA* 8/24/83 8 342 310.48
1S7E17CCDA* 6/25/83 10 - 569 455,1 8%*
1S7E20BBCD* 8/18/83 8 392 357.48
1S7E20CABB* 8/29/83 12 520 477.80
1S7E21CBCB* 8/16/83 12 458 419,52
1S7E28ADBC* '1/28/84 7 220 195.80
1S7E29DCCA* 6/25/83 9 900 835.00
1S7E30BAAA* 6/24/83 10 406 414,32
1S7E30BADD¥* 6/24/83 9 503 478.08
1S7E30BCDA* 10/8/83 10 960 891.40
1S7E30CADD* 8/24/83 19 390 355.60
1S7E30CDAB* 8/16/83 9 420 383.80
1S7E30DAAA* 8/24/83 9 510 468.40

*indicates section not one square mile in area
**indicates laboratory tested sample
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Table 11. (continued)

LOCATION DATE MEASURED TEMP SPECIFIC CALGULATED
. (month/day/year) . °C CONDUCTANCE TOTAL
: (micrombos/ DISSOLVED
centimeter) ‘SOLIDS
1S7E30DDCB* 8/19/83 11 482 442,08
1S7E31CACA* 8/12/83 10 175 153,50
1S7E31CDBA* 8/23/83 10 354 308.45%%
1S7E31¢CDCC* 8/11/83 12 352 319.88
1S7E31DBAC* 8/12/83 10 . 290 . 261.60
1S7E31DCBC* 6/24/83 10 294 272.88%%*
1S7E31DDCD* 8/12/83 19 260 233.40
1S7E33AABA* 8/16/83 9 430 393.20
1S7E33AACB* 8/16/83 10. 285 256.90
1S7E33CAAB* 8/19/83 7 272 ) 244,68
1S7E33CDAD* 8/19/83 7 443 407.30
1S7E34BBBD* 11/4/83 7 310 280.40
1S7E34BBBD* 8/19/83 9 490 449,60
2S6EO01ABBB - 6/27/83 10 . 418 333.16%*
2S7E06AADC 8/10/83 14 - . 205 181.70
2S7E06ABDA 8/10/83 12 340 308.60
2S7E06ACDB 8/15/83 11 270 242,80
2S7E06BBAB 8/12/83 13 470 430.80
2S7E06BCAD 8/21/83 11 _ 190 167.60
2S7E06BCBC 6/27/83 11 223 144, 82%%
2S7E06CCDC 8/15/83 - —
2S7E06CDAB 8/30/83 — -
2S7E12CCBD 8/09/83 . —_ —
Average 10 383
~ Standard

Deviation 3 153




Table 12.

Stream sites measured.

TEMP

CALCULATED

NAME LOCATION DATE ELEVATION FLOW SPECIFIC

(creek) MEASURED (feet) (°Celsius) gpm CONDUCTANCE TOTAL
(month (micromhos/ DISSOLVED
day/year) centimeter) SOLIDS

~ mg/1

Beasley 18S6E25DADA* ' 9/16/83 5280 13 30 320 289.80

Bridger 1S6E36CDDA* 6/08/83 5020 11 25035 414 282,46%

Unnamed 1S7E16CCAB*  10/19/83 5530 4 _— 510 468. 40

Stone 1STEI7AAAD*  10/19/83 5530 6 28 240 214,60

Bridger 187E20BcCcC* 9/12/83 5230 7 —-— 285 256.90 ~

Spring IS7E27CDAA* 9/12/83 5720 7 14 235 209.90 @

Bridger 187E30DABA* 6/28/83 5130 12 15062 431 305.90

Unnamed 1S7E32CADD* 10/08/83 5840 7 2 325 294,50

Unnamed 187E32DACD* 10/08/83 6230 6 1 305 275.70

Unnamed 2S6E11ABDA 10/08/83 5160 13 1 180 158.20

Unnamed  2S6E12BBCA 10/08/83 5180 8 1 212 188,28

Unnamed 2S7EQ06ACAC 10/12/83 5550 6 280 252,20 -

*indicates sections not equal to one square mile in area
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Table 13. Measured spring sites.
/

LOCATION DATE TEMPERATURE SPECIFIC CALCULATED FLOW ELEVATION

MEASURED (°Celcius) CONDUCTANCE TOTAL (gallons (feet)

(monthy/ (micromhos/ DISSOLVED per

day/year) centimeter) SOLIDS minute)

mg/1

187E29CBDD* 6/25/83 8 844 610,43%% - 5230
187E29DBCD* 9/06/83 9 480 440,20 3.5 5440
1S7E29DDBA* 9/11/83 9 372 338.68 2.3 5500
1S7E32DDDD* 10/12/83 5 370 336.80 —_ 6480
1S7E33CDAD* 9/06/83 9 410 374.40 0.5 6230
2S7EOSAABA 10/12/83 5 385 350,90 —r—— 6400
257E06ABBB 6/24/83 10 398 426,77%% 8.0 5280
257E06ADBD 10/12/83 7 205 181.70 —— 5840

*indicates sections not equal to one square mile in area’ '
**indicates laboratory tested sample

1

Table 14. Measured pond sites. Dashed values of flow represent flow
too low to measure.

LOCATION DATE TEMPERATURE FLOW SPECIFIC CALCULATED lELEVA'J,'ION

MEASURED (°Celcius) gpm CONDUCTANCE TOTAL (feet)

. (month/ (micromhos/ DISSOLVED
day/year) centimeter) SOLIDS
© mgll

1S6E25DADA* , 9/16/83 15 —_— 378 344,32 ' 5260
1S7E20CBDA* 9/06/83 10 —— 270 242,80 5240
1S7E20DDDC* 9/06/83 9 —_— 285 256.30 5400
1S7E29CAAB* 9/11/83 18 - 395 360.30 '5290
1S7E29CBAB* 9/12/83 15 - 487 446.78 5215
1S7E29CBBA* 9/12/83 16 — 460 421 .40 5200
1S7E29CBBA* 9/12/83 13 —_— 500 459,00 5230
1S7E29CDCB* 9/06/83 13 0.4 442 404 .48 5360
1S7E29DCCB* 9/06/83 15 —— . 343 311.42 5460
1S7E30AADD* 9/12/83 17 —_—— 620 571.80 5190
187E32ADCA* 10/08/83 15 » _— 310 280.40 6000
187E32CDAD* 10/08/83 6 — 360 327.40 5900
1S7E32CDDB* 10/08/83 4 _— 390 355.60 5920
1S7E32DDCD* 10/08/83 5 - 370 336.80 6300
1S7E33CBCA* 9/06/83 8 — 310 280.40 6220
2S6E06BACD 10/08/83 7 -— 400 365.00 5280

*indicates sections not equal to one square mile in area
**indicates laboratory tested sample
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temperature is 10 degrees celcius. 'This'value‘compares favorably with
the expected temperature. The air temperature at Bridger Bowl
(elevation 5950 feet) is 3.3°C (37.9°F). The temperature at Bozeman
is 6.5°C (43.7°F) at an elevation of 4856 feet. If one assumes a mean
air temperature for Bridger Canyon of 4.9°C (40.8°F), the groundwater
temperature is about 5°C above the air temperature. This difference
is expected. According to Walton (1970) groundwater temperatures at
depths of 30 to 60 feet normally exceed the mean annual aif
temperature by 2 or 3 degrees Fahrenheit. The geothermal gradient
increases temperatures by about 1°C for each 100 feet of additional
depth.

The average temperatures not withstanding, there are several warm
groundwater wells. The standard deviation for all water temperatures
3.3°C. The water temperatures above 13°C are clearly more £han one
standard deviation above the mean and are classified as warm. The
wells were pumped at 5 gallons per minute before temperatures were
me;sured in the field. Thus the high temperatures gre probably not
related to equilibrium with the atmosphere. The warmest waters appear
to be near the proposed thrust fault running along the edge of the
ﬁridg;r Range (Plate 1). Further testing of this relationship might
defineia zone of low temperature geothermal potential. If after long
pumpage, the wells remain warm, some consideration might be given to
space heating through a heat exchange system. More work is needed

before such a project is imﬁlemented, however.
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Specific Conductance. Specific electrical conductance is the

'

ability (measured in micromhos per centimeter) of waLer to conduct an
electrical current. Specific conductance is the ability of a cube one
centimeter on a side to conduct electrical current. This ability is
dependent upon its temperature and the types and concentrations of
ions present in the water. Measurements are adjusted to 25°C so that
variations are due to the dissolved constituents only. Walton (1970)
reports that at 25°C{ pure water has a specific conductance of 0.5 to
5.0 micromhos)centimeter while £orma1 groundwater has a specific
conductance of 30 to 2,000 micromhos/centimeter. Laboratory specific
conductances on sampled waters range from 167 to. 750
micromhos/centimeter (Table 9). Field values range from 180 to 960
micromhos/centimeter (Tables 11 to 14). These,values are within the
range of normal groundwater. The Environmental Protection Agency does
not list standards for specific conductance..

As discussed above the main advantage of knowing the specific
conductance of the water is that it is a general indication of the
total dissolved solids. Because the relationship between specific
conductance and total dissolved solids in Bridger Canyon is so well-
defined, any values of specific conductance greater than 550
micromhos/centimeter will be above the standard for total dissolved

solids.

Parameters With Exceeded Standards

Nitrate. The Envirommental Protection Agency water standard for

nitrate is 10 milligrams per liter (mg/1l) as nitrogen (Table 15).




52

This level.is established due to a number of fatal poisonings of

Table 15. Primary standards for drinking water. (from U.S.
Environmental Protection Agency, 1977)

CONTAMINANT STANDARD
(milligrams per liter)
Cadmium ’ . 0.010
Chromium 0.05
lLead 0.05
Nitrate (as N) 10.00
Silver ' 0.05

infants at nitrate levels greater than 10 ng/l. Within the infant
body, mnitrate ion (NO3) is converted to nitrite (NO,) which converts
the blood pigment hemoglobin to methemoglobin. This conversion
Prevent; the hemoglobin pigment from transporting oxygen and
effectively suffocates the infant. Waters with pitrite nitrogen
concentrations over 1 mg/l should not be used for infant feeding
(Environmental Protection Agency, 1977). Waters sampled for this
study have nitrate ranging from 0.02 mg/1 to 1.55 mg/1 (Table 16).
Water users at locations where the values exceed 1 mg/l should
consider the water a potential risk for infants. The values are so
close to the standard, however, that they may be of little note. These
concerned should contact a health official or physician.

Fluoride. Fluoride is a normal éonstituent of all diets and is
an essential nutrient (Enviromnmental Protection Agency, 1977).
Fluoride in drinking water will prevent dental caries unless present
in excessive amounts. Excessive fluoride in.drinking watér produces

dental fluorosis, usually seen as mdttling of the teeth. Optimal

4




53

Table 16. Chemical constituents contributing to poor water quality
and having drinking water standards. U.S. Environmental
Protection Agency standards are found in parentheses.

SAMPLE LOCATION NITRATE FLUORIDE IRON
NUMBER mg/1 mg/1 mg/1
(10) (2.4) (0.3)
1 186E36ADBA* 1.37 .2 .38
2 1S6E36CDDA* .03 .2 .21
3 1S7E17CAAC* .71 .2 3.52
4 1S7E17CCDA* .85 .2 5.45
5 1S7E29CBDD* .53 .3 .002
6 1S7E29DCCA* .16 .2 1.20
7 1S7E30BAAA* .70 4 .016
8 1S7E30BADD* 1.20 .6 .061
9 1S7E30DABA* .02 .2 .17
10 1S7E31DCBC* 1.55 .2 12
11 1S7E31CDBA* .46 1.2 3.05
12 2S6E01ABBB 1.12 A .53
13 2S7E06ABBB : .27 .3 .002
14 2S7E06BCBC .35 3.4 .37

*means area of section is not equal to one square mile

fluoride levels are dependent upon climatic conditions (Environmental
Protection Agency, 1977). The Environmental Protection Agency has
established levels based upon the annual average maximum daily
temperature (Table 17). Values of fluoride from waters sampled in the
study area range from 0.2 mg/l to 3.4 mg/1l (Table 16). At a mean
maximum annual daily teméerature of 53.55 degrees Fahrenheit for the
Canyon, two sites exceed the U.S. Envi;onmental Protection Agency
standard. Thesé sites also have elevated hydrogen sulfide. The waters
may be cause for concern when children are drinking the water, because
their teeth may become mottled. A dentist should be consulted where
concern exists.

Iron. At concentrations greater than 0.05 mg/l iron water

becomes colored and begins to stain fixtures. Approximately 1 mg/l of
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Table 17. Primary standards for drinking water for fluoride,
dependent upon the annual average of the maximum daily air
temperature. (from U.S. Environmental Protection Agency,

1977)
TEMPERATURE, TEMPERATURE MAXIMUM RECOMMENDED
IN DEGREES IN DEGREES FLUORIDE LEVEL
FAHRENHEIT CELSIUS (milligrams per liter)
53.7 and below , 12.0 and below 2.4
53.8 to 58.3 12.1 to 14.6 2.2
58.4 to 63.8 14,7 to 17.4 2.0
63.9 to 70.6 17.7 to 21.4 1.8
70.7 to 79.2 21.5 to 26.2 1.6
79.3 to 90.5 26.3 to 32.5 1.4

iron in water is detectable as a bitter taste. The Environmental
Protection Agency maximum contaminant level is 0.3 mg/l (Table 10).
Waters sampled in the study area range in iron concentrations from
less than 0.002 mg/1 to 5.45 mg/l (Table 16). At these concentrations
some domestic water supplies cause staining, discoloration, and a
bitter taste. Some residents reportgd problems with staining but not
with taste. Normal weathering of minerals in the rocks may be causing
oxidation which contributes iron to the water. The method for dealing
with the iron stain is to use strong iron solvents in cleaning. The
problem of taste may only be resolved by consulting an expert in water

treatment.

Discussion of Water Quality
With the exceptions of fluoride, hydrogen sulfide, iron, and
nitrate no water quality parameters distinguish the Bridger Canyon

waters as objectionable. The Piper Trilinear Plot shows that most of
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the waters sampled are calcium carbonate waters. The three exceptions
are sodium, potassium, and.bicarbonate waters. Associated with these
sodium and potassium waters are higher fluoride concentrations.
Fluoride and boron are expected to occur together because boron is
inert to all chemical reagents except very strong oxidizing agents
like fluoride. A Pearson Correlation coefficient of 0.9561 calculated
by the methods of Nie and others (1975) between fluoride and boron
supports this expectation. The fluoride-rich waters are also rich in
hydrogen sulfide gés, an indication of redﬁcing conditions. The
overall poor quality waters are probably reducing waters from the
Billman Creek Formation and are generally located at Township 2 South,
Range 7 East, Section 6, and T1S, R7E, Section 3l1. The lower fluéride
and boron waters are oxidizing waters from both the Bil lman Creek
Formation and the Quaternary alluvium. Homeowners report problems in
water taste and staining of fixtures due-to iron. Individual problems
should be referred to a water treatment expert for removal of iron
from the water. While the potential exists for problems with nitrate
concentrations, each case should be discussed with a health official
or physician.

There may be a relationship between water chemistry and thermal
water. The U.S. Fish and Wildlife Fish Cultural Development Center
(FCDC) water supplies located at the mouth of Bridger Canyon are warm
waters. Hydrothermally altered rock is found in place at 1S6E24DDAB*
proving hydrothermal influence further north than the fish hatcheries
in the geologic past. The nearby Bozeman Hot Springs waters were

analyzed in 1979 by the U.S. Geological Survey. Table 18 is an




Table 18.

Comparison of chemical analyses of water from Bozeman Hot Springs well (from Leonard,
1980) Bridger Canyon sampled waters, and the Fish Cultural Development Center (FCDC).

LOCATION DATE OF SAMPLE FLOW RATE SPECIFIC pH TEMPERATURE HARDNESS
gpm CONDUCTANCE (LAB) DEGREES C AS CaCO3
micromhos/cent imeter
254E13CCB-Hot Sprs. 11/30/79 2.6 588 9.4 46.0 12
1S7E31CDBA* 6/23/83 4 344 8.1 10.2 60
2S6E01ABBB 6/27/83 12 365 8.15 9.2 38.43
2S7E06BCBC 6/27/83 5 T 167 9.10 11.0 8.74
mean of others to 6/28/83 8% 374 7.71 9.5 214.23
FCDC (1S6E34BCCC) 1177 warm waters 448 7.7 21.0 230
cold waters 385 7.6 8.0 207
*wells only
LOCATION CALCIUM MAGNES IUM SODIUM SAR POTASSIUM ALKALINITY SULFATE
mg/l ng/1 mg/1 mg/1 mg/l mg/1 .
2S4E13CCB 4.7 1 120 15 1.2 57 120 o
* 1S7E31CDBA* 19.8 6 57.4 3,22~ .1 148.12 22.6
2S6EO1ABBB 14.4 6 70.4 4,94 3 .l 173.71 17.8
2S7EO6BCBC 3.5 .1 36.3 _ .1 71.06 7.0
mean of others 65,2 12.4 21.8 0.63 b 227.63- 23.9
FCDC - warm ‘54,8 22.7 4.26 —_— 1.40 171.2 80
cold 50.1 20.0 1.41 _— 77 148.6 30
*yells only B
LOCATION CHLORIDE FLUORIDE SILICA TOTAL DISSOLVED  BORON IRON LITHIUM MANGANESE
mg/1 g/l mg/1 SOLIDS ug/1 mg/1 ug/l ug/1
mg/1 -
2S4E13CCB 49 2.9 34 367.45 240 . 0.02 30.4 2
1S7E31CDBA* 8.3 1.2 12,1 308.45 240 3.05 11 24
2S6EQ1ABBB 3.8 4 12.3 333.16 50 .53 3 .005
287E06BCBC 1.7 3.4 13.0 144,82 R 470 .37 4 +004
mean of 3.3 .3 13.8 420,81 54 1.01 6.4 .03
others -
‘1S7E34BCCC .19 W47 8 263.7 - .025 - .0015
.23 .23 .025 - .0012

3 192.9 -

*wells only
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analysis of water from a well located at the hot springs at 2S4E13CCB,
and at the Fish Cultural Development Center at 1S6E34BCCC.

Fluoride and borom concentrations at the hot springs are similar
to those higher values in the study area. The fish hatcheries values
are lower. Other chemical parameters are similar except for the
higher hardness at.the fish hatcheries. The warm water at the fish
hatcheries has the highest values of magnesium and pqtassium. The
warmer waters at the hot springs and the fish hatcheries are highest
in sulfate. On a Piper Trilinear Plot the Bozeman Hot Springs waters
are plotted in the same classification (sodium, potassium)'as are the
Bridger Canyon samples 11, 12, and 14,'but are higher in chloride.
The FCDC waters are classified as calcium waters. Sonderegger and
Miller (1984) report that at Three Forks, Montana groundwater is
contaminated with arsenic which is in turn strongly correlated with
high levels of fluoride. Arsenic concentrations were not analyzed in
this study, but the Three Forks analyses indicate a high fluoride
concentration which may relate the two areas. A geological connection
may exist between Three Forks, the Bozeman Hot Springs, the fish
hatcheries, and Bridger Canyon which produces similar water qualities.
However, the warmest waterg in the canyon are not the ones with the
highest values of fluoride, borom, or hydrogen sulfide. More research
is needed to determine whether or not the waters discussed are in any
way connected. Such research might include more detailed chemical
analyses. More well temperatures should be measured after substantial

pumpage has taken place. Detailed structural analysis, computer image
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enhancement and field work to search for a fracture should be
performed to test potential a geological connection°

After spring run—off is finished, water flowing in streams is
base flow fed by groundwater. At these times surface water is
representative of groundwater. Hackett and others (1960) analyzed
surface water quality from Bridger Creek at the mouth of the canyon
(1S6E34BD). Table 19 compares the September 21, 1951 analysis with
two samples taken from Bridger Creek on June 28, 1983 as part of this
study. Differences in discharge and temperature are explained by
location along the stream with respect to tributaries, and time of
year water was sampled. The 1951 sample was taken later in the year
than the end of June samples, and represents base flow. ﬁither little
chemical interaction between sediment and water is taking place so
that water chemistry at base flow and higher discharges is the same,
or different discharges of base flow at different times of the year
are the same. In either case the only significant differemnces are an
increase in iron and in temperature. The increased'iron may be due to
an accumulated increase in oxidation of surface outcrops since 1951.
The temperature differences may be due to difference in measuring
methods and times between the two studies. This suggests an error

which could be corrected by more measurements.
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Table 19. Chemical analysis of surface water compared from literature
and analysis from this study. (Site #1S6E34BD from
Hackett, et al, 1960.)

LOCATION DISCBARGE DATE OF COLLECTION TEMPERATURE
CREEK (cfs) (degrees F)
Bridger 11 9/21/51 44 (7°C)
1S6E34BD
Bridger 56 6/28/83 52 (11°C)
1S6E36CDDA*
Bridger 34 ‘ 6/28/83 54 (12°C)
1S7E30DABA*
LOCATION SILICA IRON . CALCIUM MAGNESIUM SODIUM
mg/1 mg/1 mg/1 mg/1 mg/1
1S6E34BD 9.0 .04 57 9.2 11
1S6E36CDDA* 8.8 - 21 49 9.9 7.7
1S7E30DABA* 9.2 17 50 10.3 8.9
LOCATION POTASSIUM BICARBONATE CARBONATE SULFATE CHLORIDE
mg/1 mg/1 mg/1 mg/1 mg/1
1S6E34BD .8 ) 231 . 0 15 2.0
1S6E36CDDA%* .8 . 190 5.3 9.8 .6
1S7E30DABA* oD 213 0 12 .9
LOCATION FLUORIDE NITRATE BOROﬁ DISSOLVED HARDNESS
mg/1 mg/1 mg/1 SOLIDS mg/1
mg/1
1S6E34BD .2 5 .03 236 , 180
1S6E36CDDA* o2 .03 .02 282 163
1S7E30DABA* .2 .02 .06 306 168
LOCATION 7 SPECIFIC CONDUCTANCE pH
(micromhos/cm)
1S6E34BD . 379 7.5
1S6E36CDDA* 311 8.3
1S7E30DABA* ' 331 8.3

*means section is not equal to one square mile
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CONCLUSIONS

Bridger Caﬁyon is developing in response t¢ growth at the Bridger
Bowl Ski area axlld residential expansion from Bozeman. People buiiding
homes in this area need to obtain water, but some areas in the canyon
produce little groundwater aﬁd/or have water quality problemgl Water
availability and quality in the canyon are geologically controlled.
Plate 4 summarizes the ground water résources ba’sed upon both water
availability and water quality. Although bouﬁdaries are general, this
map should allow someone developing groundwater resources to obtain a
general picture of groundwater availaﬁility and quality. This map was
developed by overlaying data on rock type, drilling depth, water
levels, and water quality. Water is generally available and of good
quality in the Quaternary alluvium where thickness is adequate. Water
is sporadically available in the Billman Creek Formation and locally
may be of poor quality and may require drilling depths of a few
hundred feet. Where the Hoppers Formation is about 300 feet thick,
water should be available for domestic water supplies and should be of
good qua;lity. Although no data exist for other rock units in the
area, where there are sandstones several feet thick, water should be
available in the Telegraph Creek and Eagle Sandstone Formatioms. On
the map (Pl‘ate 4) water availability is divided into five categories.
Categories A to D represent increasing depths to water. Category E
represents known water availability problems (abandoned wells). The
water quality classification is a simple add-on to the A to E water

availability classification. A number (1 or 2) is added to. the letter
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to indicate water quality. The number 1 in@icates that no known water
quality problems were encountered in the chemic;I anélysis. This does
not indicate that problems as yet undetected will not be found.
Generally water in the alluvium will be of good quality unless man-
induced pollutants are introduced such as seepiﬁg septic tanks. The
number 2 indicates that known water quality problems exist in the
area. In this case, it is not suggested that all water supplies in
this area will be of poor quality and unfit for use, but wells drilled
in these areas may encounter problems. Problems include high total
qissolved solids, fluoride, hydrogen sulfide gas, excessive iron,land
potentially excessive nitrate.

Because there are areas of limited water availability, homeowners
should develop an édequate water supply before a home is built. In
areas where water supplies are inadequate neighbors may be able to
work together to develop water supplies for a few families based on-
wells drilled into Quaternary alluvium or thick Hoppers or Eagle
Sandstone Formations for improved availability and quality. This water
would be piped to each home from a central well. Such an approach
would lower the cost of well development for all concerned because
only a single well would be drilled with water lines to each home and
the cost would be divided by the homeowners with a weighting factor
for the water line. For households with children it is recommended
that water be £ested for fluoride. TIf leéevels are higher than
~recommended standards, a dentist should be consulted regarding the
potential for fluorosis and how_to deal with the probtlem and a

physician should be consulted regarding the potential nitrate

i
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problems. If a severe problem exists, usé of bottled water or ion

removal through ion exchange might be considered.
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APPENDIX A

METHODS OF WELL MEASUREMENT

s e
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APPENDIX A

Water Level Measurements

A steel measuring tape was lowered into the well below the water
level and a mark point is noted where the tape intersects the top of
the casing. The height of tﬁe casing above grouhd/surface is also
noted. When the tape is removed from the well, the wet-mark
indicating water level is no£ed.

Water level is determined by the following equation:

water level below land surface = mark point -

wet mark - height of casing above ground

Yield

Yield from the wells was measured with a five-galion bucket
marked in gallons. A single water source is turned on at full flow
into the bucket. A stop watch is used to time how long it takes to
fill the bucket. A rate is determined in gallons per secoﬁd and

converted to gallons per minute by multiplying by 60.

Water Temperature

Temperature was measured directly from the flowing source after

twenty minutes of flow with a Taylor Pocket Thermometer.

Specific Conductance

Specific conductances was measured with a température compensated
Myron L-DS Meter, Model EP. The meter was rinsed a minimum of three
times in the water to Ee measured before taking a reading. Réadingg

are in micromhos per centimeter.
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Specific Capacity

Each well was pumped at 5 gallons per minute for twenty minutes
and its water level drawdown measured periodically. If total yield of
the well was less than 5 gallons per minute, the well was pumped at
its maximum yiéld. Specifi; capacity is calculated by dividing

pumping rate by the drawdown in.feet at the end of pumping or the

maximum drawdown before pumping stopped.

Well Logs

Well logs used in this study were.obtained in a standard form

from the Montana Bureau of Mines and Geology. The last date of issue
of the form was September, 1979. A copy of this form (Number 182) is

included in Appendix E.
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APPENDIX B

METHODS OF SPRING MEASUREMENT
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APPENDIX B

Temperature ‘;md specific conductance in sprir;gs were measured by
the samé methods as described for wells. Spring discharge was
measured either by direct floy into a bucket as for wells or by the
floating stick method (Gardiner and Dackombe, 1983). The floating
stick method involves floating a small stick in the stream between two
points of knowﬁ distance. The time is recorded for the stick to pass
between the two points to give a velocity. A cross—sectional area is
found by measuring the actual dimensions of the stream channel at

regular points across the stream. Flow is calculated as follows:

Flow (discharge) = cross—sectional area X velocity
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APPENDIX C

METHODS OF STREAM DISCHARGE MEASUREMENT

e oo
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APPENDIX C

Discharge is measured in a stream with a pygmie model current
meter which measures velocity and depth al lowing construction of a
cross—section when measured at regular spacings across the stream, and

solving the discharge equation:

Discharge = area X velocity
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APPENDIX D

WATER SAMPLING METHOD
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APPENDIX D

Water samples were collected using the technique of the Montana

Bureau of Mines and Geology. A copy of their instructions is

included. It is dated March, 1982.

MONTANA BUREAU OF MINES AND GEOLOGY
COLLECTION OF WATER SAMPLES FOR CHEMICAL ANALYSES

To assure meaningful analytical data, proper collection
techniques while obtaining samples are of utmost importance.
Some collection techniques are outlined below that will
improve the validity of the analytical data. It must be
kept in mind the analyses are only as reliable as the
sample. Fill all bottles full with no air space.

Samples for Standard Chemical Analysis:

A. Rinse a 500 ml bottle three times with 50 to 100 ml
amounts of the untreated sample water. Fill it with
untreated water, label it with your identification
information and circle the words Untreated Raw on the label.
This sample will be used to determine pH, specific
conductance, and alkalinity.

B. Clean the filtering apparatus and collection flask
by filtering three separate 50 to 100 ml amounts of
distilled or deionized water. Each filtrate should be used
to completely rinse the collection flask. Repeat the
process a second time with sample water. Filter 0.5 liter
of sample water through a 0.45u membrane into the collection
flask, and use it to rinse the 250 and 500 ml sample bottles
three times. Filter an additional 0.8 liter (nearly full
flask) through a new 0.45u membrane for samples. Fill the
250 m1 bottle, and circle the words Filtered Only on the
label. Fill the second bottle (500 mls) 3/4 full with
filtrate and add 5 ml of HNO3. Fill the still empty portion
of the bottle with filtrate, and circle the words Filtered
and Acidified 1% HNO3 on the label.

C. Samples requiring determination for total dissolved
or total recoverable nutrients (phosphates-nitrates) require
special handling and preservatives. The MBMG analytical
laboratory should be contacted for instructions prior to
sample collection.
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APPENDIX E

WELL~LOGS
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RMONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Sallatin T 1&ors RS e sec. 25 vpacr_DABD*
* t ] L] L] "
LAY, o — N. LONG. W, UT™ N €
Town __BOZEMman SUBDIVISION BLOCK LoT :
OWNER'S NAME Robert and Sherrill Steliga aporess 8093 Bridger Canyon ad.

Bozeman, MT rHONE NuMasr __987-3692 vear ___ 1983

ALT.LAND SURF. AT WELL MSL 5270 4. LITHOLOGIC LOG
TOTAL DEFTH EELOW LSD —— 70 & [CinTERvAC (FT) " j i
PUMPING LEVEL BELOW LSD Zg * [From | 70 DESCRIPTION
STATIC WATER LEVEL* BELOW LSD .
YIELD IN GALLONS PER MIN. 5 0 3 topsoll ahd clay
wowTesteo__@ir o try_L 3 28 gravel - ,
IF F, SHUTIN PRESS. IN PS] __° 28 70 shale with a little Clay
GEOLOGICAL SOURCE OF H,0 & lluvium
cAsING DIA. & in. FrROM_0Q #. To 32 ft.
—— In. FROM ft. TO .
casinG Type _Steel d i
PERFORATED INTERVAL ft. To . ‘
ft. TO .
1. To .
PERFORATION DESC. - . i R ;‘
PUMP SIZE (HP) TYPE _ :
OATE WELL compLETED __H=18-79 :

HOW DRILLED i

sywhom __Hillman Drillinge._361
weLLUse __domegtic

SOURCE OF INFO: WELL APPROP.
ORILLER X, OWNER ___ USGS___ S¢S
OTHER:

HAS WELL LOCATION BEEN VERIFIED ves

ey whom _Bonnie Voore acemey MSU ‘

—
DATE VERIFIED _8-26=813 = .
MEAS.POINT ABOVE LsD  __ 1.8 q. DATE !

ToTALDEPTHeELOWLsD _ 7% 1w _8/26/83 , )
PUMPING LEVEL BELOW LsD__15.8 ¢, _8 83 i
SWL* BELOW LSD n _8 83

9

7 2
YIELD IN GPM 18 55 ig% gg
° T

WATER TEMP. C _ZT

SPECIFIC COND. at 25°C 3 9; IE; 83 ) :

MBMQ FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER
T

MBMQG WQ LAB. NUMBER ) SMETCH MAP

SYS 2000 NUMBER
OTHER:

REMARKS: __DUmMping level test: '
60 ft, after 1 hr.?» Lepm
70 ft. after 1 hr.2 5gpm

*F = FLOWING
MBMG Form 182 (9/79)
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin T ———Nors R. 6 Eof}g SEC. 35 TRACT DBBC*
L] t " o L "
LAT. N. LONG. w. UTM N E
TowN Bozeman SUBDIVISION BLOCK Lot :
Jake Mast 6140 Bridger Canyon Rd.

OWNER'’S NAME

Bozeman, MT 59715

PHONE NUMBER

ADDRESS

586-6488 1983
YEAR

ALT. LAND SURF. AT WELL MSL 50“'0 1. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 8 ft. [ INTERVAL (FT.) j T
PUMPING LEVEL BELOW LSD ___5r8._n. rrom 1 7o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD XN
YIELD IN GALLONS PER MIN, 25 v ©J ¢clays-dry
wowTesteo__ DALler pue upy_ 2 . 63 [An broken, sharp mountain roc¢k
F F, SHUT-IN PRESS. IN PSI dry -
GEOLOGICAL SOURCE OF H,0 alluvium 64 87 sandy clays, littlé water
87 88 sharp mountain broken
rock, water
CASING DIA. i In. FROM o ft. TO 887.
—— in. FROM ft. TO 1t.
casing Tvee _Steel i ':
PERFORATED INTERVAL ft. YO 1. .
ft. TO ft. . i
t. TO ft.

PERFORATION DESC.

PUMP SIZE (HP.)

TYPE
DATE WELL compLeTeD __NOV, 12, 1968

How DRILLED ___Cable

sy wrom _YVanDyken vie. L

weLLuse __domestic

SOURCE OF INFO: WELL APPROP., ___

priLter_X OWNER __  USGS____ SCS

OTHER:

HAS WELL LOCATION BEEN VERIFIED ___Y €S

ey whom _Bonnie Moore cency

pATE veriFien _AuZ, 20, 1983

MEAS, POINT ABOVE LSD __1’_1_
TOTAL DEPTH BELOW LSD 91
PUMPING LEVEL BELOW LSD
SWL* BELOW LSD

YIELD IN GPM

2
—8_____
° 3]
WATER TEMP.' C

Y 325
SPECIFIC COND.at 25C

MBMG FILE NUMBER

ONR FILE NUMBER

WELL FORM NUMBER

MBMQ WQ LAB. NUMBER SKETCH MAP
$YS 2000 NUMBER ' Bridger ,
OTHER: Canyon

Rd. mile 5.8 || EB‘J
REMARKS: ' XM

*F = FLOWING
MBMG Form 182 (9/79)

0
Al
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MONTAMNA BUREAU OF MINES AND GECLOGY '
VIELL-DAYA SHEET

COUNTY Gallatin 1 XXs n.i c&¥ sec._36  TacT_NCHB
o L] " o T "
LAT. ___ N LONG. w. UTM N €
Town __Bozeman SUBDIVISION . BLOCK Lot
OWNER's Namz _320rge Christie ~opbress _6800 Brideger Canyon BRd.
Bozeman, ¥I 59715 pHonE NumBzs 5862829 vean____1983
ALT. LANO SURF. AT WELL MSL __ 5040 LITHOLOGIC LOG
TOTAL DEPTR BELOW LSO tt. [ INTERVAL (FT)
PUMPING LEVEL BELOW LSO " rnom | 1o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD) .
YIELD IN GALLONS PER MIN. | none AVAILABLE
HOW TESTED TIME (KR.) d . .
iF F, SHUT-IN PRESS. IN P3| .
GEOLOGICAL SOURCE OF H,0 2 lluvium . .
cASING DIA. —O in. Friom ft. TO tt. l
in. FROM ft. To .
casina Tyre __Steel . L i
PERFORATED INTERVAL . To 1, ' i
f®t. TO 1. ' .
ft. TO . i :
PERFORATION DESC. . I ' :
PUMP SIZE (H.) TYPE
DATE weLL compLeTep MOYe than 30 vyrs, L
HOW DRILLED ‘
BY WHOM Lice__
WELL USE domestic and stock ' '
SOURCE OF INFO: WELL AFPROP, T ,
oriLLer.__ owner _ XX usas____ scs . '
OTHZR.
HAS WELL LOCATION BEEN VERIFIED _Y €S ) -
svwHow _Bonnie Moore acency  MSU ‘
oave veriFiep _Jan., 28, 1984 - '
MEAS, POINT AsOVE LSO _ 0+ 1. DATE ]
TOTAL DEPTH BELow Lso 48 n $/28/84 ;
PUMPING LEVEL BELON LSD 1. !
SWL* HELOW LSD t. ' . :
YIELO IN GPM —_—
WATER TEMP °C 10 1/28/84 . i
SPECIFIC COND at 25C 1728784
MBMG FILE hUPABER i
ONR FILLC MUM3ER !
WELL FORM NUMBER L '
MBMG WQ LAB NUMEER ’ SHETCH MAD
SYS 2000 NUMBER, ; = l L Bridger Canyon Rd.
oTHER F36T
remarks. _We1l used continuously 'L:'L__L___ £
Tor 7 homes and stock~ ) Kelly
cannot shut-off 4 /;7 Canyon Rd.
*F u FLOWING -

MBMG Form 192 (4/79)

i
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MONTANA BUREAU OF MINES AND GEOLCGYY

WELL-DATA SHEET
COUNTY Gallatin .1 ¥&s r. b _eX¥ sec. 36 Tract _ADDA
° ' n "o [ n .
LAT. _ N. LONG. : w. uTM N €
town __BOZeman SUBDIVISION BLOCK woT
owner's name ___John Harkin aAopress /237 Bridger Canyon Rd.
Bozeman, MT 5971§ pHONE NuMaer _586=9574 vear __ 1983

ALT. LAND SURF. AT WELL MSL, 5170 1®t, LITHOLOhIC Loé
TOTAL DEPTH BELOW LSD 72 tt. [ INTERVAL (FT.) )
PUMPING LEVEL BELOW L5D 26 t [Faom | 7o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 5 [
YIELD IN GALLONS PER MIN. 16 0 L topsoil
HowTestep__ DBIXEr qimeqmry_ L 4 10 clay
IF F, SHUT-IN PRESS. IN PSI : 10 30 soft shale
GEOLOGICAL SOURCE OF H,0 Billman 30 323| harder shale

Creek _325| 36 | water: sSoft shale

Formation 36 | 40 hard shale
casing ota. & 1n. FrRoM 0 n1o 395 a4 | 40 50 softeér shale

4 i rromll 1. To .12 D) 55 hard 'shale’”
casing Tvee__Steel and plastic 55 63 | soft shale
PERFORATED INTERVAL 32 1. to__33 - n |03 72 hard shale
25 feet of ft. TO ft. .
the plastic 7®t. TO ®. '
PERFORATION DESC. )
PUMP SIZE (HP.} Tyee .
oAve weLL compLeten __ Oct. 26, 1977 T
How oriLLED _Cable i
sy wrom _VanDyken Drilling,.. 306
werLuse _domestic
SOURCE OF INFO! WELL APPROP.
DRILLERX . OWNER ___ USGS___ SC5 ____
OTHER:
HAS WELL LOCATION BEEN VERIFIED yes
BY WHOM Bonnie Moore AGENCY MSU
DATE veriFieo -une 23, 1983 ; ) i
MEAS. POINT AZOVE LSO __L¢3 1. DAT ) ]
TOTAL DEPTH BELOW LSD 02 . 6/23;:83
PUMPING LEVEL BELOW LSD
SWL* BELOW LSD IU 6; 23783 l L
YIELD IN GPM 8 &/23/8) i
wATER TEMP. C _9 _ 6/23/87 .
SPECIFIC COND. at 25 C 353 23/83
MEBMG FILE NUMBER - : '
DNR FILE NUMBER i
WELL FORM NUMBER
MBMG WQ LAB NUMBER ’ e ’ BMETCH MAR
§Y'S 2000 NUMBE R 4 .
i o 6, o Bridger Canyon Rd.
OTHER: 5 _.._3L6__ ’ X 2
REMARKS: b b
. past mile marker 7

*F = FLOWING
MBMG Form 182 (9/79)
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MONTANA BUREAU OF MINES AND GEOLGGY

WELL-DATA SHEET
county __Gallatin T. L Kes RO EX¥ sec. 36 TRacT DCDC*
L] L} " [ ] L] ” ‘
LAT. N. tona. w. UM N — €
YowN Bozeman SUBDIVISION BLOCK ______ LOT

OWNER'S NAME

Lawrence Christie

Bozeman, MT 59715

ALT. LAND SURF. AT WELL MSL _i&__ ft.
TOTAL DEPTH BELOW LSD ot
PUMPING LEVEL BELOW LSD - .
STATIC WATER LEVEL* BELOW LSD fr.
YIELD IN QALLONS PER MIN,
HOW TESTED

IF F, SHUT-IN PRESS, IN PSI "
GEOLOGICAL SOURCE oF H,0_Billman Creek

AODRESs _ L5416 Kelly Canyon Rd.

PHONE NUMBER 586-6439 vear __1983

LITHOLOGIC LOG

INTERVAL (FT.)

FROM

TO

DESCRIPTION

‘ none available !

TIME (HR.)

2

Formation

CASING DIA. .é In. FROM . TO ft.

CA

——— In. FPOM ft. TO 1.

Tvee _Steel

PERFORATED INTERVAL ft. TO ft.

PERFORATION DESC.
PUMP SI1ZE (HP.} TYPE
DATE WELL COMPLETED
HOW DRILLED
BY WHOM LIC,
WELL USE
SOURCE OF INFOt WELL APPROP,
DRILLER___. OWNER __. USQS___ SCS ____
OTHER"

HAS WELL LOCATION BEEN VERIFIED yes

By wHom Bonnie Moore agemncy  MSU
paTe veriFieo _Aug, 12, 1983

MEAs. POINT aBOVELSD _L1:06 n, DATE
ToTAL pEPTH BELOW LD 09 w 8/12/8
PUMPING LEVELBELOW LSD. 20 ¢, 8/12 83_
SWL* BELOW LSD 1 ft.
YIELD IN GPM ’
WATER TEMP. C
SPECIFIC COND at 25°C 3
MBMG FILE NUMBER ‘
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER
SYS 2000 NUMBER
OTHER:

REMARKS:

ft. TO ft.

f?t. TO 1.

*F = FLOWING
MBMG Form 182 (9/79)

SKETCH m‘w
Bridger
Canyon
Rd.
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin T. ____l K&s R. 7 EM SEC. 17 TRACT AAAD*
L[] * " L ] L] n
LAT. N. LONG. w. UTM N £
TOWN Bozeman SUBDIVISION .

owner's naMe _seorge and Katherine Rice

BLOCK _______ LOT

ADDRESS 11330 Bridgei‘ Canyon R

Bozeman, MT 59715

ALT. LAND SURF. AT WELL MSL
TOTAL DEPTH BELOW LSD
PUMPING LEVEL BELOW LSO
STATIC WATER LEVEL® BELOW LSD

_5540 o

ft.
ft.
ft.

PHONE NUMBER

586-6453  vean__1983

LITHOLOGIC LOG

INTERVAL (FT.)

FROM

TO DESCRIPTION

YIELD IN GALLONS PER MIN.

none avallable

HOW TESTED TIME (HR.)

iF F, SHUT-IN PRESS. IN PSI

GEOLOGICAL SOURCE OF H,0 alluvigm
_and Billman Crdek Formation

CASING DIA. _6__ In. FROM ft. TO
— In. FROM t. TO

casing Type _Steel

PERFORATED INTERVAL ft. TO

ft. TO

1t. TO

PERFORATION DESC.

PUMP SIZE (HP.) TYPE :

DATE WELL COMPLETED

HOW DRILLED

BY WHOM Lic.

WELL USE

SOURCE OF INFOt« WELL APPROP.
DRILLER___ OWNER ____ USGS___ SCS ____
OTHER:

HAS WELL LOCATION BEEN VERIFIED __Y €S

gy wHom_Bonnie Moore acency _MSU

oaTe veriFieo _8/18/83

MEAS. POINT ABOVE LSD —ee 1t
TOTAL DEPTH BELOW LSO 107 ft.
PUMPING LEVEL BELOW LSD]"_ ft.
SWL* BELLOW LSD 2 f. 1
YIELD IN GPM

DATE
8/18/83
8/18/83

3

WATER TEMP. ¢

5 8/18/83
8 9/16/83

SPECIFIC COND. at 25°C 213

9/16/83

MBMG FILE NUMBER

ONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SKETCH MAP

SYS$ 2000 NUMBER

TR Bridger

OTHER:

REMARKS!

*F = FLOWING
MBMG Form 182 {9/79)

;'f?ﬁ' Canyon

Rd whale on post

well off
front porch
1.8 mi, )
Jackson Creek Rd.
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county __Gallatin 1. 1 Xbes Rl bk sec. _17 TRacTAACD*
-] L n -] L " M
LAT. N LONG.___ = W UTM N E
TowN Bozeman SUBDIVISION BLCCK LoT
ownersname _ John E. Drumheller aooaess 11284 Bridger Canyon Rd.

Bozeman, MT 59715 586-6876 vear 1983

PHONE NUMBER

ALT. LAND SURF. AT WELL MSL SH10 ¢, LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 5% & [InNTERVALFTY

PUMPING LEVEL BELOW LSD —_— . [T 70 DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 52w

YIELD IN GALLONS PER MIN. 35 0- 1 2 topsoil
HOWTESTED— . TIME (HR) 2 52 dirty gravel

IF F, SHUT-IN PRESS. IN PS| 52 55 gravel

GEOLOGICAL SOURCE OF H,0 Billman Creek
- Formation .=

alluvium
casing pia. ©_ in. From _0 . to 34 _ _n. '
—— In. FROM ___ " To 1. .
CASING TYPE steel
PERFORATED INTERVAL 1. TOo 1t :
#t. TO . e
ft. 7O 1. . .
PERFORATION DESC.
PUMP SIZE (HP.) Tvpe Johnston Water 7 A
oaTe werL compreren 0Ct. 11, 1961 i
HOW DRILLED ___
BYWHOM _ _ _ = Lic.

werLuse _domestic and irrigation
SOURCE OF INFO: WELL APPROP.

DRILLER___ OWNER ___  USGS scs
OTHER: MBMG

HAS WELL. LOCATION BEEN VERIFIED _Y €S
evwrom _Bonnie Moore asency _MSU
pate veririeo AugZ. 29, 1983

MERS. POINT ABOVE LSD  __ =45 . DATE

voTaLoEPTH RELOW LSD 9% . 8/29/83

PUMPING LEVEL eELOw LSO ___32__n. 8/29/83

SWL* BELOW LSD 31 « 8/29/83

YIELD IN GPM 6 8/29/8 i
WATER TEMP. ¢ 9 8

SPECIFIC COND at 25C 320 9/16/83

MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER

MBMG WQ LAB. NUMBER . SKETCH MAP
SY'S 2000 NUMBER 8 i 4l 5 Bridger
OTHER: ==fZ;L Canyon
~{ Rd.
REMARKS. past

mile marke

*F = FLOWING
MBMG Form 182 (9/79) ¢
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MONTANA EUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county _Gallatin .1l Ré&s RZ__ e sec. 17 Tract ADBA*
. * " . ] n )
LATe __________ ____ N. LONG. w. uT™ N E
TOWN Bozeman SUBDIVISION ‘ BLOCK Lot
OWNER'S NAME Clarence Serfoss Aopress 11260 Bridger Canyon Rd.
Bozeman. MT 59715 PHONE NUMBER 58?-28?? YEAR 1983
ALT. LAND SURF. AT WELL MSL _M_ t. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD —— 200 _ # [INTERVAL (FT9 :
PUMPING LEVEL BELOW LSD 182 % crom | 70 DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 173 1t i
YIELD IN GALLONS PER MIN. 30 upper portion information |
vowTesteo_D21ler yiyera_ L not available

IF F, SHUT-IN PRESS. IN PSI lower portion is from
= L drilli

GEOLOGICAL SOURCE OF H,0 Billman Creek

Formation
casinG oia. & in, From 0 n 10 993 n - '
— In. FROM ft. To 1 50 65 firm shales
CASING TYPE steel 65 87 sticky formation
PERFORATED INTERVAL 28 n. to_51 ft. 87 1120 very firm
ft. TO w | 120 1125 very hard
ft. TO n [ 125 1200 very ha{'d' ' '

PERFORATION DESC. -
PUMP SIZE (HP.) TYPE
pATE weLL compLeveo __May 1, 1980

How oriLLeD _Cable
evwuaom _Potts Drilling 150

WELL USE domestic

SOURCE OF INFO: WEL‘L APPROP.

DR»LL_E’R_X_ OWNER ____ USGS____ SCS ____ '
OTHER: '

HAS WELL LOCATION BEEN VERIFIED __Y €S
oy whom _Bonnie Moore agemcy _MSU
oATe veriFien _Aug. 25, 1983

MEAS. POINT ABOVE LSD 1, ft.
TOTAL DEPTH BELOW LSD' _23__ 1.
PUMPING LEVEL BELOW LSD___26_ 1t. :
SwL* BEL.OW LSD 5 ft.

YIELD IN GPM

WATER TEMP.’C
SPECIFIC COND. at 25°C
MBMG FILE NUMBER
DONR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER
SYS 2000 NUMBER ¢ } .
OTHER:

318

REMARKS!

a
17?7 from Jackson Creek Rd.

*F » FLOWING.
MBMG Form 182 {9/79)
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin .1 ¥ r_7__ed¥% sec. 17 tracT__ADBA*®
o L n ] 1 "
LAT. N. LONG. w. uTH N E
Town ___Bozeman SUBDIVISION BLOCK Lot
OWNER'S NAME Jim Tanhoff aopress L1258 Bridger Canyon RD.
Bozeman' MT 59?15 PHONE NUMBER 587-2053 YEAR 1983
ALT. LAND SURF. AT WELL MSL 5420 t. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD _00F & [INTERVAL (FT)
PUMPING LEVEL BELOW LSD 45 t Trrom T 1o DESCRIPTION
STATIC WATER LEVEL® BELOW LSO 38 1.
YIELD IN GALLONS PER MIN. 30 Q 2 black top ]
HOWTESTED __DUMD _ 1ime iRy _2 2 10 rocky clay
IF F, SHUT-IN PRESS. IN PS! 10 42 very dirty gravel and rock
GEOLOGICAL SOURCE OF H,0 Billman Creek L2 54 dirty sand and gravel
Formation 54 | 56 | sand and gravel

56 60 | brown clay, sandy
cAsING DIA. — 2 in. FroM O . 1o LY n |60 681[ shale

T

— in. FROM 1. TO .

casinG Type __S tEE
PERFORATED INTERVAL __ 97 __w. To__ 2! _t.
#. To e

t. 7O
PERFORATION DESC. by é inches

PUMP SIZE (HP.) TYPE

DATE weLL. compLeTen _ NOV, 19,1974 C
How DRILLED _Cable

svwhHom __Potts Drilling .. 150
werLuse __domestic
SOURCE OF INFOt WELL APPROP.
DRILLERX  OWNER ____ USGS___ SCS ____
OTHER:

HAS WELL LOCATION BLEN VERIFIED __ Y €5
ay wHon _Bonnie Moore agency MoU

pate veriFieo _Aug, 24, 1983
MEAS. POINT ABOVE LSD 0.9 n 7175

TOTAL DEPTH BELOW LSD 65 ft. 8 2“’/83 -
PUMPING LEVEL BELOW LSD 33 ft. 2 g
SWL* BELOW 1.SD ft. 8/25/8
YIELD IN GPM _9_; 987 24 8%

o

WATER TEMP. ¢ / 16/8
SPECIFIC COND. at 25 C 320 97 15/83
MBMG FILE NUMBER :
ONR FILE NUMBER

WELL FORM NUMBER
MBMG WQ LAB NUMBER ) SKEYCH MAP

SYS 2000 NUMBER :E- x] Bridger
OTHER ‘17—~ canyon
: } 1 Rd.
REMARKS: past mile
marker 11 g brick house

*F = FLOWING
MBMG Form 182 {8/79)
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin .1 X¥%s R_7 ek sec.___ 17  TracT _ADBE¥
° L] " * 1] L]
LAT. N.  LONG. w. uTM N . E
yown __BoOZeman SUBDIVISION 8LOCK wotT

OWNER'S NAME

Douglas and Luelia Polette

Bozeman, MT 59715

ALT. LAND SURF, AT WELL MSL
TOTAL DEPTH BELOW LSD
PUMPING LEVEL BELOW LSD
STATIC WATER LEVEL® BELOW LSD

5430 1,

Aooress 11110 Bridger Cangon Rd.
PHONE NUMBER 586-5768 vear 1983

LITHOLOGIC LOG

INTERVAL (FT.)

FROM TO

DESCRIPTION

YIELD IN GALLONS PER MIN.

none available

HOW TESTED
IF F, SHUT-IN PRESS. IN PS|

TIME (HR.)

GEOLOGICAL SOURCE OF H,0_ Billman

2 Creek
Formation

CASING DIA. 6._. in. FROM
a—— In. FROM

ft.
1t.

TO
TO

1t.

casing Tvpe Steel

PERFORATED INTERVAL

ft.

TO

TO

1t.

1t.

TO

ft.

PERFORATION DESC.

PUMP SIZE (HP.) TYPE

DATE WELL COMPLETED

HOW DRILLED

8Y WHOM

Lic.

WELL USE

SOURCE OF INFO1 WELL APPROP.
DRILLER____ OWNER USGS

OTHER:

SCS

HAS WELL LOCATION BEEN VERIFIED __Y €8S

‘eywHomBOnnie Moore  agency

MSU

oate veripiep Aug. 26, 1983

MEAS. POINT ABOVE LSD _
TOTAL DEPTH BELOW LSD _ 153

ft.
t.

'‘DATE

8/26/83

PUMPING LEVEL BELOW LSDJ9

t.

8/26/83

SWL* BELOW LSD

ft.

8/26/83

YIELD IN GPM l

8/26/83

WATER TEMP. C —2[#__3
2

o
SPECIFIC COND.at 25 C

9/16/83
9/16/83

MBMQG FILE NUMBER

DONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB NUMBER

SYS 2000 NUMBER

OTHER:

REMARKS:

*F = FLOWING
MBMG Form 182 {9/79)

SKETCH MAP

Bridger

Canyon

Rd.

1.6 mi X
from

Jackson =
Creek

RD. / .
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county __Gallatin . 1 _&Xs R’ _ e sec. 17 _ TRacr__DDBD*
L] 1] " o L] ”n
LAT. _ N.  LONG. w. ute N €
TOWN Bozeman SUBDIVISION BLOCK LoT
ownER's name  Evan & Rosalyn wWhite aoorcss 10735 Bridger Canyon Rd.

¢/0 Mary Buck, Bozeman, MT 597 bAone numsen___ 587=7268 .. 1983

ALT. LAND SURF. AT WELL MSL — 5360 LITHOLOGIC LOG

TOTAL DEPTH BELOW LSD 0 n. [nTERVALGT) :
PUMPING LEVEL BELOW LSD —_ 30 4 RO DESCRIPTION

| 15 M| ro

STATIC WATER LEVEL® BELOW LSO .

YIELD IN GALLONS FER MIN. 15 0 5 topsoil
rowTestep__bailer = yuemag_ L 5 11 clays-dry '

IF F, SHUT-IN PRESS. IN PSI 11 12 sands-wet

GEOLOGICAL SOYRCE OF .0 8LLluvVium 12 (21 claybotund gravels and Sand

and Siliman dBeex Formation wet
21 28 fine sands-wet
cAsING Dia. O m FRoM_Q . 7o 35% « | 28 30% brown sh'ales-dry
— . FROM ®. To n 1 3032 32 fractured rock-water
casinG Type _Steel 32 79 hard blue shale-dry
PERFORATED INTERVAL 1. To n |79 [90 hard gray Shales-dry
ft. TO fr.
. To 1t -

PSRFORATION DESC. I

PUMP SIZE (HP.) TYPE

DATE weLL compLeTen _ NOV. 20, 1964

How oriLLep _ Cable

svwrom _VanDyken Drilling . I

werLuse _domestic

SOURCE OF INFO: WELL APFROP.

oritter X OowNer ___ ubas___ scs -

OTHER:

HAS WELL LOCATION BEEN VERIFIED ___YES 2

svwhom Bonnie Moore ,eency MSU

oaTe veripien Aug, 20, 1983

MEAS.POINT ABOVE Lso' _Lo4  n. DATE

TOTAL DEPTH BELOW LSO _fig " g ;g 8%

PUMPING LEVEL BELOWLSD 1O g,

SWL~ BELOW LSD 13 n. 8/20/83

YIELD IN GPM lg 5

o

WATER TEMP. C

SPECIFIC COND. at 25°C 353 9/8/83

MBMG FILE NUMBER -

DNR FILE NUMBER . } ' )
WELL FORM NUMBER ' i
MBMG WQ LAB. NUMBER ETCH MAP
SYS 2000 NUMBER i l il scarfr
OTHER: HEPE ridger Canyon Rd.

/ Segi
REMARKS: IESERES

Bridger Creek

1

past mile mar¥er 10
*F = FLOWING :
MBMG Form 182 {9/79)
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MONTANA BUREAU OF MINES AlD GEOLOGY

WELL-DATA SHEET .
COUNTY _ Gallatin - T 1XKXs ro_7_ 58K sec. 17 TracT _BDDD*
° ' " . * " .
LAT.___  _ N. LONG. w. utM N 13
TOWN Bozeman SUBDIVISION BLOCK ____  LOT
OWNER'S NAME John and Rosemary Bashor Aopbress _10680 Bridger Canyon Rd.
Bozeman, MT 59715 PHONE NUMBER _386~5741 YEAR 1983
ALT. LAND SURF. AT WELL MSL _5270 . LITHOLOGIC LOG ‘
TOTAL DEPTH BELOW LSD — 80« [NvERvAL ST
PUMPING LEVEL BELOW LSD __6_8__ . From | 7o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 1t
YIELD IN GALLONS PER MIN, 15 0 5 topsoil
wow Testen DUMD/bailer rue uny_2 4 12 clay and rocks
IF F, SHUT-IN PRESS. IN PS) ] 12 55 shale i
GEOLOGICAL SOURCE oF H_o__alluvium 55 75 sandastone
and Billman treek Formation 80 Sandstone

casing bia. & 1. rrom 0 #t. To 80 .

— In. FROM ft. To ft.
CASING TYPE steel ‘
PERFORATED INTERVAL ft. TO ft.

ft. TO . )
ft. To 1t

PERFORATION DESC.

PUMP SIZE (HP.)

TYPE .
DATE WELL COMPLETED Aug. 24, 1973

How DRILLED __Cable

BY WHOM Potts DrlllinE Lic. liO

weLLuse __domestic

SOURCE OF INFO1 WELL APPROP. __

oritcer X OwNER ___ usas___ scs

OTHER:

;
HAS WELL LOCATION BEEN VERIFIED ___ Y ES

evwHom Bonnie Moore ,coney FSU
3

oAaTe veriFien AUZ. 18, 1

MEAS. POINT ABOVE LSD _1'_2 t. DATE

TOTAL DEPTH BELOW LSD 81 « 8/18/83 . -
PUMPING LEVEL BELOW LSD__ 23 ft. 3
SWL* BELOW LSO 9 ft. - 3

1
YIELD IN GPM 8/ lIB; 83 .

——
WATER TEMP. c 9 -871_6783; 6/83

° 2 ;E
SPECIFIC COND at 25 ¢

MBMQG FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER s Bridger cEﬁVSH"Rd.

$YS 2000 NUMBER past mile marker 10
OTHER:

REMARKS:

1.2 miles from

Jackson Greek R
*F = FLOWING 7’
MBMG Form 182 {9/79)
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MONTANA BUREAU OF MINES AND GEOLCGY

WELL-DATA SHEET
county __Gallatin .1 ¥%s R_7 _edw sec. 17 TRACT CACC{
* * n L L ”
LAT. N.  LONG. w. uTK N €
tTown __Bozeman SUBDIVISION BLOCK _______ LOT

owner's name _Ray and Diana Martin

Bozeman, MT

ALT. LAND SURF. AT WELL MSL

TOTAL DEPTH BELOW LSD ft
PUMPING LEVEL BELOW LSD ———— 1.
STATIC WATER LEVEL* BELOW LSD ft.

PHONE NUMBER

aopress 10384 Bridger Ganyon Rd.

587-2535  yeam 1983

INTERVAL {FT.)

LITHOLOGIC LOG .

FROM

To

DESCRIPTION'

YIELD IN GALLONS PER MIN.

HOW TESTED
IF F, SHUT-IN PRESS. IN PSI|

TIME (HR.)

GEOLOGICAL SOURCE OF H,0 alluvium

and Billman freek Formation

CASING DIA. _.6 in. FROM ft. TO t.

a in. FROM ft. TO t.

casing Type __Steel

PERFORATED INTERVAL it. TO 1t.

ft. TO ft.
it. TO ft.

PERFORATION DESC.
PUMP SIZE (HP.) TYPE

DATE WELL COMPLETED

HOW DRILLED

BY WHOM LIC.

werLuse _domestic, garden, lawn

SOURCE OF INFO: WELL APPROP.
DRILLER_ .. OWNER ___ USGS___ SCS ____
OTHER;: -

HAS WELL LLOCATION BEEN VERIFIED __Y €8S

B8Y WHOM Bgnnie Moore acency MSU
DATE VERIFIED June 25, 1983

MEAS. POINT ABOVE LSD __]i .

DATE
TOTAL.DEPTH BELOW LSD 48 2 ft. 6@5/83 |

PUMPING LEVEL BELOW LSD
SWL* BELOW LSD

YIELD IN GPM

WATER TEMP. C 9
SPECIFIC COND at 25°C

1076 . 5725753
6/25/83

MBMQ FILE NUMBER
ONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SYS 2000 NUMBER

OTHER) pH: 6.55

REMARKS:

SF = FLOWING
MBMG Form 182 (9/79)

BHKETCH MAP
Bridger s
Canyon < X
Rd. Mile / ’:JU
marker o’

10§
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MONTAHA BUREAL OF !SIMNES AND GEOLLZY

WELL-DATA SHEET
county __Zallatin .1 R¥s R 7 ed¥ sec.___17  rtracr_CBBD*
° 1 " ° [ n
LAT. N. LONG. . ut™m N 3
TOWN Bozeman SUBDIVISION BLOCK ___ __ LOT

owner's name _ _Robert Orton Smith

Bozeman, MT 59715

5380«

ALT. LAND SURF, AT WELL MSL

_aboress 10659 Bridger Canyon Rd.

PHONE NUMBER 587-1394 YEAR - 1983

LITHOLCGIC LOG

TOTAL DEPTH BELOW LSD 120 . [INTERVAL(FT2
PUMPING LEVEL BELOW LSD 80 g rrom T 7o DESCRIFTION
STATIC WATER LEVEL®Y BELOW LSO 77 1
YIELD IN GALLONS PER MiN, 20 0 2 topsoil
HowTesteo_ Paller  ymemry__2 2 |15 dirt and shale mix
IF F, SHUT-IN PRESS. IN PSI § 15 165 clay (pebbly)
GEGLOGICAL SOURCE OF Hzo.;.ﬁ?-_llman Creek 65 176 clay, some sandstone
Formation 6 (8Y4 sandstone )
) 84 1120 limestone rock ,

CASING DIA. —6 In, FROM 0 ft. TO 20 .

— In. FROM 10 ft. TO 120 t.

CASING TYPE welded steel

PERFORATED INTERVAL 80 ft. TO 120 ®.

ft. TO 1.

ft. TO
PERFORATION DESC. z _inch slots

PUMP SI2ZE (HP)

TYPE
OATE WELL compLeTep __JUly 7, 1978

HOW DRILLED

BY WHOM Lic. 268

wewL use __domestic

SOURCE OF INFO: WELL AFPPROP. ______

pritLer _X  owNeR usas scs
OTHER: )
HAS WELL LOCATION BEEN VERIFIED yes ‘

BY WHOM Bonnie Moore AGENCY MSU

pATE veriFiep _AUL, 2L, 1983

MEAS. POINT ABOVE LSO 0. 95 7.
TOTAL DEPTH BELOW LSD IZO . 8

PUMPING LEVEL BELOW LSD 85 22 1.

SWL* BELOW LSD f.
YIELD IN GPM b)
WATER TEMP, 'C i 1z
SPECIFIC COND at 25°C 320

MBMG FILE NUMBER

ONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SYS 2000 NUMBER

OTHER:

REMARKS:

*F = FLOWING
MBMG Form 182 (9/79)

SKETCH MAP

Bridger Canyon Rd.
1.2 miles from
Jackson Creek Rd.

.3 miles along
driveway

0o
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MONTANA BUREAU OF MINES AND GECLOGY

rR_T _ed& sec. _ 17  Tract CCBA

WELL-DATA SHEET
COUNTY Gallatin .1 %¥e
. ' " ° ] "
LAT. N. LONG. w. L UTM
Town __Bozeman SUBDIVISION ___ ,Alpenhaus er

BLOCK __ = 1 or 9

owner'sname __Jerry Perkins ADDRESS

10281 Bridger Canyon RD.

Bozeman, MT PHONE NUMBER

586-2730 1983

YEAR

ALT. LAND SURF. ATWELL MSL

LITHOLOGIC LGG

.___BL ft. | INTERVAL (FT.)

TOTAL DEPTH BELOW LSD

PUMPING LEVLL BELOW LSD —— et TS DESCRIPTION
. 43 !
STATIC WATER LEVEL® BELOW LSD .
YIELD IN GALLONS PER MIN. 15 0 15 topsoll
mowTesteo__bailer  rime ey 1 15 4o sandy clay
IF F, SHUT-IN PRESS. IN PS) 40 55 sand
GEOLOGICAL SOURCE OF H,0 B illman Creek {55 85 broken rock and shell
Formation
casin DiIA. B . rrRoM— 0 1. 1o 3 .

4% . FROM_55  #. 10 _85 tt.

casing Type _Steel and PVC

PERFORATED INTERVAL 55 1. 1o _85 fr.
ft. TO e
ft. To 1.

PERFORATION DESC.

PUMP SIZE (KP.)

TvPE
DATE WELL comPLETED __Q=2-82

HowDRILLED ___Cable —
svwrom _ Benmetts Drilling._ 383

werL use ___domestic -
SOURCE OF INFOt WELL APPROP, ______

DRILLER.__X OWNER ____ 'US@S____ SCS ____

OTHER:

HAS WELL LOCATION BEEN VERIFIED __ Y€S

sy wronm Bonnie Moore agency MSU

pave veriFieo Aug, 24, 1983

MEAS. POINT ABOVE LSD 1. 8 ", flﬂ';s
TOTAL DEPTH BELOW LSD 83 fu 8 2 3
PUMPING LEVEL BELOW LSD 2 ! ft. ' ‘ :

SWL* BELOW LSO

—3—9———7-.' iy '8727178'3
YIELD IN GPM

WATER TEMP. C 8

SPECIFIC CONO. at 25°C 31'"2

9/16/83
MEMG FILE NUMBER

DONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB NUMBER
SYS 2000 NUMBER [
OTHER: _4_11]'.'_.__

remarxs,  2bandoned well 10 feet  [MIFfty-
away

*F « FLOWING
MBMG Form 182 (9/79)

SKETCH MAP

Bridger Canyon
+ Rd.

ol
¢,
5\,

72 0,7 mi from
Jackson Creek Rd.
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#:ONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county __Gallatin .1 X¥&s rR_?_ed& sec. 17 tract CCDA
L) + " L 1] L]
LAT. N LONG. _ w. uTM N . E
yown __BoZEman SUBDIVISION BLOCK Lot

3len and Virginia Loomis 10380 Bridger éanyon Rd.

OWNER'S NAME ADDRESS
Bozeman, MT PHONE NUMBER 587-7938 vEAR 1983
ALT. LAND SURF. AT WELL MSL 5260 . LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD ____gr_ #t. [ INTERVAL (FT2)
PUMPING LLEVEL BELOW LSD ___E__n. Frov T 10 DESCRIPTION
STATIC WATER LEVEL® BELOW LSD ft. ]
YIELD IN GALLONS PER MIN. 50 0 3. topso1l ?nd clay
nowTesTeD._PUMD  Time (HR) 1.5 3 8 gravel with c:‘Lay
IF E, SHUT-IN PRESS. iN PSI ' 8 14 gravel bound in clay
GEOLOGICAL SDURCE OF H,oalluvium_ 1% [35 clay
and Billman Creek Formation 35 (42 shale
I -
casina 01A. -8B in. FroM — Q. to 37 .
—— in. FROM ft. To 1.

casina Tvpe Steel _
PERFORATED INTERVAL 1. To .

ft. 7O .

1t To 1,

PERFORATION DESC.
PUMP SIZE (HP.) TYPE

DATE WELL cOMPLETED __AUZ. 30,1970
woworiLLep __churn drill
avwom _Donald C. Jones e _17 ;
werLuse domestic w/ garden, lawn

SOURCE OF INFO: WELL APPROP.

oritERX  OWNER ____ USGS___ SCS
7
OTHER:
HAS WELL LOCATION BEEN VERIFIED yes :

sy whow _Bonnie Moore agency MSU |
pATE vEriFiep _June 25, 1983 |

MEAS. POINT ABOVE LSD 1.1 «  pate

voTaLoesTHeELOWLsD MO0 o 6/25/83

PUMPING LEVEL BELOW LSD_ 3+ ft. 2 3 .
SWL* BELOW LSD 2.9 n 2 3

YIELD IN GPM 8 6/25/83

WATER TEMP. C . 9.5 6/25783[ ‘
~569 6/25/8

SPECIFIC COND at 25°C
MBMG FILE NUMBER

ONR FILE NUMBER d
WELL FORM NUMBER i - .
MBMG WQ LAB. NUMBER SNETCH MAP

SY'S 2000 NUMSER Bridger
orhers __DH: 7.25 Canyon 7
Rd. 35 mi
REMARKS: mile marker 10
*F = FLOWING o = .

MBMG Form 182 (9/79)




MONTANA BUREAU OF MINES AND GEOLOGY
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WELL-DATA SHEET
COUNTY Gallatin 7.1 fds a7 eSX sec. _20 tract_BBCD¥
o L " o 1 " - '
LAT. N. LONGe W UTM N €
YOwWN Bozeman SUBDIVISION BLOCK LoT

< 9900 Bridger Canyon RD.

OWNER'S NAME Edward F. Rye ADDRESS
Bozeman MT 59715 PHONE NUMBER 586-1356 YEAR 1983
ALT. LAND SURF. AT WELL MSL 232_0____ 1. LITHOLOGIC LOG

TOTAL DEPTH BELOW LSO — e 1. INTERVAL (FT,)
PUMPlNé LEVEL BELOW LSD — ft. FROM TOo DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 1t '
VIELD IN GALLONS PER MIN. Tione available
HOW TESTED TIME (HR.)
IF F, SHUT-IN PRESS. IN PSI )
GEOLOGICAL SQURCE OF H,0 Alluvium
and Billman Creek Formation - -
CASING DIA. —D . FrOM . TO ft.
o in. FROM tt. TO t.
casinG Type . Steel :
PERFORATED INTERVAL tt. TO t.
. TO ft.
— 1t TO 1t
PERFORATION DESC.
PUMP SIZE (HP.) TYPE .
OATE WELL COMPLETED
HOW DRILLED !
BY WHOM Lic.
WELL USE
SOURCE OF INFO: WELL APPROP.
DRILLER__. OWNER ___ USGS___ SCS
OTHER:
.
HAS WELL LOCATION BEEN VEﬁIF'EU yes '
avwhom Bonnie Moor'€ agency MSU ‘
oate veriFieo . B8/18 8 )
MEAS. POINT ABOVE LSD 3 +32 _n. _oAIE
TOTAL DEPTH BELOW LSD ft. _8 %8/8%

PUMPING LEVEL BELOW Lo 5t

SWL* BELOW LSD 4 . 8/18/83
YIELD IN GPM 5 8/18/83
wATER TEMP. C .

o
SPECIFIC COND. at 25 C

MBMG FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER

SKETCH MAP

MBMG WQ,LAB. NUMBER
5YS 2000 NUMBER
OTHER:

REMARKS:

oF = FLOWING
MBMG Form 182 (9/79)

‘GTTI-] Bridger Canyon Rd.

s Jackson Creek Ra.
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SIHEET
COUNTY Gallatin 1l ¥%s n_?_ed% sec._20 Tract CABD
* L L] o L] H
LAT. N.  LONG. w. uTK N [3
vown __BOZeman SUBDIVISION BLOCK Lot
ownEr's name  Roger and Betsy Cruwys aopress /2Ll Jackson Creek Rd,
Bozeman, MT pHone Numser 9861830 vean 1983
ALT. LAND SURF. AT WELL MSL 5300 ft. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 55 tt. [ INTERVAL (FT.)
PUMPING LEVEL BELOW LSD 60 — % From T 7o DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 20 .
YIELD IN GALLONS PER MIN. 20 0 2 topsoil
wowTesteo__bailer mmegmry_L 2 25 shale i
IF F, SHUT-IN PRESS. IN PS} 25 30 hard shale ‘.
GEOLOGICAL SOURCE oF H,o_&lluvium 30 32 soft shale
and Billman Cfeek Formation 32 | 55 shale -
casing DiA 8 in. FrRoM-—0 #7035 n
—— in. FROM ft. TO ®t. : i

1. TYPE |
PERFORATED INTERVAL ft. TO ft.

ft. TO . ,

ft. To . i
PERFORATION DESC.
PUMP SI1ZE (HP.) TYPE
DATE weLL compLETED __5 =4 =82
How DRiLLED ._Cable
By wHom _Van Dvken Drilling;c, 306
weLe use _domestic
SOURCE OF INFOu WELL APPROP. _____
DRILLER_X OWNER ___ USGS___ SCS ____
OTHER:
HAS WELL LOCATION BEEN VERIFIED __Y€S
BY WHOM Bonnie Moore AGENCY MSU
DATE VERIFIED 8'29'8% i
MEAS. POINT ABOVE LSD . 1. ATE
TOTAL DEPTH PELOW 150 . DD 1. 8729/83 )
PUMPING LEVEL BEtow Lso_21. 5 n _8/29/83 i
SWL* BELOW LSD 21.1 » _8/29/83
YIELD IN GPM _{__ 8 3
WATER TEMP. C 2 9/16/83
SPECIFIC COND. at 25.C 520 9/16/83
MBMG FILE NUMBER .
DNR FILE NUMBER
WELL FORM NUMBER .
MBMG WQ LAB. NUMBER SKETCH MAP
SYS 2000 NUMBER e 1 % S Bridger |
OTHER: JJ{Q(}.L Canyon

. el R4, Jackson Creek Rd.

i S O ~> .5 mi.

REMARKS:

} T

*F = FLOWING . X
MBMG Form 182 {9/79) .
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MONTANA BUREAU OF MINES AND GEOLOGY

MBMG Form 182 (9/79)

WELL-DATA SHEET
COUNTY 2allatin 1. L X¥es R eorhX sec._21 Tract _CBCB¥
. * L] L] [ ] L]
LAT, N.  LONG. - w. ut™m N [
yown _30zeman suppivision ___Lazy ¥ BLOCK LoT
OWNER'S NAME John VcKenna Aooress 0474 Jackson Creek Rd.
Bozeman, MT PHONE NUMBER 587-4746 veAR 1983
ALT. LAND SURF. AT WELL MSL 5 5 30__ . LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 200 tt. | INTERVAL (FT.)
PUMPING LEVEL BELOW LSO %gg . From T 70 DESCRIPTION
STATIC WATER LEVEL* BELOW LSD [ .
YIELD IN GALLONS PER MIN. U T 2 T topsoil
HOW TESTED ailer TIME (HR.) 2 2 fractured rock |
IF F, SHUT-IN PRESS. IN PSt 7 14 Drown rock ,
GEOLOGICAL SOURCE OF H,0 _Hoppers 14 132 hard blue _shale
Tormatian 132 1174 small fracture
and Billman Creek 174 1196 | brown sandstone
CASING DIA. -2 In. FROM ft. To n |196 [198 | brown sandstone
—— iIn. FROM 1. 70 n [198 200 blue shale
casing Tvpe __Steel
PERFORATED INTERVAL ft. 70 ft.
ft. YO .
®. Yo .
PERFORATION GESC. 3
PUMP SIZE (HP.) TYPE
DATE weLL compLeten _ 12-11-77
HOW DRILLED
sy wom erbert Fotis we. 100
werLuse  domestic
SOURCE OF INFO: WELL APPROP. ______
prILLER_X OwWNER ___  usas___ scs __~_
OTHER:
HAS WELL LOCATION BEEN.VERIFIED _ Y €85
By wHowm _Bonnie Noore .gency MSU
DATE vERIFIED _ O =10~
MEAS. POINT ABOVE LSD 1.8 n DATE
TotaL pepTHestow s 200 . _8/16/83[
PUMPING LEVEL eELow Lsp £09.7 ¢« 8 83
SWL* BELOW LSD 07.6 4, g 1 8% .
YIELD IN GPM . |
WATER TEMP. C 12 9/1 3
SPECIFIC COND. at 25'C 58 9/16/83
MBMG FILE NUMBER
DNR FILE NUMBCR !
WELL FO]M NUMBER
MBMG W2 LAB, NUMBER RqEs
S$YS 2000 NUMBER : b
OTHER) L__Zl].__.... . = 57
N o B %
REMARKs: _Clay on inside of well )i B Tackson Ck. / 1 between
at 55 feet . /2Cisn | .| boulders
- Bridger/ j— lR%'- \L
BGanyo mi. ‘
*F = FLOWING Rd. / B

/

~
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
. <
COUNTY Gallatin T. 1 Xors R_7 cofw sec. 28  rmact_ADBC
o 1] n o t n
LAT. N. LONG. w. uTM N 3
TOwN Bozeman SUBDIVISION BLOCK _- LoT

OWNER’S NAME Richard Moats

aopress 9730 Jackson 'Creek Rd.

Bozeman, MT 59715 PHONE NUMBer 0002784 vearn 1984
ALT. LAND SURF. AT WELL MSL 5640 ®. LITHOLOGIC LOG -
TOTAL DEPTH'BELOW LSD - tt. [ INTERVAL (FT.) )
PUMPING LEVEL BELOW LSO 185 trnom | 7o DESCRIPTION
STATIC WATER LEVELS BELOW LSD b2~ . ] .
YIELD IN GALLONS PER MIN. J 0 1 solls
HOW TESTED ailer e mng_2 1 19 [ clay bound gravels
IF F, SHUT-tN PRESS. IN PSI ‘ 19 69 blue shales
GEOLOGICAL SOURCE OF H,0 2 L1UVium 69 70 pink shales, water
_and Billman Cre®k Formation 70 148 | gray shales, water at 85 to

CASING DIA. .._6 In, FROM 0 ft. TO 148 ft.

90 feet and wet at 148 feet

—— in. FROM ft. TO ft.

CASING TYPE welded steel

PERFORATED INTERVAL 09 #. 1o _70 e
t. 1o 90 tt.
1 70 1t. .
PERFORATION DESC. z_inch slots

PUMP SIZE (HP.)

TYPE —
DATE WeLL compLeTED __S€Pt. 20, 1973

HOW DRILLED cable

sy wiom _VanDyken e, 4

werLuse _Gdomestic

SOURCE OF INFO: WELL APPROP.

DRILLERL OWNER ____  USGS___ SCS

OTHER:

HAS WELL LOCATION BEEN VERIFtED ___J €S

eywhom _3onnie Moore ,gency Vo U

DATE VERIFIED Jan., 28, 1984

MEAS, POINT ABOVE LSO  ___ @45 1,

SWL* BELOW LSO n 1/2
YIELD IN GPM A2

WATER TEMP. ¢ 7

SPECIFIC COND. at 25°C 220

MBMG FILE NUVMBER

DNR FILE NUMBER

WELL FORM NUMSBER

MBMG WQ LAB. NUMBER

5YS 2000 NUMBER

OTHER:

REMARKS:

¢F = FLOWING
MBMG Form 182 {9/79)

SKETCH MAP

2.1 miles along Jackson Creek
Road from Bridger Canyon Road
®

Jackson
Creek Rd.




MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
. ' s
COUNTY Gallatin .1 %% Rl edkd sec. _29 TracT__DCCA
L[] ] " -] ] L] T
A N ONG.___ uTH N €
Town __Bozeman SUBDIVISION BLOCK LoT
OWNER'S NAME Robert A. Chadwick aooress _ 1920 Sprineg Cr, Dr,

Bozeman, MT 59715 pHONE Nnumeer ___586-6518 YEAR 1983

ALT. LAND SURF. AT WELL MSL 5500 . LITHOLOGIC LOG

TOTAL DEPTH BELOW LSD — 2 . [INTERVAL(FT)

PUMPING LEVEL BELOW LSD — 30 4 DESCRIPTION
50 FROM | 70

STATIC WATER LEVEL* BELOW LSO 1t

YIELD IN GALLONS PER MIN. 60 . 0 45 clay

wowTestep__Pailer - Ry_L12

IF F, SHUT-IN PRESS. IN PSI .
GEOLOGICAL SOURCE OF H, 0 lgnds lide
on Hoppers Fofmation

CASING DIA. -6— in. FROM 0 ft. TO ’.}L}é ft.

— in. FROM ft. To ft.
CASING TYPE Steel :
PERFORATED INTERVAL ft. To ft.

ft. TO .

— _tt. 7O t.
PERFORATION DEsc, S10tS over 30 Tt length
PUMP SIZE (HP,) TYPE ' -
DATE WELL compLETED _S€Dt, 16, 197X
How ORriLLED Cable
sy wHom __Potts: we._150
WELL USE domestic
SOURCE OF INFO1 WELL APPROP.
oriLter X owner ___ USGS____ scs
OTHER:

T

HAS WELL LOCATION BEEN VERIFIED __ Y €S

avy wHom _Bonnie Moore AceNncy MSU
DATE VERIFIED _June 25]'_ &983
MEAS, POINT ABOVE LSD . fe. DATE
TOTAL OEPTH BELOW LSD %5 n 6/25/83
PUMPING LEVEL BELOW LSD . 6/25/83
SWL* BELOW LSO 18 n. 0/25/83
YIELD IN GPM ﬁg 6/25783
WATER TEMP. C 9 6/25/83
SPECIFIC COND at 25°C 900 8725783

MBMG FILE NUMBER | )
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAS. NUMBER
SYS 2000 NUMBER

otHer: _pPH 7.35

SKETCH MAP

:Bridger Private Lane

REMARKS:

_ 1.7 mi.?from
Kelly Canyon Rd.

*F = FLOWING
MBMG Form 182 (9/79)
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MONTANA BUREAU OF MINES AND GEOLCGY .

WELL-DATA SHEET
o : . s
COUNTY _Gallatin T L_K&s R e sec. 30 TrRacT _BAAA
L] ' h ] t n
LAT. N.  LONG. B} w. S uT™ N £
TOWN Bozeman SUBDIVISION BLOCK Lot
OWNER'S NAME Don Reichmuth ° aobress 022 61th Avenue South
Bozeman, T 59715 prONE Numsea 586=0730 VEAR 1983
ALT. LAND SURF. AT WELL MSL 5280 LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 68  n [invemvarwmiT
PUMPING LEVEL BELOW LSO 68 rrom | o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 53 1t
YIELD IN GALLONS PER MIN. 20 Q 57 clay
HowTesTeED._PUMD  yymgmpy_ 3 57 60 sand and fine gravel
IF F, SHUT-IN PRESS. IN PS} — 60 68 shale
GEOLOGICAL SOURCE OF H,0_& 11‘1‘_’lum _
and Miner Creek” Formation .- i
may reach ‘Billman Creek Fm. ]
casinG pia. O i, From 0 . 1o _329 tt. -
5 _ i FroM._ 98 . 10 _68 ft.
CASING TYPE steel With 5“ liner
PERFDRATED INTERVAL __98 ‘1. To 68 4.
ft. TO .
1t, To 1.
perForaTION DESC. . 1/16 X 1% inches
PUMP SIZE (HP.) ____ TYPE ]
pATEWeLL compLeTen June 24, 1965
soworiLeeo __churn drill
srwhom _Donald C, Jones y._ 17
weLL use _domestic
SOURCE OF INFO WELL APPROP.
omitterX_ OWNER . usGs___ scs . i
OTHER: __-
HAS WELL LOCATION BEEN VERIFIED __J €S
svwhom _Bonnie ¥oore agemcy _ MSU | I '
DATE VERIFIED _June 2’*.01983 :
MEAS. POINT ABOVE LSO 3. . DAT ‘ ]
TOTAL DEPTH BELOw LD 08 . éLZL”; 83 .
PUMPING LEVEL BELOW LSD
SWL* BELOW LSD
YIELD IN GPM
WATER TEMP. ¢
SPECIFIC COND. at 25°C
MBMG FILE NUMBER
DNR FILE NUMBER =
WELL FORM NUMBER !

MBMG WQ LAB. NUMBER . IKETCH MAP
SY'S 2000 NUMBER S i Bridger Canyon Rd.
OTHER pH: 6.0 & Y

2.2 miles from
REMARKS: Kelly Canyon Rd.

¢F = FLOWING
MBMG Form 182 (9/79)
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
. “
COUNTY Gallatin ..l &¥s R ol sec._ 30 Tract _BADD
o 1 " * 1 fn
LAT. N. LONG. w. uTMm N E
TowN Bozeman SUBDIVISION BLOCK LoT
owner's name G€0rge and Dorothy Ripley aporess 9791 Bridger Canyon Rd.
Bozeman, MT 59715 PHONE NUMBER 586-6408 vear 1983
1

ALT. LAND SURF. AT WELL MSL 5220 . LITHOLOGIC LOG
TOTAL DEPTH BELOW 1LLSD ____65_ 1. INTERVAL (FT.)
PUMPING LEVEL BELOW LSD — . FROM Jo DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 52 ft.

YIELD IN GALLONS PER MIN. 35 0 1% loam

HOW TESTED TIME (HR.) 1% 30 clay

IF £, SHUT-IN PRESS. IN PSI 30 52 sandy clay

GEOLOGICAL SOURCE OF H,0 Billman Creek [ 52 [ 63 sandstoneé, coarse

. Formation
casinG D1a. 2 in. From O nt10_22 n
——_ In. FROM ft. TO .

CASINGTYPEsteef-open in 58 To 65 Ft

PERFORATED INTERVAL ft. TO ft.
ft. TO f. .
ft. TO . '

PERFORATION DESC.

PUMP SIZE (HP,) +vee _Dapm wall jet| .

DATE WELL compLeTep MAY 2, 1963

HOW DRILLED

BY WHOM LIc,

werL use _domestic, lawn,garden

SOURCE OF INFO1 WELL APPROP.

DRILLER___. OWNER __ USGS____ SCS ___

otHeR: _ DNRC

HAS WELL LOCATION BEEN VERIFIED _JY €8

evwrom Bonnie Moore agency MSU

paTe veriFiep June 24, 1983

MEAS. POINT ABOVE LSD  _______ft. DATE

TOTAL DEPTH BELOW LSD ft.

PUMPING LEVEL BELOW LSD

SWL® BELOW LSD n 0424083

VIELD IN GPM

WATER TEMP. C 9 6/24/83

SPECIFIC COND. at 25°C 503 6/24/83 '

MBMG FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER
SYS 2000 NUMBER ]k o

otrer: PH_6.45 .; —ﬁé-_

remarks:__Well enclosed by porch
steps; inaccessible

*F = FLOWING
MBMG Form 182 (9/79)

SKEYCH mar

under back steps

]
Bridger Canyon Rd.
past mile marker 8

private lane
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MONTAM BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
i -+
COUNTY - Gallatin .1 X&s R_Z.__edk¥% sec.__30 TRACT _BC DA
° ' " ° ' "
LAT. N.  LONG.. w. uTM N €
TOWN Bozeman SUBDIVISION BLOCK LoT

OWNER'S NAME _ Bruce Patterson

aooress 8653 Bridger Canyon Rd.

Bozeman, MT 59715 PHONE NUMBER 587-8016 vear 1983
ALT. LAND SURF. AT WELL MSL ' 5260 . LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 125 . [INTERVAL FTJ
PUMPING LEVEL BELOW LSD — e T e DESCRIPTION
STATIC WATER LEVEL* BELOW LSO .53 1.

YIELD IN GALLONS PER MiN. 12 0 12 Topsoil
rowTesteo_Dump and bailgfue,_ 1y [12 125 shale
IF F, SHUT-IN PRESS. IN PSI . i |
GEOLOGICAL SOURCE OF H,0 Billman .
Creek
Formation

casinG bia. —Q in, From 0 L

S rrom 20y 1o 125 .
casine Tyee __Steel and PVC
PERFORATED INTERVAL B5 w10 125

ft. TO " ‘
. JO 1,
PERFORATION DESC, L/ 8 X 3 {nch slots
PUMP SIZE (HP.) TYPE
DATE WELL compLETED ___Jan. 21, 1978
How bRILLED _Cable
evwrom¥ilton E, .Jones .17 !
werLuse_domestic
SOURCE OF INFO: WELL APPROP. _____
ORILLER_X OWNER ____  uUsGS___ SCS ____
OTHER:
HAS WELL LOCATION BEEN VERIFIED _Y €S
oy whom _Bonnie Moore ,cency  VSU [
DATE VERIFIED Oct. 8, 1983 ‘
MEAS.POINT ABOVELSD ________ ft. DATE N
TOTAL DEPTH BELOW LSD .
PUMPING LEVEL BELOW LSD -t ’
SWL* BELOW LSD ft. )
YIELD IN GPM )
WATER TEMP.’C _10  10/8/83- )
SPECIFIC COND. at 25°C 960 10/8/83
MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER IKETCH AP
SY'S 2000 NUMBER
OTHER:
+

remarks: __well-head buried 40
feet behind house

*F &« FLOWING
MBMG Form 182 (9/79)

g Bridger Canyon Rd
Past mile marker 3
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin 7L &&s Rl _ed% sec. 30 TRact CADD*
L] 1 " .‘ 1] "
LAT. N. LONG. w. UTM €
vown __BOZEMman SUBDIVISION BLOCK LoT
OWNER'S NAME Roland Ortmayer Aobress 0191 Bridger Canyon Rd.
Bozeman, MT 59715 pHonE numper D00 —27H1 vean 1983
ALT. LAND SURF. AT WELL MSL. 5180 tt. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 7 ?__ ft. [ INTERVAL (FT)
PUMPING LEVEL BELOW LSD YL S rrom | 10 DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 9 .
YIELD IN GALLONS PER MIN. 22 0 30 gravel and clay
How TesTED .. DUMD TiME (HR)__ L 30 L3 clay
IF F, SHUT-IN PRESS. IN PSI 43 45 shale
GEOLOGICAL SOURCE OF H,0 alluvium 45 73 layered shale and clay
73 74 gray clay
caAsING DiA. B . From —Q__ . To 29 . .
mn FROM_10 .70 _73

casing Tvre . Steel
PERFORATED INTERVAL 10 . 70 _73 .

ft. TO tt.

1t. T 1t.
perForATION DEsc. _ 3/8 inch slots x 3 <
PUMP SIZE (HP.) . TYPE
oaTE weLe compLeTen __Aug. 28, 1967
voworiLLeo __churn drill
svwHom __Donald Jones Lic. 17
weLLuse _domestic
SOURCE OF INFO: WELL APPROP.
oriLLER X OWNER ___  USGS___ SCS5 ____
OTHER: ’
HAS WELL LOCATION BEEN VERIFIED __Y €S
BY WHOM Bonnie Moore AGENCY MSU
DATE VERIFIED _AUE 2 i 5983
MEAS. POINT ABOVE LSD . n. DAT
TOTAL DEPTH BELOW LSD 0L . 8/2“';83
PUMPING LEVEL BELOW LSD 10 n. 87247 83
SWL* BELOW LSD ’ 6 tt. 85 2L/83
YIELD IN GPM 10 8/2 3
WATER TEMP.°C 19 10/8/83
SPECIFIC COND, at 25 C 390 10/8/83 '
MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBIMG WQ LAB. NUMBER SKETCH MAP
SYS 2000 NUMBER R RAD o
OTHER) . - Bridger " ,

' Canyon ¥ &

REMARKS: Rd.

*F » FLOWING
MBMG Form 182 (9/79)

past
8 mile
marker
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MONTANA BUREAU OF MINES AND GECLOGY

WELL-DATA SHEET
COUNTY Zallatin .1 X&s Rl __ed& sec. 30 Tract CDAL*
° ] " ° [ L] ‘
LAT. N.  LONG. w. uT™ N [
TOWN Bozeman SUBDIVISION BLOCK _____ LOT

owNER'sName __ R, Williamson appress 9131 Bridger Canyon Rd.

Bozeman, MT 59715 pHoNE Numaer __587=0500 YEAR 1983 .
ALT.LAND SURF.ATWELL MSL | _SZL?Q____ ft. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD — . ft. [ INTERVAL (FT)
PUMPING LEVEL BELOW LSO -_ % rrom | 7o DESGRIPTION
STATIC WATER LEVEL® BELOW LSD 1t
YIELD IN GALLONS PER MIN. 40 none avajlable
HOW TESTED - TIME (HR.) ’
IF F, SHUT-IN PRESS. IN PS)
GEOLOGICAL SOURGE OF H,0 ——alluvium
casing oia. B in. FrRom f. TO ft.
~—— In. FROM ft. TO ft.
CASING TYPE
PERFORATED INTERVAL ft. To ft.
ft. TO ft.
t. TO 1t
PERFORATION DESC.
PUMP SIZE (HP.) TYPE
DATE WELL COMPLETED :
HOW DRILLED
BY WHOM LIc.
WELL USE
SOURCE OF INFOt WELL APPROP.
DRILLER._ . OWNER ____  USGS____ SCS _____
OTHER:
HAS WELL LOCATION BEEN VERIFIED __Y €S
svwhHom _Bonnie Moore agency_ MSU '
pATE veriFieo _Auz., 16, 1983
Meas.poINT ABovELsD 0.9 n. DATE
TOTAL DEPTH RELOW LSD __D2____ 1, 8 16/83
PUMPING LEVEL BELOWLSD__ L5 1. 8/ 1 3
SWL* BELOW LSD 9 ft. 8/16/83
YIELD IN GPM _3 B@g}
WATER TEMP. ¢ 9 10/8/83
SPECIFIC COND at 25C 420 10/8/83
MBMQG FILE NUMBER
ONR FILE NUMBER
WELL FORM NUMBER '
MBMG WQ LAB. NUMBER SKETCH MAP
SYS 2000 NUMBER - o
OTHER: Bridger
remarks: __indoor faucet must run * g:g¥031§2.
to activate pump in well marker 8

other water is from
stream

*F = FLOWING

MBMG Form 182 (9/79)
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' MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
. : Ne
COUNTY Gallatin .1 8&s R 7 g% sec. 30  vmact__DAAA
o 1] L] o " "
LAT. N LONG. w. UM N €
Town __ Bozeman SUBDIVISION BLOCK LoT
owner'sname _Richard and Joyce Grover Aooress™ 7892 Bridger Canyon Rd,
Bozeman, MT 59715 PHONE NUMBER 586-3709 vear 1983
ALT. LAND SURF. AT WEL.L MSL 5 12__0 1®t. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD ——6_5_-— 1t. INTERVAL (FT.)
PUMPING LEVEL BELOW LSD [ | 3 FROM Yo DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 25 ft.
YIELD IN GALLONS PER MIN. 30 0 10 Fopsoil
HOWTESTED —PUMD ___ TIME (HR.) 13 10 25 clay
IF F, SHUT-IN PRESS. IN PS} - 25 28 | ' sandstone
GEOLOGICAL SOURCE OF H alluvium 28 30 clay '
and Bilimak Creek 30 | 6% Fed sandstone
Formation
CASING DIA. —= In. FROM 0 ft. TO 382 .

In. FROM 35 1t. TQ 65 ",
“steel and plastic

CASING TYPE

PERFORATED INTERVAL _ 39 ® vo__05 .
#t. TO tt.
— 1 1o 1t

PERFORATION DESC. 1 inch slots

PUMP SIZE (HP.) TYPE
DATE WELL compLeTED __July 1, 1978
How oriLLeD cable

By wHom Jones Welding we. 17
WELL USE domestic

SOURCE OF INFO: WELL APPROP. _____

priLLeR X OWNER usGs ses
OTHER: )
HAS WELL LOCATION BEEN VERIFIED yes

sy whow Bonnie Modre ,cencviiSU
pATE VERIFIED _AUZ. 3

MEAS, POINT ABOVE LSD 1.6 n oate

TOTAL DEPTH BELOW LSD 5 « _8/24/83
pUMPING LEVEL BELow LsD__ 19w, _8/214/83
SWL* BELOW LSO 8 & _8/24/83
YIELD IN GPM 10 8/2k/83
WATER TEMP. C 9 }1/ 4/83
sPECIFIC cOND at2sc 910 11/4/83

MBMQ FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER

Wissoula, MT BanN
THI-BH2E

*F » FLOWING

MBMG Form 182 {9/79)

MBMG WQ LAB. NUMBER SKETCH MAP
SYS 2000 NUMBER e
OTHER: HE e Brldger Brldge
Vi 111 Canyon Cr ek
pemanks: TViissoula address: RINEE ;d Y
2635 West Ceniral ARG, Red
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MONTANA BUREAU OF MINES AND GEOLOGY

COUNTY Gallatin

V/ELL-DATA SHEET

L R

o . "

LAT. - N. LONG.

TOWN Bozeman

SUBDIVISION

OWNER'S NAME

w.

Rl e

sec. __ 30 tracr DDCo*

uUT™m N

€

8LOCK

Richard and Mickey Rosa

Bozeman, MT 59715

ALT. LAND SURF. AT WELL MSL
TOTAL DEPTH BELOW LSD
PUMPING LEVEL BELOW LSD
STATIC WATER LEVEL® BELOW LSD

6 .
— A

—g—"

29 .

PHONE NUMBER "

ADDRESS

LoT

7900 Bridger Canyon Rd.

586-5215

YEAR

1983

LITHOLOGIC LOG

—

INTERVAL (FT.)

FROM

TO

DESCRIPTION

YIELD IN GALLONS PER MIN,

15 i

0

2

top soil

wowTesteo_ PALI1EXr e p,

IF F, SHUT-IN PRESS. IN PS1

1

2

16

soft shale

16

27

sandstone-dry

GEOLOGICAL SOURCE of H,o__alluvium

along Bridger Creek

38

sand .and claybound grave

27
8

383

sand & gravel-water

and Billman Creek Formation

on

claybound gravel

CASING DiA. ..j In. FROM ._0_ t.

~— in, FROM 1.

T

383
iy

46

shale

o 46 a

TO 1.

casinG Type __Steel

PERFORATED INTERVAL ft.

T

(¢} t.

ft.

TO .

nTo 1,
perForaTION DEsc. 8 @ 38 ft., & in. sl

pts

PUMP SIZE (HP.)

TYPE
DATE weLt compreten _ SeRt. 12, 1979

HOW DRILLED cable

sy whom VanDyken Drilling LIC. 306

weLLuse _domestic

SOURCE OF INFO! WELL APPROP. _____
oRILLER X OWNER ___  usas___

OTHER:

sCS

HAS WELL LOCATION BEEN VERIFIED

yes

pywHom _Bonnie Moore agency MSU
pATE VERIFIED _Sept. 19, 1983

MEAS. POINT ABOVE LSO 1 ] 1

TOTAL DEPTH BELOW LSD _9_____

PUMPING LEVEL BELOW LSO _J3J
SWL* BELOW LSD
YIELD IN GPM

WATER TEMP. ¢
SPECIFIC COND. at 25 C

t
ft
ft.

" 8/19/83
19/83

3, 8/19/83
3
1Y 16/8/83

MBMG FILE NUMBER

DNR FiLE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SYS 2000 NUMBER

OTHER:

REMARKS:

*F » FLOWING
MBMG Form 182 (9/79)

ST

T} Bridger ]
] Canyon ko9 )

SKETCH MAP

[j log,barn-
shaped
hause
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PAONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county _Gallatin T. _1_.%5'5 R. 7 Eo%é SEC. 31 TRACT CADA*
© 1 L] L ] n
LAT. N. LONG. . utm . N €
vown __Bozeman SUBDIVISION BLOCK LOT _
owner's name _Dale Nuss Aooress 15038 Kelly Canyon Rd,
Bozeman, VT PHONE NUMBER 586-3639 YEAR 1983
ALT. LAND SURF. AT WELL MS5L __215— f®t. LITHOLOGIC LOG )
TOTAL DEPTH BELOW LSD __ZL ft. INTERVAL (FT.)
PUMPING LEVEL BELOW LSD —ﬂ- FROM T0 DESCRIPTION
STATIC WATER LEVEL®* BELOW LSD 1.
YIELD IN GALLONS P‘ER MIN. 10
vow Testen__baller TIME (HR.)
IF F, SHUT-tN PRESS. IN PS!
GEOLOGICAL SOURCE OF H,0 _HOPPErS
Formation
and Billman Creek ’
CASING DIA. — In. FROM ft. TO n | 190 197 | red shale, rock (hard) '
5 i rrom 129 & vo_ 299 4 [ 1971 225| hard, blue-black shale
casing Type _Steel 22517230 softer black shale
PERFORATED INTERVAL 1. TO n | 230 2551 soft blue-black shaie
% To . | 255 290] hard, red shale
t. TO 1t. ]
PERFORATION DESC, !
PUMP SIZE (HP.) TYpe — e | ‘
DATE WELL cOMPLEFEs-_Jan._3,..1979 ... _ 0

nowoRiLLED __Cable Y

sywrHom _Herbert Potts we._ 150

werLuse __domestic

SOURCE OF INFOt WELL APPROP.

ORILLER X, OWNER ____  USGS___ SCS _____
OTHER:

HAS WELL LOCATION BEEN VERIFIED yes

BY WHOM Bonnie Moore acency MSU

DATE VERIFIED 8- 12-83

MEAS. POINT ABOVE LSD l'— .
TOTAL DEPTH BELOW LSD -29—0_. L
PUMPING LEVEL BELOW LSD 149 L] 7 e,

SWL* BELOW LSD 9 .1 .
YIELD IN GPM —10

WATER TEMP. C 10
o
SPECIFIC COND. at 25 C

MEMG FILE NUMBER

ONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SKEYCH MAP

SYS 2000 NUMBER

Bridger

OTHE R:

REMARKS: water held in reservoir
2000~2600 gallons

*F = FLOWING
MBMG Form 182 (9/79)

} o Joen
g, Camvon
e Rd. \/

+3m

Kelllean;bn
Rd.
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin : .1 B&s .7 eohk sec._31 Tract__CDBA
. * " ° ' n )
LAT. N. LONG._ w. uTM N €
TOWN Bozeman SUBDIVISION BLOCK LoT
OWNER'S NAME Robert Pipinich Aopress 15034 Kelly Canyon Rd.

BoZeman y I 59715

ALT. LAND SURF. AT WELL MSL _ﬁo—

586-1613 ... 1983

PHONE NUMBER

. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 140 t. INTERVA.L (FT)
PUMPING LEVEL BELOW LSD ——120_ . [rrom | 70 DESGRIPTION
STATIC WATER' LEVEL® BELOW LSD 5 .
YIELD IN GALLONS PER MIN, 18 0 4 topsoil |
wowvesten. Pailer  gueqmy_ L 4 14 clay
IF F, SHUT-IN PRESS. IN PS) 14 45 red shale
GEOLOGICAL SOURCE OF H,0 Hoppers 43 80 gray clay and shale
Formation 80_1105 red shale and clay
and Billman Creek Formation 105 140 shale

casing pia. & In, From #t. To .

—— In, FROM ft. To tt.
Y Tyre Steel ‘ .
PERFORATED INTERVAL 43 n 1o__135 ft. l I

. TO __n ‘

. To 1t.
eerForAaTION DEse. S10tS, # X 3 inches
PUMP SIZE (HP) TYPE
DATE weELL compLeTED _F D, 14, 1972°
wowpRitLeo _churn drill
evwrom _Donald Jones vic._17
werLuse _domestic
SOURCE OF INFO: WELL APPROP. ____
pRILLER_ X OWNER __ USGS___ ScS
OTHER:

HAS WELL LOCATION BEEN VERIFIED _Y €S

sywrom _Bonnie Moore AGENcY __MSU
paTe veriFiep _June 23, 1983

MEAS. POINT ABOVE LSD 1.2 o DATE
TOTAL DEPTH BELOW LSO i_____EZ n 6/23/83
PUMPING LEVEL BELOW LSO 1. 6/23/83
SWL* BELOW LSD _gj_ . 6/23/83

YIELD IN GPM S 6/23/83
WATER TEMP. ¢ 10 6/23/83
SPECIFIC COND. at 25°C 354 6/23/83

MEMG FILE NUMBER
ONR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER SKETCH MAP
SYS 2000 NUMBER bl el Sl Brideer

otHen, __pH: 7.7 EARd Canygn

Rd.

REMARKS:

Kelly Canyon Rd.

*F = FLOWING
MDMG Form 182 (9/78)
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PAONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county ____Gallatin T —1X%rs R_7_ gtk sec. 31  tracr CDCCH
° [ ] ° ] " ' ' .

LAT, N. LONG. w. uTM N . [

TOWN Bozeman SUBDIVISION N BLOCK LoT
owner's name __Carol Gord Aooress 15030 Kelly Canyon Rd,

Bozeman, MT 59715 _ pHONE NUMBen 9879432 vear 1983

ALT. LAND SURF. AT WELL MSL 5 150 — ft. L LITHOLOGIC.LOG

TOTAL DEPTH BELOW LSO — 250 & [NTERVAL (FT3)

PUMPING LEVEL BELOW LD __ 210 4 From | 7o DESCRIPTION

STATIC WATER LEVEL* BELOW LSD 57 _w

YIELD IN GALLONS PER MIN. . 7 0 3 Topsoil

HowTesTeo baller TIME (HRy__ L 3 10 dry clay .

IF F, SHUT-IN PRESS. IN PS) 10 |33 soft red shale .

GEOLOGICAL SOURCE OF 1,0 __OPDErS 1 33 133 | hard gray Shale

2 "Formation 35 [&45 hard red shale
and Billman Creek Formation - 45 180 some softer shale
casng oia. 2 in. rrom O 1o B9 o | 50 162 sandstone-some WAaler
R T 250 L, [ 62 7% hard gray shale
casing type Welded steel and plastic 7% 198 Softer gray shale
PERFORATED INTERVAL _  ____ . To ft. 98 103 red shaTe
. To n | 103 106 red sand
®. To n | 106 T57 | Soft shale

PERFORATION DEsc._S10tS every & Inches 157 16§ hard sandstomne

PUMPSIZE(HR) _____ X¥¥X__ LIn plastic 164 1176 soitfer sandstone

DATE WELL compLETED _ NoV, 11, 1977 igg gg %i‘ay 'Sgall.e !

HOW DRILLED __cable ) ue shale }
Bvwrom __VanDyken Drillipe._ 306 195 P07 soltl red Thale :
weLL use _domestic 207 R12 | hard sandstone
SOURCE OF INFO: WELL APPROP. 212 R20 Some softer gray shale
ORILLER X OWNER ____  uses___ scs 220 R50 red shale
OTHER-
HAS WELL LOCATION BEEN VERIFIED __Y€S
evwHom Bonnie Moore ageney WMSU
DATE VERIFIED Aug, 11, 83
MEAS. POINT ABOVE LSD 1.1 o DATE
TOTAL DEPTHBzLOW LSD _250 4. §L;L:L/83
PUMPING LEVEL BELOW Lsp_82 n. 8/11/83
SWL* BELOW LSO 64 n O ].1.753
YIELD IN GPM -1 . 3
WATER TEMP.°c 12 10/ 3
SPECIFIC CONOD. at 25°C 352 10/8/83
MBMG FILE NUMBER » ! : - \
DNR FILE NUMBER ) N

WELL FORM NUMAER

MBMG WQ LAB. NUMBER _ SKETCH WAP
SY'S 2000 NUMBER 4 i Bridger Canygn
oTHER; SIS ‘

Kelly
Canyon Rd

REMARKS: S ol

*F = FLOWING
MBMG Form 182 (9/78)
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MONTANA BUREAU OF MINES AND GEOLOGY

VELL-DATA SHEET
COUNTY Gallatin 1. L Rs 73X sec. 31 Tract _D3AC*
* L] " o 1] H
LAT. N. LONG. w. uTM N [
vown___Bozeman == susoivisioN BLOCK LoT
owner'sname __Philip and Naney Davis aobngss 15037 Kelly Canyon Rd.
Bozeman, MT 59715 prone numper _986~1311 YEAR 1983
ALT. LAND SURF, AT WELL MSL 5360 . LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 135 & [OnvervaL T
PUMPING LEVEL BELOW LSD _ 112 4 rrom | 1o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 77
YIELD IN GALLONS PER MIN. 30 0 3 topsoil
wowresteo_ LALL1ET e qupy_ L 3 112 soft clay
IF £, SHUT-IN PRESS. IN PSI 12 31 soft red shale with hard
.GEOLOGICAL SOURCE OF H.o__HOppers broken~-up shale -in places
2 Formation 31 | &3 soft grey shale with hard
and Billman Creek Formation broken-up layers
casinGg DIA. O . From O 1. 1o_ 135« | 43 57 med. hard broken-up shale
B i FroM_115 n to_135 n | 57 77 med. -hard shale
casing Tyee __Steel 77190 Ted shale- sandy Shale-hard
PERFORATED INTERVAL _L15 . To L35 n |90 005 very hard shale
. O n [L05 112 hard shale
. To _ w 1L12 35 very hard shnaleé
peRFORATION DESC, __+inch plastic
PUMP SIZE (HP.) w/_ 1718 in
oATE wELL compLeTED _June 16, 1980
How oriLLep __Cable
BY WHOM VanDyken vic.__200
weLL use domestic
SOURCE OF INFO:1 WELL APPROP.
orirrern_X. owner . usas___ scs __
OTHER:
HAS WELL LOCATION BEEN VERIFIED yes
By wiom Borinie Moore_ acsency _MSU
oaTe veriFieo _Aug. 12, 19383
MEAS. POINT ABOVE LSO ___2, % 1t
TOTAL DEPTH RELOW LSO _ 135 .
PUMPING LEVEL BELOW LSD__85 .
SWL* BELOW LSD 78w
YIELD IN GPM 15
WATER TEMP. c 10
SPECIFIC COND. at 25°C 290 10/8/83
MBMQ FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB NUMBER SKETCH MAS
SYS 2000.NUMBER zf--]-}-1 Bridger
OTHER: ) __alji_L Canyon
"1 Rd., =] ence
REMARKS: B
*F = FLOWING Kelly Canyon Rd.

MBMG Form 132 (3/78)
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin .1l X%s
° L} ” L] L} L]
LAT, N. LONG. w.

Yown __Bozeman SUBDIVISION

a ?l_eX% sec. 31

’ DC BC§<

TRACT

UM N E

- BLOCK _________ LOT

Gary and Pat Brown

15035 Kelly Canyon Rd.

OWNER'S NAME ADDRESS
Bozeman, MT 59715 PHONE NUMBER 586-2818 YEAR 1983
ALTY. LAND SURF. AT WELL MSL 5 320 1. LITHOLOGIC LOG
TOTAL DEPTH BELOW 15D _ 110 & [INTERVAL (FTy
PUMPING LEVEL BELOW LSD 65 q rrom | 7o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 54 1.
YIELD IN GALLONS PER MIN. 25 0 20 clay
vowTesTep_hajler TIME (HR.) 2 20 55 clay rock mix |
IF F, SHUT-IN PRESS. IN PSI 55 110 Livingston Formation
GEOLOGICAL SOURCE OF H,0 Ho ppers
Formation
and Billman Creek Formation
casinapia. B . From 0 #. 1o 18 ft.
S FroM_18 . vo 110 4

casing Type __Steel .
PERFORATED INTERVAL ft. To . :

ft. TO .

1t. 70 1.
PERFORATION DESC.
PUMP SIZE (HP) TYPE
DATE werL compLeTen Nov., 3, 1980 »
How DRILLED Cable :
svwHom _Haggerty Drillinge._353 .
weLt use _domestic
SOURCE OF INFO: WELL APPROP.
DRILLER X OWNER ____ USGS___ SCS _ ___
OTHER:
HAS WELL LOCATION BEEN VERIFIED __ Y88 ‘
sy whom Boninie Moore ,cenevy |
DATE VERIFIED June 24, 1983
MEAS. POINT ABOVELSD ________ . DATE
TOTAL DEPTH BELOW LSD e,
PUMPING LEVEL BELOW LSD ft.
SWL* BELOW LSD fn.
YIELD IN GPM —
WATER TEMP.’C 10 6/2%/83 !
SPECIFIC COND. at 25°C 295 6725783 '
MBMG FILE NUMBER ~
DNR FILE NUMBER -
WELL FORM NUMBER
MBMG WQ LAB. NUMBER . . SKETCH MAD
SVS 2000 NUMBER ' -1:{-iBridger
OTHER: pH: 6,85 3y

owner will not vermit

REMARKS:

well opening

*F = FLOWING
MBMG Form 182 (S/73)

Kelly Canyon
Rd.
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MONTANA BUREAU OF MINES AND GEOLOGY

o

WELL-DATA SHEET
COUNTY Gallatin L1 XXoes Al _ed sec. 31 rracr  DDCD¥
] L] L] L] ] " '
LAT. N. LONG. w. uTH N €
TowN Bozeman SUBDIVISION BLOCK Lov
owner's name __Ron and Judy Burgess aopress 10532 Kelly Canyon Rd.
Bozeman, MP 59715 prone Numper _ 987 ~0917 veaRr 1983
ALT. LAND SURF. AT WELL MSL _560—0_ " | . K LITHROLOGIC LOG
FOTAL DEPTH BELOW LSD ' __12% tt. | INTERVAL (FT.)
PUMPING LEVEL BELOW LSD lo ft. FROM!' TO DESCRIPTION
STATIC WATER LEVEL®* BELOW LSD - ok 1t
YIELD IN GALLONS PER MIN. 25 0 20 Do ulde»rs and clays
How TesTep_ Pailer TIME (HR.) 2 20 74 dark red shales and boulder
IF F, SHUT-IN PRESS. IN PSI 75 97 dark red sh?les-dry
GEOLOGICAL SOURCE OF H,0 _Hoppers 97 131 | dark grey shales-dry
Formation 131 [ 178 dark red shales-dry
and Billman Creek Formation 178 179 | soft sandstone-water
CASING DIA. & In. From .0 . To 29 _n.

A in. FROM_O . vo _179_ .
casing Type __Steel and plastic
PERFORATED INTERVAL __L60Q _ 1. 70 179 1.

. To .
1. |

1t. To
pERFORATION DEsc. _L/16 inch slots
PUMP SIZE (HP.) TYPE
DATE weLL compLeTen ADril 12, 1969
How DRiLLED __Cable
By wHom ___VanDyken ue. L
weLL use _domestic
SOURCE OF INFO« WELL APPROP. _____
ORILLER X OWNER ___ USGS__ SCS ___
OTHER:

HAS WELL LOCATION BEEN VERIFIED _Y €S
sy wrom Bonnie Moore cency S0

paTe verimen Aug., 12, 1983

MEAS. POINT ABOVE LSD 0. t. ATE,
TOTAL DEPTH BELOW LSD 179 ®. 8 12/83

PUMPING LEVEL BELOW LSDL5_ t. 12/83
SWL* BEL.OW LSD 0 . 3
YIELD IN GPM ,

; TI9 1071278
WATER TEMP. C TO7I278
SPECIFIC COND. at 25°C * 1

MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER

MBMG WQ LAB. NUMBER SKETCH MAP
SY'S 2000 NUMBER el i % ‘1§ Bridger
OTHER: "] Canyon
- Rd.
REMARKS: :

14
Kelly Canyon Rd.

*F » FLOWING
MBMG Form 182 {9/79)
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county _ Gallatin . 1 s Rel _cotk sec. 33 TracT _AABAY
o 1] n ] 1 ’ L] .
LAT. N. LONG. w. uTM N €
Town Bozeman suspivision __ASpben Meadow BLOCK Lor
owner's name __Jerry Coffey aboress  Jackson Creek Road
Bozeman, MT 59715 orione numper | 387 99N vean 1983
ALT.LAND SURF. AT WELL MSL 5720 _ LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 2 ft. [ INTERVAL (FT)
PUMPING LEVEL BELOW LSD 0 e Trrom 1 7o DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 30 1t.
YIELD IN GALLONS PER MIN, 30 0 20 clay
wow TesTeo__bailer TIME (HR)_ L 20 60 blue shale
IF F, SHUT-IN PRESS. IN PS1 . 60 72 red shale
GEOLOGICAL SOURCE OF H,0 Billman Creek
Formation
CASING DIA. 6 in. FROM 0 1o 60 . 2
— in. FROM ft. TO tt.
CASING TYPE steel
PERFORATED INTERVAL ft. TO ft. _
#t. TO .
1. To e, ‘
PERFORATION DESC.
PUMP SIZE (HP.) TYPE
oATE weLL comereTeo _May 24, 1978 ]
wow oriLLep _forward rotary
evwhiom _Hillman Drillingic._258
werLuse _domestie
SOURCE OF INFOt WELL APPROP,
DRILLER _X_ OWNER ____ USGS____ SCS _____ ,
OTHER:
HAS WELL LOCATION BEEN VERIFIED yes
By wHow Bonnig Moore agency  MSU
DATE VERIFIED - _AUZ. 16, 1983
MEAS. POINT ABOVE LSO _ L7 1 DATE
TOTAL DEPTH BELOW LsD _72____ 1. 8/16/83
PUMPING LEVEL aeLow Lso_30 ___n. 8/16/83
SWL* BELOW LSD 27 n 8/1 3.
YIELD IN GPM g 5 %‘ g
WATER TEMP.C
SPECIFIC COND, at 25°C 430 9/16783
MBMG FILE NUMBER )
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER X SKETCH MAP
SVS 2000 NUMBER ..} ; =] Jackson Creek Rd. Aspen
OTHER: -J,-j?— - 3 mi, ———> y Meadow
' -1 from Bridger
REMARKS: IR Canyon 2d. EI .25 mi
50':;-"
-
A

*F « FLOWING
MIMG Form 182 (9,79)
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MONTANA BUREAU OfF MINES AND GEOLOGY

WELL-DATA SHEET
county __Gallatin v. 1 §&s r_?_&fw sec.___ 33  vracr AACB*
L] L] H L] L f?
VAT, == N LONG. W, UTM N €
TOWN Bozeman susoivision ___Aspen Meadows BLOCK LOT

OWNER'S NAME

James and Sue Brown

ADDRESS 4738 Meadow Lane

Bozeman, MT 59715 prione NUMBer | D87-3092 vear 1983
ALT. LAND SURF. AT WELL MS5L. — 5 t 8____0 ft. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD __ 180 & [NTERVAL(FT)
PUMPING LEVEL BELOW LSD 160 @ FROM To DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 24 1 :
YIELD IN GALLONS PER MIN, 9 Q 50 clay ,
How TESTED.__ 81T TIME (HR.) L 50 90 shale-blue
IF F, SHUT-IN PRESS. IN PS} ] 90 95 red_shale
GEOLOGICAL SOURCE OF H,0 Blllmarl Creek 95 1160 blue _shale _
. Formation 160 1170 red shale
170 1175 blue clay
casing pia. & . From _0 f. To 60 w. | 175 1180 blue shale
— In. FROM ft. TO 1.
CASING TYPE steel -
PERFORATED INTERVAL ft. TO .
ft. TO .
1. 70 .
PCRFORATION DESC.
PUMP SIZE (HP.) TYPE :
DATE WELL compLETED _ June 27,1978
wowpritLeo forward rotary
eywrom _Hillman Drilling ve.258
weLLuse _domestic :
SOURCE OF INFO: WELL. APPROP.
DRILLER X OWNER ____ USGS___ SCS5 ____
OTHER:
HAS WELL LOCATION 8EEN VERIFIED _Y€8
sywromBonnie Moore  acency _MSU
oaTe veriFies _Aug, 16, 1983
MEAS. POINT ABOVE LSD  _1s0  n. DATE
TOTAL DEPTH BELOW LsD _LO0 n 8/16/83
PUMPING LEVEL BELOW LSD ft. 8, 16; 83-
SWL* BELOW LSD 40 n 87 16783
YIELD IN GPM 7 8/16/83
WATER TEMP, C 10 16/8
SPECIFIC COND., at 25°C 285 9/16/83 "
MEMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER SKETCH MAP
SY'S 2000 NUMBER et e Jackson Creek Rd. 3 mi from
OTHER: tit-4t“1  Bridger Canyon RD.
T2
REMARKS i b

¢F = FLOWING
MBMG Forrn 182 (9/79)

Aspén Meadows

A




113

MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county _32llatin .1 g&s R_7 _eok% sec. 33 _ Tracv CAADR®
. 1 L ° * L] )
LAT. N LONG. w. uTtm N €
town _Bozeman supoivision __Aspen Meadows BLOCK __Lov
owner's name _varren D. Bellcour appress __+774 Aspen Lane

Bozeman, MT 359715

PHONE NUMBER

587-5652 - yean 1983

ALT. LLAND SURF. AT WELL MSL. 6150 1t. LITROLCGIC LOG
TOTAL DEPTH BELOW LSD —— __2_65__ . INTERVAL (FT)
PUMPING LEVEL BELOW LSD __2_2_8___ - [Trrom 1o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD t.
YIELD N GALLONS FER MIN, { 15 0 2 topsoil
HowTESTED_21C ___ TimE (HR) = 2 74 | shale and sandstone layers
IF £, SHUT-IN PRESS. IN PSI 74 85 hard sandstone
GEOLOGICAL SOURCE OF H 0 HODDErs 85 165 clay varies soft to hard- |
Formation * different colors, changed
_.and Billman Creek Formation [ rapidly )
cnsiNG DIA. 8 . rroM 0 .0 25 . 165 1183 | soff sandstone
o In. FROM . To « [183 [188 | sandstone-a little Rarder
casing Type Steel 188 [201 Soft sandstone-almost Cclay-
PERFORATED INTERVAL ft. TO 1t. lilke
#*. TO . 201 265 shale-clay
ft. TO .
PERFORATION DESC.
PUMP SIZE (HP) TYPE
DATE WELL COMPLETED __J UNe 26, 1979
sow pDRILLED _Torward rotary
eywhomHillman Drilling wue. 361
werL use __domestic
SOURCE OF INFOt WELL APPROP.
prRILLER X . OWNER ___  USBS___ SCS ____ )
OTHER:
HAS WELL LOCATION BEEN VERIFIED yes
By whom _Bonnie Moore acency MSU
paTE vERIFIED _Aug. 19, 1983
MEAS. POINT ABOVE LSD 1 (] 2 1t. DATE
TOTAL DEPTH AELOW LSD _2_6L_ ft, __8_41_9_%3
PUMPING LEVEL SB8ELOW LSD 117 1t. 8 19 3
SWL* BELOW LSD . 8/19/83
YIELD IN GPM 13 8/19/83
WATER TEMP. C : 9;,:[6; 83
SPECIFIC COND. at 25°C 3
MBMG FILE NUMBER
ONR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB NUMBER T Bridger Céﬂ?w”
SYS 2000 NUMBER ‘. ~—f ~ 3 mi
OTHER: —':-;_B,}fg Jackson Creek Rd
. 1 1
REMARKS! 1

SF = FLOWING
NEMG Form 182 (9/79)
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MONTANA BUREAU OF RINES AND GEOLGGY

WELL-DATA SHEET
COUNTY Gallatin . .1 _K&s f_?l_ed$ sec. 33 Tract_CDAD®
° ] " L] ] ] ’
LATe . N. LONG. w. urM N , E
TOWN Bozeman SUBDIVISION BLCCK LoT
owner's name ___Robert and Mary Jacobs aooress 2762 Aspen Lane
Bozeman, MT, 59715 PHONE NUMBER 586-5?80 YEAR 1983
ALT. LAND SURF. AT WELL MSL — 6250 1t LITHOLOGIC LOG
TOTAL DEPTH GELOW LSD ___* __L]..S 17®t. INTERVAL {FT.)
PUMPING LEVEL BELOW LSD ___15___22 . rrom | 7o DESCRIPTION
STATIC WATER LEVEL®* BELOW LSD ft.
YIELD IN GALLONS PER MIN. 8 0 10 top so1l
wowTesteD____ Daller e mry_ L 10 29 hard broken-up shale & clay
IF F, SHUT-IN PRESS. IN PS| 29 31 hard rock
GEOLOGICAL SOURCE OF H,0 landslide 31 39 soft shale & clay
__on Hoppers Formation 39 41T | hard broken-up shale
" and Billman Creek Formation 30 gpm water-dirty
casing bia. & . From 0 . 10 183 __ 4 |41 43 | sandy shale-some hard shale
— in. FROM 1. To 1. 43 56 soft grey shale

casing Type __Steel 156 59 hard grey shale
PERFORATED INTERVAL _ 39% 1. To__FL . [59 70 med hard grey shale

% 7O w 78 88 [ hard grey shalé

ft. To o | 88 95 broken-up hard snale
PERFORATION pEsc. & _inch slots 95 _|103 | med hard shale
PUMP SIZE (HP.) .3 TYPE : 103 106 soft sticky shale
GATE weLL compLeTen __Oct. 2, 1980 106 123 hard shale
#ow DRILLED _Cable 123 125 med hard grey shale
sy wrom _YanDyken Drilling._306 125 129 hard shale-grey
weeL use _domestic 129 183 med shale-grey
SOURCE OF INFO: WELL APPROP.
orRILLER X OWNER ___ usas___ sES __
OTHER:

HAS WELL LOCATION BEEN VERIFIED __Y€S
By whowm Bonnie Moore  acency MSU
paTE veriFico Aug. 19,1983
MEAS, POINT ABOVE LSD 1.2
TOTAL DEPTH BELOW LsD 41
PUMPING LEVEL BELOW LSD _2
SWL* BELOW LSO 2
YIELD IN GPM 5
WATER TEMP. C
SPECIFIC COND, 2t 25 C 445
MBMG FILE NUMBER
ONR FILE NUMBER
WELL FORM NUMBER '
MBMG WQ LAB NUMBER . SKETCH MAP X
SY'S 2000 NUMBER it }g ‘]Bridg
OTHER: _ﬂ_ '3._"._ Cany 3 mi— Jackson Creek Rd.
M1 1Rd J_&spen Meadows

remarks:_¥_well plugged from 41 i : -

to 183 feet 1/5 miles

*F = FLOWING ¥ /\W

MBUG Form 182 (9/79) 0
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET :

COUNTY Gallatin . L K&s R_7 __eokd sec.__34 Tract _BBBD

° ' n . ° ' "
LAT. ___  ___ N. LONG. W. uTM N _ E
TOWN Bozeman SUBDIVISION BLOCK Lot
owner's name _ 3¢ J« Johnson aobress YO#6 Jackson Creek Rd.

Bozeman, MT 59715 pone Numser 5870556 vEAR 1983
ALT. LAND SURF. AT WELL MSL _ig.g.___ 1. LITHOLDGIC LOG
TOTAL DEPTH BELOW LSD — INTERVAL (FT.)
PUMPING LEVEL BELOW LSD [ESE— , FROM T0 DESCRIPTION
STATIC WATER LEVEL®* BELOW LSO 5 1t.
YIELD IN GALLONS PER MIN. 5 0 13 topsoil
rowTestep__Daller  pue eyt 13 21 brown clay
IF F, SHUT-IN PRESS. IN PSI < 21 80 shale
GEOLOGICAL SOURCE OF H,0 Hoppers
Formation
and Billman Creek Formation

casing ota. O in. From — 0 #. 1o 20 .

5 i erom 17 g 7o 80 1t
casing Tvee _Welded steel and plastic
PERFORATED INTERVAL _ 25 . TO .

ft. TO . .
f®t. TO 1t

PERFORATION DESC. 55feet
PUMP SIZE (HP.) TYPE

DATE weLL compLeTep June 12, 1976 ’
How priLLep _cable

BY WHOM Jones Lic._17
WELL USE domeStic

SOURCE OF INFO: WELL APPROP. _____
oritter X OWNER ___.  USQS___ SCS ____
OTHER:

MAS WELL LOCATION BEEN VERIFIED yes

sy waom BOnnie Moore  ,qeney _ M0U
DATE VERIFICD Nov. #4,3983

MEAS. POINT ABOVE LSD  __ 2.4 1. DATE
TOTAL sEPTH BELOWLSD G0 1, 11 4/83
PUMPING LEVEL EELOW LSD lg n 1l 3

SWL* BELOW LSD n 11 83
YIELD IN GPM 10 11

11 3

WATER TEMP. ¢ 7

SPECIFIC COND. at 25°C 3 IO

MBMQ FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER H

MBMG WQ LAB. NUMBER SKETCH MAP

SYS 2000 NUMBER L X ‘] Bridger /,Jackson Creek Rd.
OTHER: 3R Canyon —s 3.2 miles
v g smell : i 1 Rd. L~ blue house
REMARKS: 242 A 53 B B _,___—ﬂg/
(s ,\/

*F = FLOWING
MBMG Form 182 {9/79)
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IONTANA BUREAU OF MINES AND GEOLOGY
WELL-DATA ShEET

COUNTY Gallatin . 1 _&¥s e sec. 34 Taacr_DBBD¥
o ] " o 1 L] .
LAT. N. LONa. w. UTM N E
Town _BoOzeman SUBOIVISION BLOCK _____ LOT
owneR'sname __Jane VanAlstyne Appress Y424 Jackson Creek Rd,
Bozeman, MT 59715 PHONE NUMBER 586-5751 YEAR 1983
ALT. LAND SURF. AT WELL MSL 5220  n. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD _ 82 . [INTERVAL (FT
PUMPING LEVEL BELOW LSD r Trrom 1 7o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD 60 . . 7
YIELD IN GALLONS PER MIN. 30
HOWTESTED_DUMD = TIME (HR.) 2
IF F, SHUT-IN PRESS. IN PS|
GEOLOGICAL SOURCE OF H,0 Hoppers
Formation ‘
and Billman Creek Formation
casing o1a. B n. From .0 . 1o 82 fr.
—— In. FROM t. TO t.
CASING TYPE welded steel
PERFORATED INTERVAL ft. 7o 1. _
ft. TO .
. To 1.
PERFORATION DESC.
PUMP SIZE (HP.) TvP
DATE WELL COMPLETED SeD‘t 22, 1973
How oriLLeo __Cable
By wHom __Tones tie. L7
werLuse _domestic
SOURCE OF INFO: WELL APPROP.
DRILLER_X_ OWNER ___ USGS___ SCS ____
OTHER: ;
HAS WELL LOCATION BeeN VeRriFieD _ €S
BY WHOM Bonnie MOOre agewcy Mo
pATE VErIFIiED __Aug, 19,1983
MEAS.POINT ABOVELSD  _Le7 . DATE
TOTAL DEPTH BELOW LSD 8?. ft. 8/%-.8/8% :
PUMPING LEVEL BELOW LSD . :
SWL* BELOW 15D 58 n _8/19/83 - i
YIELD IN GPM 8 8719783 ‘
WATER TEMP.'C N 9 9/16/83
SPECIFIC COND. at 25 C k90 9/16/83
MBMG FILE RUMBER |
DNR FILE MUMBER I
WELL FORM NUMBEP 1
MBMG WQ LAB NUMBER lxl 7 — SKETCH MAP
Z:i:(::o NUMBER 13] — Bridger Ve
L2 0.1 Canyo
—TT5T] Rd. .3 mi, Jackson Creek Rd.
REMARKS: 121 > dx

*F = FLOWING
MBS Form 182 {9/70)

Aspen Meadow
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET .
county __Gallatin T. 2 _#&s R 6 edd sec._l TracT ABSB
o 1 " o 1 H
LAT. N. LONG. w. UTM N E
YowN __Bozeman SUBDIVISION BLOCK LoT
OWNER'S NAME Rod and Nore Brunner aopress 15507 Kelly Canyon Rd.
Bozeman, MT 59715 pHONE NUMBer 907 -2823 vear ___1983
ALT. LAND SURF. AT WELL MSL _ilL ft, LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD — 122 & [SRTERVALFT)
PUMPING LEVEL BELOW LSD 122 g rrow | To DESCRIPTION
STATIC WATER LEVEL® BELOW L5D 40 1t
YIELD IN GALLONS PER MIN. 10 Q g topsoll
mowTesTeo_bailer =~ timemry_1L 4 |64 clay
IF F, SHUT-IN PRESS. IN PS| o8 122 shale
GEOLOGICAL SOURCE OF H,0 Billman
Creek
Formation

casinG oia. 8 in, From 0 fTo_35 n

. —— In. FROM ft. To 1t.
casing Tvpe _Steel
PERFORATED INTERVAL ft. TO' .

ft. TO ft. ‘

ft. To 1t :
pERFORATION DEsc. __1/16 X 1 inch slots .
PUMP SIZE (HP.) TYPE
paTe weLt conrreTen _ July 14, 1364
How DRILLED ___Churn drill
prweom _Vilton E, Jones we._17
weLL use _domestic
SOURCE OF INFO: WELL APPROP.
oritteR X OwWNER ___ usas___ scs
OTHER:

HAS WELL LOCATION BEEN VERIFIED _ Y €S
evwhon _BoOnnie Yoore ,gency  MSU

paTe vErRiFED _June 27, 1983

< MEAS.POINT ABOVELSD ________ 1. DATE
TOTAL DEPTH BELOW LSD ",
PUMPING LEVEL BELOW LSO ft. ¢ .
SWL* BELOW LSD 1.
YIELD IN GPM 12 6/27/83
WATER TEMP. C 10~ 6/27/8

SPECIFIC COND. at 25°c i 18 27 83
MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG wQ LAS. NUMBER — o . ETCH MAD

SYS 2000 NUMBER TR Bridger GEnyon Rd,

orer: _ DH1 7.25 “‘l"],"—
HE1EEE Kelly Canyon Rd.

remarxs. Well is completely buried

behind back porch .3 mi =
from A
Bridger
*F = FLOWING : ' Canyon Rd.

MBMG Form 182 {9/79) '
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MbNTANA EUREAU OF MINES AND GECLOGY

WELL-DATA SHEET
county _Gallatin T. 2 _ %%s R_6 g% sec.__12 Tracr__CCBD
L] [} " L] 1] "
LAT. N. LONG. w. uTM N €
TOWN Bozeman SUBDIVISION BLOCK LoT
OWNER's Namg ___Bruce Rea ApOREss 2255 Sawmill Rd,
Bozeman, MT oHone Numser 9874753 eae 1983
ALT. LAND SURF. AT WELL MSL 5100 . LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD ___L&Q__ ft. INTERVAL (FT.) ¢
PUMPING LEVEL BELOW LSD __H00_ .4 rrom | 70 DESCRIPTION
STATIC WATER LEVEL® 8EL OW LSD 110 t
YIELD IN GALLONS PER MIN. 0 50 hard shale
HOW TESTED _ TIME (HR.) 50 400 hard blue Shale
F F, SHUT-IN PRESS. IN PSI .
GEOLOGICAL SOURCE OF H,0 Hoppers water at 160 feel
Formation dry at 400 feet

and Billman Creek Formation

CASING DIA. -_6 In. FROM O ft. TO 60
in. FROM_O_ﬁ. TO _Llr_OO 1.
casine Type _Steel to 60', PVE #0-400

PERFORATED INTERVAL 3430 . to_ 400 ¢

ft. TO 1.
- . To 1.
PERFORATION DESC. zinch

PUMP SIZE (HP.) TYee
pATE weLL compLeTep __‘Oct. 17, 1981 i

wow priLLep _forward rotary
sywhom Hillman Orilling, .. 258
werLuse_domestic/stock

SOURCE OF INFO: WELL APPROP. __
DRILLER..__ OWNER ___ _ USQS__ SCS ____
OTHER:

HAS WELL LOCATION BEEN VERIFIED ___Y €S ,
sywHom 3onnie “oore  acency  MSU

DATE VERIFIED 8-9-83

MEAS. POINT ABOVE LSD _E_Z_Z .  DATE
ToTALDEPTH BELOw Lsp 00 4,

PUMPING LEVEL BELOW LSO 17+ _ n. %
SWL® BELOW LSD 469 ., 9/83
YIELD IN GPM 9.7 8/9/83

WATER TEMP. c
SPECIFIC COND. at 25°C
MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB NUMBER SHETCH MAP

SYS 2000 NUMBER SR Kelly Canyon Rd. Sawmil‘]’. Rd.
OTHER: _s_};‘ig___ = =

Pl < om {irem up down
rEMarks: __Ccrooked hole (word of S E Kelly Creck

mouth) cattle guard

ak ;?
. v
*F = FLOWING _‘ I
MBMG Form 182 (9/79)




119

MONTAMNA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin .2 %% a?_ed¥ sec. 6 TRacT _AALC
° ' ] ° ' "
LAT. N. LONG. w. uTM N €
TOWN - Bozeman SUBDIVISION BLOCK LoT 7
OWNER's NaMe __Tim McKubbins ' appress 15047 Kelly Canyon Rd.
Bozeman, MT 59715 pHONE Numser 587 9443 YEAR 1983

ALT. LAND SURF. AT WELL MSL 6 170 1. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD ft. | INTERVAL (FT.)
PUMPING LEVEL BELOW LSD —_— % Trrom T 7o DESGRIPTION
STATIC WATER LEVEL® BELOW LSD 200 1t
YIELD IN GALLONS PER MIN. 5 0 35 Sandstone and clay
HOW TESTED air TIME (HR.) 36 42 sandstone
IF F, SHUT-IN PRESS. IN PSI __ 42 70 clay
GEOLOGICAL SOURCE OF H.o__ HODDers 70 110 Sandy-siltstone~hard

® Formation 110 130 clay and shale-blue-
and Billman Creek Formation 130 147 sandstone~hard
casing ota. & in. From.Q ___n. 10 _ 7 (187 153 clay-grey ]

— in. FROM . 7o « (153 | 198 oray sandstone with clay
casing Tvee _Steel 194 226 brittle sandstone and cla
PERFORATED INTERVAL ft. TO w1226 350 gray sandstone and clay

ft. TO a 1350 362 red sandstone - hard
®. 70 u [ 362 367 red clay -
PERFORATION DESC. 367 375 blue sandstone and, clay
PUMP SI1ZE (HP.) TvPE 375 396 red sandstone and clay
pATE weLL compLeTeo __Aug. , 1979 396 407 blue shale with clay traces
wow priLLen _forward rotary 4,07 | B12] blue clay with a Iittle rack
pywrom _Hillman Drilling c._258 412 | 417| eray shale-brittler dulls
werLusedomestic fine
SOURCE OF INFOt WELL APPROP. ______ 417 422 red shale with clay-wet
priLter_X owner _X usas___ scs ____ h22 L88 gray shale-hard
OTHER: ]
this well was originally
HAS WELL LOCATION BEEN VERIFIED __ Y &S drilled to 600 feet, the
sywhom _BoOnnie Moore ,gency 10U lower part caved-in and
oate veriFiep Aug.10, 1983 was left closed by the
MEAS. POINT ABOVE LsD 022 . DATE driller |
TOTAL DEPTH GELOW LSD t.
PUMPING LEVEL BELOW LSD "
SWL* BELOW LSD .
YIELD IN GPM
WATER TEMP. ¢
SPECIFIC COND. at 25°C \
MBMG FILE NUMBER
ONR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER . SKETCH W, .
SYS 2000 NUMBER fe1- N4 ridger ?aiklng
OTHER: :;_'_ - Canyon Rd. o}
aemarks,  Water level below tape  til: nx! 2
length-297.7 .
.5 mi
2.7 mi from from
oF = FLOWING Bridger Canyon Rd. gate to
house

MBMG Form 182 (9/79)
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MONTAKA BUREAU OF MINES AND GEOLOGY

k: WELL-DATA SHEET

E county __Zallatin T Z_X&.s R. eofwt sec. 8 TracT _ABDA
LAT. * ' " N. LONG. ° ' Ww. UTM™ - N E

¢ TOWN Bozeman SUBDIVISION : BLOCK LoT

I OWNER'S NAME William and Jean Terry aooress L5040 Kelly. Canyon Rd.

' Bozeman, MT 59715 prione numser 587 =0975 VEAR 1983

ALT. LAND SURF. AT WELL MSL
TYOTAL DEPTH BELOW LSD

LITHOLOGIC LOG

INTERVAL (FT.)

2
2

+F
olol|o
#2232

sy wHom Bonnie YMoore

PUMPING LEVEL BELOW LSD - From | 7o DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 140
YIELD IN GALLONS PER MIN. 7 0 4 topsoll
wow Testep___bailer TIME (HR) L 4 35 clay
IF F, SHUT-IN PRESS. IN PSI 35 45 red clay ;
GEOLOGICAL SOURCE OF H,0 Hoppers 45 47 hard red shale
Formation I 59 softer red shale
and Billman Creek Formation 59 65 hard red shale

cAsING D1a. D 1n. From 0 #. 1o 250 4 [ 65 70 very hard red shale

— In. FROM w170 95 soft red shale-Z2zpm @ 70 It
CASING TYPE steel and Dlastlc 95 123 grey snale
PERFORATED INTERVAL ft. TO n [L23 125 red sandy shale

#. To w 125 130 | gray shale
*t. To w. [£30 1432 snale
PERFORATION DESC. slots 13z [ I72 Tight sand
PUMP SIZE (HP.) 172 177 clay and sand
DATE WELL COMPLETED Sent 17, 1975 177 226 red shale 5gpm 2 197 It.
How priLLep __Cable 226 [2350 | grey shale 7gpm @ 222 1%,
sy wHom __7anDyken ue._L
weLL use domestic
SOURCE OF INFO: WELL APPROP. _____
X DRILLER A& OWNER ___  USGS___ SCS ____
35 OTHER:

HAS WELL LOCATION BEEN VERIFIED _J €S

AGENCY KE;

{: pAaTe veriFiep AUg. 10

193

MEAS. POINT ABOVE LSD
TOTAL DEPTH BELOW LSD

2

SWL* BELOW LSD

v 8/10783
° 87/}078

PUMPING LEVEL BELOW LSD
& 8 3/ l (5783 ‘

) YIELD IN GPM E 3
' WATER TEMP. C 10 12 39
SPECIFIC COND. at 25 C BEO 10/12/873

i MBMG FILE NUMBER

ONR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SYS 2000 NUMBER

[ OTHER.

) REMARKS:

*F = FLOWING
MBMG Form 182 (9/79)

:{-T¢-jBridger
~%_p:]Canyon

H ] Rd,

SKETCH MAP

1.7 mi.
Kelly Canyon RA.B{ from
Bridger
.Canyon Rd.
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MONTANA BUREAU OF AIINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Sallatin T. 2 s Rl eok sec. 8 Tract _ACDB
* 1 " -] [ "
LAT. N. LONG. w. UM N E
town __Bozeman SUBDIVISION BLOCK LoT

owner's nave ___2mily Stonington

Bozeman, YT 59715

PHONE NUMBER

ADDRESS

15042 Kelly Canyon Rd.

587-1713 . 1983

ALT.LAND SURF. AT WELL MSL, - 558____0 1®t. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 2 lo . INTERVAL (FT-)I
PUMPING LEVEL BELOW LSD 202 5 DESCRIPTION
130 ROM TO
STATIC WATER LEVEL* BELOW {SD ft.
YIELD IN GALLONS PER MIN. > 0 2 topsoil
HOW TESTED bailer TIME (HR.) 1 2 32 soft brown shale
IF F, SHUT-tN PRESS. IN PS} i 32 83 “hard shale
aEmpsmALgmmcgoFHé,HODDEr? 83 90 some soiter shale, little
Formation water
and Billman Creek Formation 90 112 soft shale
casing o1a. & in, From _0 #.to 210 4 (112 121 shale-some harder
— — in. FROM ft. TO 1t. 121 L25 hard shale
casinG Type __Steel 125 40 soffer shale
PERFORATED INTERVAL ___170 1w to_210 ¢ [LB0 155 hard shale
ft. TO « IL55 638 very hard shale -
. Yo n [168 85 hard smale
perForATION DEse. _1/16 inch slots 185 91 very hard snale, water
191 10 medium nhard snale

PUMP SIZE (HP.) TYPE

oATe wetL comeLeTen _July 3, 1979

How DRILLED ___ cable

ey wHom _VanDvken Lic.__306

werL use _domestic

SOURCE OF INFO: WEL.L APPROP.
DRILLER_X_ OWNER ___. USGS__ SCS __ _
OTHER:

HAS WELL LOCATION BEEN VERIFIED ___Y &S
ey whom __Sonnie Moore pgency i

DATE VERIFIED AU, 15, 13873

MEAS. POINT ABOVE LSD

ToTaLoeptHeeLoweso 196 g 8/1

1.1 _n DATE 3

PUMPING LEVEL ELow LsD_L42  n,
SWL* BELOW LSD 128 « 8/15/83

YIELD IN GPM
WATER TEMP.C

o
SPECIFIC COND at 25C

11

270

10/12/873

10/12/83

MEMQa FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SYS 2000 NUMBER

OTHER)

REMARKS:

*F « FLOWING
MBMG Form 182 (9/79)

71:]Bridger
Canxgp///
: Kelly Canyon Rd

o }
Al

SHETCH MAP

2.0 miles
from
Bridger

Canyon Rd.
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IAONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin T. 2 Rkrs R_7_ okl sec. _6 TRACT BBAD
[ 1] " L] 1] L
LAT. N. LONG. w. uTM N €
town ___Bozeman SUBDIVISION BLOCK LoT
owNER'SNAame _ Stan Bambauer Aporess L9044 Kelly Canyon Rd.
Bozeman, MT pHONE NuMBer 287 =5069 vean 1983
ALT. LAND SURF. AT WELL MSL. 210 . LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD ____tt. | INTERVAL (FT)
30
PUMPING LEVEL BELOW LSD 28 . rrom T 7o DESCRIPTION
STATIC WATER LEVEL* BELOW L5D "
YIELD IN GALLONS PER MIN, 20 0 7 overburden ,
How TesTeD__baller TIME (HR)__2 7 12 consolidated(shale w/ s8]
IF ¥, SHUT-IN PRESS. IN PSI _ 12 29 shale
GEOLOGICAL SOURCE OF H,0 Billman Creek 29 70 Shale with sandstone
Formation
casiNG 1A, B in. From— 0 __#. To 25 .
o rrom 10 w0 . 79 g
casing TvPe . Steel *ss means sandsione
PERFORATED INTERVAL ©®. 10 .
tt. O 1.
ft. TO .
PERFORATION DESC. :
PUMP SIZE (MP.) TYPE 4!’
DATE WELL compLETED __8~31-79 i
HOW DRILLED cable
ay wHoMm ggerty Drilling . 353
weLLuse __domestic
SOURCE OF INFO: WELL APPROP.
prILLER_X OWNER ____ UsGS scs
OTHER: !
HAS WELL LOCATION BEEN VERIFIED yes
By wHom _Bonnie ¥oore aceney ¥SU
DATE VERIFIED 8~12- 3
MEAS. POINT ABOVE LSD 1.25 . DATE .
TOTAL DEPTH BELOw LsD 74,2 o 8/12/83
PUMPING LEVEL BELOW Lso_ 0% & o _8/12/83
SWL* BELOW LSO 25.7 n _8/12/83
YIELD IN GPM _%_g__ %%
o
WATER TEMP. C 10
SPECIFIC COND at 25°C 470 i0/78/83
MBMG FILE NUMBER
ONR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB. NUMBER a— SKETCH MAD
SYS 2000 NUMBER - l Bridger Canyon Rd.
OTHER; ’ é
remarks- originally drilled for thefc g

Authority 3ullders

*F = FLOWING
MBMG Form 182 (9/78)
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MONTANA BUREAU OF MINES AND GEOLOGY
WELL-DATA SHEET '

COUNTY Gallatin T2 _&&s R_7_edd sec. 0 TrRact__BCAD

° ' n ° [
LAT. __ N. LONG.

Town Bozeman SUBDIVISION

owner's name ___Ladd and Bonnie Rutherford

w. UK N E

'

BLOCK LoT

14541 Kelly Canyon Rd.

ADORESS

Bozeman, NP 59715

ALY.LAND SURF. AT WELL MSL — 5279 1,
TOTAL DEPTH BELOW LSD ft.
PUMPING LEVEL BELOW LSD ft.
STATIC WATER LEVEL* BELOW LSD tt.

PHONE NUMBER 58?-9053

AR 1963

YE

LITHOLOGIC LOG

INTERVAL (FT.)

FROM TO

DESCRIPTION

YIELD IN GALLONS PER MIN.
HOWTESTED — =~ = TIME (HR.)

none avallable

IF F, SHUT-IN PRESS. IN PSI

GEOLOGICAL SOURCE OF H,0_81lluvium

—and_Billman Creek Formation

casiNG oia. £ in. From f. To ft.
— in. FROM . To .

CASING TYPE Steel
PERFORATED INTERVAL f®t. To ft.
ft. To 1t
1t. Yo .

FERFORATION DESC.

PUMP SIZE (HP.) TYPE

ODATE WELL COMPLETED

HOW DRILLED

BY wHOM [W1eN

WELL USE

SOURCE OF INFO: WELL APPROP.
DRILLER___ OWNER _____ usas__ scs
OTHER:

HAS WELL LOCATION BEEN VERIFIED _yes

sywHom Bonnie Moore ageney VSU

DATE VERIFIED Aug, 21, 1983

MEAS POINT ABOVE L.SD LQL ft.. 8 i

ATE
TOTAL OEPTH BELOW LsD _ 97 L. 21/83
PUMPING LEVEL BELOW Lsp_+9 f 21783

SWL* BELOW LSO 2 ft. E’ 2m3
YIELD IN GPM 7__ 8721783
WATER TEMP,°C I1 — 1078783
SPECIFIC COND. at 25°C 190 1078783

-

MEBMQ FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SKETCH MAP

SYS 2000 NUMBER

OTHER:

REMARKS:

*F = FLOWING
MBMG Form 182 (9/79)

bt] Kelly

1 Canyon
Rd.




124

MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin T. 2 K¥s 7 _es% sec._b Tract _BCBC
L ] L] n L] 1] L]
LAT. N. LONG. w. UM N €
TowN Bozeman SUBDIVISION BLOCK LoT
owNER's name _H1ENrY VandervVos AppRess L#543 Kelly Canyon Rd,
Bozeman, MT srONE NUMBER 0871307 vearn 1983

ALT. LAND SURF. AT WELL MSL

LITHOLOGIC LCG

TOTAL DEPTH EELOW LSD 299 . [ INTERVAL (FTy
PUMPING LEVEL BELOW LSD 275 & rrom | 1 DESCRIFTION
STATIC WATER LEVEL* BELOW LSD 180 tt.
YIELD IN GALLONS PER MIN. 5 0 6 clays
nowTesTeo——___ AIr  qimer)_ 2 6 9 hard black rock
IF F, SHUT-IN PRESS IN PSI 33 hard red shales
GEOLOGICAL souRce oF Hyo. Billman Creek 33 67 hard gray shale
Formation ‘67 | 85 | hard red shales
85 89 hard gray shales
cASING DIA. 8. In. FrROM . To n |89 1220 | Hard and soft lemses
— in. FROM t. TO ft. gray and red shales
casing Tvpe ___Steel 1220 221 hard gray shale-3gpm water,
PERFORATED INTERVAL __ 220 ¢ vo0_282 t. 221 |280 red hard shales-ngm water
#. TO t, at 280
. 10 n [280 (299 1t. green quartzife rock-
PERFORATION DESC. z X 6 slots dry
PUMP S1ZE (HP.) TYPE
DATE WELL compLeTED _NOVember 3, 1971
How oriLLeo _Rotary
srwrom __YanDyken Lic. &
weLLuse, domestic
SOURCE OF INFO: WELL APPROP, _____
DRILLER_X OWNER ___ USGS___ SCS __ _ )
OTHER-
HAS WELL LOCATION BEEN VERIFIED yes
By wHom _Bonnie Moore agency MSU \
DATE VERIFIED JUNE 27]'. 1-983
MEAS. POINT ABOVE LSD . 3 ATE
ToraL verTHscLow s0 299w 6/27/83
PUMPING LEVEL SELOW LSD o ©/27783
SWL* BELOW LSD 178 n /27783
YIELD IN GPM b 6727783
WATER TEMP:°c 1T 5/ 27 /83
SPECIFIC COND. at 25°C 2z3 5727783
MBMGQ FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB NUMBER Bridger SKETCH MAP

SYS 2000 NUMBER

otHeER: _pH: 8,25

REMARKS:

*F = FLOWING
MBMG Form 182 (9/78)

Canyon
Rd.




|
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county __Gallatin r. 2 &8s EofR sec. 0 rract_CCIC
. 1] L] L L L]
LAT. N. LONG. w. U™ N E
Town ___BOZeman SUBDIVISION BLOCK LOT
owner'sname A.F. Geis Aooress 13870 Kelly Canyon Rd,

Bozeman, MT 59715 586-2878

PHONE NUMBER

1983

YEAR

ALT. LAND SURF, AT WELL MSL LITHOLOGIC LOG

TOTAL DEPTH BELOW LSD 80 . | INTERVAL (FT)

PUMPING LEVEL BELOW LSO __382 —t rrom T 7o DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 1.

YIELD IN GALLONS FER MIN, 8 0 1 topsoil

How TesTeD_ Dailer TIME MRy ___L 1 21 clay

IF F, SHUT-IN PRESS. IN PS! 2] 180 shale

Billman Creek

GEOLOGICAL SOUR;E OF H20
Formation

CASING DIA. é_ In. FROM ﬂ L] 8 ft. TO 80 ft.

— in. FROM ft. To t. :
casing Type _Steel
PERFORATED INTERVAL 20 . 1073 o,
#t. TO e,

7, 7o
1 =
PERFORATION DEsc. 2. X 4 inch slots

PUMP SIZE (HP.) rvee Johnston Water

DATE weLL compLeTeED _D€C. 3, 1964

How oriLLep _churn drill

svwrom _M,E, Jones ve. 17

werL use _domestic

SOURCE OF INFO: WELL APPROP,
DRILLER.L OWNER __  USGS____ SCS$

OTHER.

HAS WELL LOCATION BEEN VERIFIED __JES

evwrom _3onnie Moore qieney 95U

oATE vERIFIED __ AU,

MEAS. POINT ABOVE LSD -5 ] 8 .
TOTAL DEPTH BELOW LSD 80 ", 8/15/83
PUMPING LEVEL BELOW LSD 3 1

SWL* BELOW LSD

Iz 15q378

YIELD IN GPM

WATER TEMP.°C

o
SPECIFIC COND at 25C

MBMG FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB. NUMBER

SYS 2000 NUMBER

_ SKETCH MAP
EREERES /Eridger Canyon Rd,
OTHER: : —'é' =
e

REMARKS: _ W& located in well doede e K) 9.
— house below ground

*F = FLOWING
MBMG Form 182 (9/79}

"Kelly Canyon Rd.
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MONTANA BUREAU OF AINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin T. 2 R&s R_ 7 ec% sec._0  Tracr _CDAS
° ] " o 1 L]
LAT. N.  LONG. w. uT™ N 3
town _BOZeman SUBDIVISION BLOCK LoT
owner'sname  John and Harriett Tamminga apcress 14178 Kelly Canyon Rd.
Bozeman, MT 59715 " pHoNE nUMBsen  586-1864 vean 1983
ALT. LAND SURF. AT WELL MSL _i’zoo— . LITHOLOG!IC LOG
TOTAL DEPTH BELOW LSD __E&_ . [IRTERVAL (FT)
PUMPING LEVEL BELOW LSO __% t rrom | o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD .
YIELD IN GALLONS PER MIN, 12 0 101 clay :
How TesTep._D21ler TiME (R 10 20| red shale |
IF F, SHUT-IN PRESS. IN PSI 20 25] blue shaTe !
GEOLOGICALSOURCE oF Hyo_Rillman 25 J0[ red shale |
Creek 30 40| blue shale i
Formation 40 [ 2051 red shale
CcASING DIA. 5 1n. FROM Q. To 490 u [205 " 2081 blue shale
— In. FROM ft. To i, [ 208 250] red shale

casing Tyre __Steel 250 253 blue shale
PERFORATED INTERVAL _ %25 . to_485 ¢ | 233 2335, intermittent green and i

casing torch430  « to 435 | red shales :

Tt 7o n | 335 3L40| sandstones 7

PERFORATION DESC. 40 375] shales i

PUMP SIZE (HP.) 3 Tvee __submersible [ 375 450, sandy shale I

DATE weLL compLeTep,_Qct. 9, 1978 450 480] sandstone :
How DRILLED ___Cable 80 490] sandy shales

syvniom Herbert Potts we._130
weLLuse _domestic and stock
SOURCE OF INFO1 WELL APPROP.

DRILLERL OWNER __ USGS sCS
OTHER:
HAS WELL LOCATION BEEN VERIFIED yes

By wHow _BoOnnie ¥oore ,..uce !
pate veriFien _Aug. 30, 1983

MEAS.POINT ABOVELSD 2+ 1 1, DATE |
TOTAL DEPTH seLow Lso 490 n 8/30/33 i
PUMPING LEVEL BELOW LsD 18 1. 30/83 !
1
!
!

SWL* BELOW LSD 139 ft. 8/30/83

YIELD IN GPM
WATER TEM®. c
SPECIFIC COND at 25°C
MBMG FILE NUMBER
DNR FILE NUM3ER
WELL FORM NUMBSR

MBMG WQ LAB, NUMBER SKETCH MAP

5YS 2000 NUMBER T

OTHER:

REMARKS:

oF = FLowine Bridger Canyon Rd.

M=MG Form 182 (9/79)




™ - -

'__Creek Formation
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
county - Gallatin . 1 £&s Rl _ed¥ sec. 17  +ract CCBA*
)
o ) " L] 1 H

LAT. N.  LONG. w. uT™ N - E
Town _BOZeman SUBDIVISION BLOCK Lot
owner'sname  Jerry Perkins Aporess 10281 Bridger Canyon R.

Bozeman, MT 59715 prONE NumMBeR | 586=2730 vEAR 1983
ALT.LAND SURF AT WELL MSL 53 20 1t. LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD _ % # [INTERvVAL (FT)
PUMPING LEVEL BELOW LSD —_— % [Frow 7o DESCRIPTION
STATIC WATER LEVEL* BCLOW LSD 1" !
YIELD IN GALLONS PER MiN. 0 15 topsoil
HOW TESTED TIME (HR.) 15 40 sandy clay ‘
iF F, SHUT-IN PRESS. IN PS| _ &0 55 sand
GEOLOGICAL SOURCE oF H.o__Biliman Creek {55 72 broken rock and shell

Formation- th¥ough Viner

casinG DIA. & in. FROM #t. To tt.
— . in. FROM ft. TO .
CASING TYPE steel
PERFORATED INTERVAL ft. o ft. -
%t To .
. To 1.

PERFORATION DESC.
PUMP SIZE (HP.) TYPE
DATE WELL COMPLETED
HOW DRILLED

BY WHOM Lic.
WELL USE
SOURCE OF INFO: WELL APPROP. _____
DRILLER._.__ OWNER _ usas___ SCSs
OTHER:

yes

HAS WELL LOCATION BEEN VERIFIED
sy wHom Bonnie Moore agency _tioU
DATE VERIFIED __AUZ, 21‘." . 1983

MEAS. POINT ASOVE LSD  Ls 't . DAT
TOTAL DEPTH BELOW LSO _7.2 t. 8/2)“'783 ' .
PUMPING LEVEL BELOW LSD "

SWL* BELOW LSD 37 n. 8/24/83
YIELD IN GPM

WATER TEMP, °C
SPECIFIC COND at 25C
MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBM3 WQ LAB. NUMBER
SYS 2000 NUMBER
OTHER:

-

SKETCH MAS

Bridger Canyoln Rd.

memarksi __ __ABANDONED AND
NEf 4E1L DRILLED
TEN TEET AWAY, 3UT
DEEPER

*F = FLOWING

MBMG Form 182 (9/79}

i 0.7mifackson Creek Rd.
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
)
COUNTY 3 ._Gallatin r. 1 s&s R. 2 onx SEC. 20 Tract _ADBo#
L] ) " o ] "

LAT. N. LONG. W, uUT™ N E
TOWN Bozeman SUBDIVISION BLOCK LoT
owner's name Jane Newhall appress 7120 Jackson Creek Rd.

Bozeman, MT 59715 PHONE NUMBER 587-0218 vEAR 1983
ALT. LAND SURF. AT WELL MSL 545 O‘ 1t LITHOLOGIC LOG
TOTAL GEPTH BELOW LSD o ft. | INTERVAL (FT.)

L2
PUMPING LEVEL BELOW LSO —85—"' From o DESCRIPTION
STATIC WATER LEVEL® BELOW LSD . 1t
YIELD IN GALLONS PER MiN, 30 0 25 clay
HOWTESTED.DUMD _ TiME (HRY 4 26 27 shale sand in clay
V€ F, SHUTIN PRESS. IN PS5} 27 4231 clay .
GLOLOGICAL SOURCE OF H,0 colluvium L2i1 56 shale gravel
) v ! a

CreeX Formation
casinG 1A B in. FrOM O . To B2 .

‘ ~— in. FROM *ft. TO 1t. :
casing Tvpe __Steel
PERFORATED INTERVAL ft. TO 1.

ft. TO ft.
ft. 7O ft.

PERFORATION DESC.
PUMP SIZE {HP.) TYPE
DATE WELL COMPLETED ril 2 1970
woworiLLeo ___churn drill
svwhomDonald Jones  we.l?

werLuse _domestic and stock
SOURCE OF INFO: WELL APPROP.
DRILLER_ X OWNER ____  USGS___ SCS ____
OTHER:

HAS WELL LOCATION BEEN VERIFIED __¥©S

sy wHon ___3onnie Mooreagency _MSU
paTE VERIFIED ___June 23, 1983

MEAS. POINT ABOVE LSD  ____ 1,2 1. DATE

TOTAL DEPTH BELOW LSD n _6/23/83
PUMPING LEVEL BELOW LSO _n _6/23/33
SWL* BELOW LSD n _6/23/83

YIELD IN GPM
WATER TEMP.’C R
SPECIFIC COND at 25°C
MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB NUMBER IKETCH MAP
SYS 2000 NUMBER - :

OTHER:

X
q B

cattle guard

REMARKs: __ ABANDONED i1 0.3 mi.

Jackson Creek Rd.

*F = FLOWING
MBMG Form 182 {9/78)
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MONTARA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Zallatin T._1 &%s R_7 _eck¥ sec. 30 Tract _DDDB*
L] L L o 1] n
LAT. N LONG. w. UTM N E
TOWN Bozeman SUBDIVISION BLOCK Lor
owner's name _Richard and Mickey Rosa aopress 900 Bridger Canyon Rd.
Bozeman, MT 59715 prONE Numsen 9805215 YEAR 1983

ALT. LAND SURF AT WELL MSL
TOTAL DEPTH BELOW LSD

5 m—

LITHOLCGIC LOG

INTERVAL (FT.)

PUMPING LEVEL BELOW LSD —_— TS DESCRIPTION
STATIC WATER LEVEL® BELOW LSD 75 ft.
YIELD IN GALLONS PER MIN, 0.5 0 2 topsoil
How Testep___Dailler TIME (HR.) 2 L5 | shale -
IF F, SHUT-IN PRESS. IN PS! 55 50 hard gray shale
GEOLOGICAL SOURCE oF H,o__Billman Creek|50 6d firm shalé-trace oI water
2 Pormation 68 69 | gray color snale
69 87 | hard purple shale
casiNGoIA. & n. From—0 1. 1o 162 4« |87 91 rust color shale
—— In. FROM 1. To n 191 96 purple shale ‘
CASING TYPE steel 96 98 | hard gray ahale-tr, of watar
PERFORATED INTERVAL ft. To n [ 98 112 firm purple shale
#®. TO 1t. 112 116 soft shale
ft. To « | 116 [143 | firm purple shale
PERFORATION DESC. 143 |145 gray shale
PUMP SIZE (HP.) 145 (163 purple shale

1379

TYPE
OATE weLL compLeTen _S€Dt. 25,

How priLLeD _Cable

sy wHom _/anDyken Lic.

werLuse Domestic

SOURCE OF INFO: WELL APPROP.
DRILLER__._ OWNER _ USGS____ SCS
OTHER:

HAS WELL LOCATION BEEN VERIFIED __YES

By wHom _Bonnie Moore acency MSU

DATE VERIFIED _AUE, 19, 1383

MEAS. POINT ABOVE LSO . ft.

%_?_ . DAT!
TOTAL DEPTH BELOW LSD 162 8/19783

PUMPING LEVEL BELOW LSD ft,
SWL* BELOW LSD 26 . 8/19/83

YIELD IN GPM

WATER TEMP. °c

°
SPECIFIC CONO. 2t 25 C

MBMG FILE NUMBER

DNR FILE NUMBER

WELL FORM NUMBER

MBMG WQ LAB NUMBER

SYS 2000 NUMBER

SKETCH MAP
Bridger

OTHER:

REMARKS: ___ abandoned

*F = FLOWING
MBMG Form 182 (9/79)

Canyon ///

Rd. /
I/ g A

red barn log‘hoqse
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEZET
COUNTY 3allatin .1 _&&s Rl _ed% sec. 39 TrRact DDDB*
o 1] " o 1] L]
LAT. N.  LONG. w. UT™ N €
Town __BO Zleman SUBDIVISION BLOCK LoT

owner's name _2eter French and Carol Borden Appress _ 7890 Bridger Canyon Rd.

Bozeman, MT 59715 proNE NUmser 586-1271 vear 1983
ALT.LAND SURF. AT WELL MSL 5200 . ' LITHOLOGIC LOG s
TOTAL DEPTR BELOW LSD €tV . [ INTERVAL(FT)
PUMPING LEVEL BELOW LSO _6_5_____n. rrom | 7o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD .
YIELD IN GALLONS PER MIN. < 0 J topsoil
HOW TESTED TIME (HR.) 3 25 clay

25 65 overburden
210 Colorado shale {driller
misidenti¥ied Formation)

IF F, SHUT-IN'PRESS. IN PSI
GEOLOGICAL SOURCE OF H,0_Billman 55
Creek Formation ! :

casiNg DIA. §_ in. FROM ft. TO ft.
— iIn. FROM tt. TO ft.
casing Tvee _Steel : ‘
PERFORATED INTERVAL ft. TO ft. N
ft. TO ft.
' . TO ft.

PERFOPATION DESC.
PUMP SI1ZE (HP.) TYPE ) N
DATE WELL COMPLETED
HOW DRILLED.

BY WHOM Lic.

WELL USE

SOURCE OF INFO1 WELL APPROP,

DRILLER____ OWNER _ USGS___ SCS __
OTHER:

HAS WELL LOCATION BEEN VERIFIED __Y€S
evwuomBomie Moore  ageney MSU
oaTE veriFieo _Aug, 31, 1983

MEAS. POINT ABOVE LsD  _ 2403 o, DATE

ToTAL oEPTH eeLowLsp _ 2L0 g,

PUMPING LEVEL BELOW LSO _______ft. %%:3
SWLY BELOW LSO 2l g 31/83
YIELD IN GPM

WATER TEMP.’C
SPECIFIC COND. at 25°C
MEMG FILE NUMBER

DNR FILE NUMBER
WELL FORM NUMBER

MBMG WQ LAB. NUMBER SKETCH MAP
$YS 2000 NUMBLR T . B
OTHER: ‘-——3101— Bridger
fni" Canyon L2
, ABANDONED ittt Rd.

ReMame - red barn

7) R
*F = FLOWING 7 7.9 mi

MBMG Form 182 (9/78)
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MONTAMA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Gallatin T. 2 Xors r_ 0 ol sec._12 Tract _CDDB
° L " L ] L} M
LAT. N.  LONG. w. uTM N € .
TOWN _ Bozeman SUBDIVISION BLOCK Lot

owner'sname _ Richard 0. Dean (new? Bilyeu?) . iaces

Bozeman, ¥T 59715

PHONE NUMBER

587-3748 ... 1983

1804 W, Babcock

ALT. LAND SURF. AT WELL MSL 5150 4 LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD — 133 & [WrERvALTTI
PUMPING LEVEL BELOW LSD -—].]Z.ZL t [From | 70 DESCRIPTION
STATIC WATER LEVEL® BELOW LSD I
YIELD IN GALLONS PER MIN. 8 0 4 fopsoil :
How TesTep. Daller TIME (MR ___ 2 [ 33 loose shale and dirt mix
IF F, SHUT-IN PRESS. IN PSI 33 [133 black shale
GEOLOGICAL SDURCE OF H,0 Hoppers -
Formation .
and Billman Creek Formation :

casinG oia. & in. rrom — 0 n, 1o _20 .

— In. FROM . To tt:
CASING TYPE welded steel
PERFORATED INTERVAL 20 1. vo_ 133 ¢,

: ft. TO tt. :
1 tt. To 1. |

PERFORATION DESC. _21NCh Slots 3
PUMP SIZE (HP.) TYPE -
DATE WELL compLETED __o ULy 25, 1978
HOW DRILLED cable
BY WHOM Lic.__ 268
werLL use _domestic
SOURCE OF INFO1 WELL APPROP. _____
pRILLER X OWNER ____  USGS____ SCS ____
OTHER: . -
HAS WELL LOCATION DEEN VERIFIED __ Y ©5
sywhom Bonnie Moore agency MSU
pAte veriFieo AuZ. 9, I 83
MEAS. POINT ABOVE LSD . 1. AT
TOTAL DEPTH BELOW LsD 233 1, 8 9/53 .
PUMPING LEVEL BELOW LSD 1t
SWL* BELOW LSO 1% " » 8/9/83 .
YIELD IN GPM
WATER TEMP.’C '
SPECIFIC CONOD. at 25°C
MBMG FILE NUMBER
DNR FILE NUMBER
WELL FORM NUMBER
MBMG WQ LAB NUMBER ' SKETCH MAP
SYS 2000 NUMBER J i -
OTHER: _5__:&;3_--_ mi —'z{ellyJX nyon R&+—
remarks: ot developed with pump - LitXl- Kelly Creek fiii/ downhill .

*F = FLOWING
MEMG Form 182 (9/79)

mile
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MONTANA BUREAU OF MINES AND GEOLOGY

WELL-DATA SHEET
COUNTY Zallatin T. 2 N&s Re?_eokd sec. O TracT _BCBC
° [ " ° ) " . i
LAT. N. LONG. w. UTM N £
yown __Bozeman ) SUBDIVISION BLOCK _____ LOT
ownerrs name _ Ladd and Bonnie Rutherford aooress 14541 Kelly Canyon RD.
Bozeman, MT 59715 PHONE NUMBER 587-9053 YEAR 1983
ALT.LAND SURF. AT WELL MSL _"5359 . LITHOLOGIC LOG
TOTAL DEPTH BELOW LSD 230 tt. | INTERVAL (FTJ]
PUMPING LEVEL BELOW LSD % rrom | 7o DESCRIPTION
STATIC WATER LEVEL* BELOW LSD . A
YIELD IN GALLONS PER MiN. . none avallav.is
HOW TESTED TIME (HR.)
IF F, SHUT-IN PRESS. IN PSI . .
GEOLOGICAL SOURCE OF H,0 Bil lmal:l Creek
Formation
casing ia. & in. From % T0 ft.
— In. FROM ft. To e,
casing Tvee _Steel
PERFORATED INTERVAL %, To .
. To tt.
. To .
PERFORATION DESC.
PUMP SIZE (HP.) TYPE
DATE WELL COMPLETED
HOW DRILLED
8Y WHOM uic.
WELL USE
SOURCE OF INFO: WELL APPROP.
DRILLER . OWNER ___ USGS.___ SCS ____
OTHER:
HAS WELL LOCATION BEEN VERIFIED __J €S .
By wHom __Bonnie Voore ,gency MoU (
bATE vERIFIED __AUZ. 21, 1983
MEAS. POINT ABOVE LSD 1.5 DATE
TOTAL DEPTH BELOW LSO  _195 1.
PUMPING LEVEL BELOW LSO .
SWL* BELOW LSD . 66w
YIELD IN GPM
WATER TEMP.’C
SPECIFIC COND 2t 25°C
MBMG FILE NUMBER
ONR FILE NUMBER
WELL FORM NUMBER
MBMQ WQ LAB NUMBER SKETCHN MAS
SYS 2000 NUMBER A S RS Bridger
OTHER: —-—?«— Canyon Rd, Kelly Canyon Rd
ABANDONZD IEIEEE 0.8 mi.

REMARKS.

0.5 mi.

*F =« FLOWING
MBMG Form 182 (9779}




133

APPENDIX F

DRAWDOWN AND RECOVERY CURVES




Location 1S7E20CABB*

Drawdown In Feet Below
Static Water Level

amping Time Recov
in Mlnut in Minutes
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Location 1S7E21CBCB*

Drawdown In Feet Below
Static Water Level

- 12.0

16.0

20-0

Pump Ing Time
In Mlnutes

Recovery

In

Mlnu

| me
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Location 2S%E12CCBD

Drawdown In Feet Below
Static Water Level

-12.8

-19-2

-25.6

m32.0

Recovery Time

In Minutes In Minutes
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Location 1S7E33CDAD*

Drawdown In Feet Below
Static Water Level

-1 -4

2-8

Pumping Time
In Minutes

ry Time
MI nutes
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M
Location 1S7E”~BDDD*

Drawdown In Feet Below
Static Water Level

-16-0

Pumping Time Recovery Time
In Minutes In Minutes
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Location 1S7E30DDCB*

Drawdown 1In Feet Below
Static Water Level

Pump Ing Recovery Tlme
In Minutes In Minutes
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Location 1S7E17CCBA*

Drawdown In Feet Below
Static Water Level

-1.6

Pumping Ti
In Minutes

Recovery TI

In

Minut
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Location 1S7E30DAAA*

Drawdown In Feet Below
Static Water Level

-96

-12-0

Pumping Tim Recovery Time
In Minutes In Minutes



Location 2S7E06BCBC

Drawdown In Feet Below
Static Water Level

-56

-11-2

-22-4

Pumping Time Recovery Time
In Minutes In Minutes
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Location 2S7EO6BBAB

Drawdown In Feet Below
Static Water Level

- 1.8

Pumping Time
In Minutes

Recovery Time

In

Minutes



Location 1S6E35DBBC*

Drawdown In Feet Below
Static Water Level

-1.2

Rump Ing Recovery
In Min utes In Mlnu
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Location 1S7E31CDCC*

Drawdown In Feet Beiow
Static Water Level

*«10-0

- 20.0

Pumping Time Recovery Time
In Minutes In Minutes
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Location 2S7E06CCDC

Drawdown In Feet Below
Static Water Level

-25

Pumping Time Recovery Time
In Minutes In Minutes
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Location 2S7EO6ACDB

Drawdown In Feet Below
Static Water Level

-96

-14-4

-19-2

-24.0

Pumping Time Recovery Time
In Minutes In Minutes



Location 1S7E31DDCD*

Drawdown In Feet Beiow
Static Water Level

40-0

- 20-0

-40-0

-60-0

Pumping Time Recovery Time
In Minutes In Mlnut
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Location 1S7E28ADBC*

Drawdown In Feet Below
Static Water Level

12-0

Pumping Time Recovery Time
In Minutes In Minutes
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Location 1S7E17CBBD*

Drawdown In Feet Below
Static Water Level

- 1.2

Pumping
In Minutes

Recovery Time
In Minutes
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Location 2S7EO0O6CDAB

Drawdown In Feet Below
Static Water Level

-16-8

-22-4

-28-0

Pumping Time Recovery TIme
In Minutes In Minutes
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Location 1S7E17CCBA*

Drawdown |In Feet Below
Static Water Level

ml.0

umpling
in Ml utes

Recov



153

Location 1S7E17CCDA*

Drawdown 1In Feet Below
Static Water Level

Time Recovery Time
In Minutes In Minutes
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Location 1S7E17ADBB*

Drawdown In Feet Below
Static Water Level

2.0

6.0

-8.0

-10.0

ump Ing Recovery Time
in Minutes In Minutes



Location 1S7E33AABA*

Drawdown In Feet Below
Static Water Level

umplng Time
In Minutes

In

ry Time
Minutes
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Location 1S7E30CADD*

Drawdown In Feet Beiow
Static Water Level

-5<0

10.0

In Minutes

very
Minu
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Location 1S7E17AACD*

Drawdown In Feet Below
Static Water Level
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Location 1S7E17ADBA*

Drawdown In Feet Below
Static Water Level

-1 -2

-16

Pump Ing Time
In MInutes

Recovery

In

MInu
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Location 1S7E20BBCD*

Drawdown In Feet Below
Static Water Level

-1.2

Recovery Time
In Minutes In Minutes
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Location 1S7E17AAAD*

Drawdown In Feet Below
Static Water Level

-48

-12.0

In Mlnut

Recovery Time



Location 2S7E06BCAD

Drawdown In Feet Below
Static Water Level

Pumping Time Recovery TiIm
In Minutes In Minutes
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Location 1S7E17BDBD*

Drawdown In Feet Below
Static Water Level

60

MI nu tes

Recovery
Mlnu
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Location 1S7E34BBBD*

Drawdown In Feet Below
Static Water Level

18.0

-+18.0

-27.0

Recovery
In  Miln In Milnu
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Location 1S7E29DCCA*

Drawdown In Feet Below
Static Water Level

-1.0

- 1-4

-19

-24

Pump Ing Reco very
In Minutes In Minu
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Location 1S7E17AACD*

Drawdown In Feet Below
Static Water Level

umping ! Recovery TIm
In Minutes in Minutes
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Location 1S7E30CDAB*

Drawdown In Feet Below
Static Water Level

Pumping Tim Recovery Time
In Minutes In Minutes
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Location 1S6E36DCDC*

Drawdown In Feet Below
Static Water Level

16.0

Pumping T Recovery Time
In Minutes In Minutes
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Location 1S7E33AACB*

Drawdown In Feet Below
Static Water Level

-2 4

-48

-9 <6

- 12.0

Pumping Time Recovery Time
In Minutes In Minutes
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Location 1S7E31DBAC*

Drawdown In Feet Below
Static Water Level

-3.5

-6-5

Recovery Time
In Minutes In Minut
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Location 1S7E34BBBD*

Drawdown In Feet Below
Static Water Level

-20

Pumping Time Recovery Time
Minutes Mlnu
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Location 1S6E25DABD*

Drawdown In Feet Below
Static Water Level

10.0

- 10-0
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Location 1S7E33CAAB*

Drawdown In Feet Below
Static Water Level
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Pumping TIm Recovery Tim
In Minut In Minutes
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APPENDIX G

CHEMICAL ANALYTICAL RESULTS
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GEOLOGIC BEDROCK MAP OF BRIDGER CANYON, BOZEMAN, MONTANA PLATE 1

EXPLANATION | '

FORT UNION FORMATION

TK§ MIXED CONGLOMERATE, CONTACT
SANDSTONE,AND SILTSTONE,

PRE-CRETACEOUS CLASTS

IN CONGLOMERATES

TERTIARY

U EAULT
D U, UPTHROWN SIDE
D, DOWNTHROWN SIDE

e — INFERRED FAULT

L

HOPPERS FORMATION

ANDESITIC SANDSTONE Ad-4 A A ALAALA ... THRUST FAULT,

Kh INTERBEDDED WITH CLAYSTONE SAWTEETH ON UPPER PLATE

AND SILTSTONE, BASAL DOTTED WHERE INFERRED

YELLOWISH-GRAY MASSIVE

CROSS-BEDDED SANDSTONE y
—‘ 7 ANTICLINE, DASHED WHERE

APPROXIMATELY LOCATED
ARROWS IN DIRECTION OF PLUNGE

TKf | BILLMAN CREEK FORMATION t v SYNCLINE, DASHED WHERE

1 APPROXIMATELY LOCATED
Kbc VARYING GRAY, RED AND .
PURPLE CLAYSTONE
INTERBEDDED WITH
SANDSTONE, SILTSTONF,
AND MINOR CONGLOMERATE S STRIKE AND DIP OF BEDS

ZONES OF FRESH-WATER
MOLLUSKS AND DINOSAUR BONES,

MINER CREEK FORMATION ' TUR
Km ANDESITIC SILTSTONE AND Y STRIKE AND DIP OF OVERTURNED BEDS

SANDSTONE WITH TUFF AND

Kms BENTONITE IN LOWER PAKTS

CONTAINS PLANT FOSSILS

AND DINOSAUR EONES ' - -
KMS,SULPHUR FLATS

SANDSTONEMEMBER MASSIVE
YELLOWISH-GRAYMOTTLED SANDSTONE

N — FORM LINE
COKEDALE FORMATION e

Kc ANDESITIC SILTSTONE, SANDSTONE,
MINOR CONGLOMERATE, TUFF,

BENTONITE, AND COAL, = THRUST FAULT
CARBONACEOUS LOWER PART, <

0 LOCALLY CONGLOMERATIC SANDSTONE,

CONTAINS FOSSIL PLANTS,
DINOSAUR BONES, AND
FRESH-WATER MOLLUSKS A A’ LINE OF CROSS-SECTION

EAGLE SANDSTONE FORMATION
Ke SANDSTONE AND CILTSTONE WITH
INTERCALATED COAL AND SHALE
IN UPPER PART, MASSIVE
CROSS-BEDDED SANDSTONE WITH
MINOR COAL, SILTSTONE, AND
SHALE IN LOWER PART

ZO;\JE OF HYDROTHERMAL ALTERATION

<
Kw
CRETACEOUS

Kbc

TELEGRAPH CREEK FORMATION

Ktc SILTSTONE WITH THIN-BEDDED SANDSTONE,
WITH CALCAREOUS CONCRETIONS
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GEOMORPHIC MAP OF BRIDGER CANYON, BOZEMAN, MONTANA
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TRUE
NORTH

EXPLANATION

SEE PLATE 4 FOR WATER
CAVAILABILITY

Qal

QUATERNARY STREAM-ALLUVIUM
WELL-SORTED ROUNDED

GRAVELS AT LEVEL OF
PRESENT STREAMS

Qc

QUATERNARY COLLUVIUM

UNSORTED POORLY -SORTED,
ANGULAR DEBRIS AT LEAST 3

FEET THICK ON SLOPES GRADING
TO STREAMS

‘I Qt

QUATERNARY CUT-TERRACGCE

GENTLY SLOPING SURFACE
TRUNCATING BEDROCK

Qtg
By

QUATERNARY GRAVEL-VENEERED TERRACE
GRAVEL-VENEERED , GENTLY

SLOPING SURFACE TRUNCATING BEDROCK

Qal
Qls
B
T1S
T2S

J

SCALE 1:24000

1-:lt-'sz-:-:o—1|(|LQMETER
MAGNETIC

NORTH

MODIFIED FROM ROBERTS, 1964

QUATERNARY LANDSLIDE

UNSORTED BLOCKS OF BEDROCK
AND SOIL, LOBATE SHAPE

BEDROCK

SLUMP SCARP
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MEASURED SITE LOCATION MAP OF BRIDGER CANYON |, BOZEMAN, MONTANA
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AREA WHERE SUPPLEMENTAL MEASUREMENTS TAKEN
DATA INCLUDED WITH ALL OTHERS IN TEXT

BONNIE K. MOORE 1984

TRUE | [MAGNETIC
NORT NORTH

EXPLANATION

&

/12

MEASURED WELL

ABANDONED WELL

MEASURED SPRING

SPRING NOT MEASURED

MEASURED STREAM SITE

MEASURED POND

SAMPLED SITE

NUMBER INDICATES WATER QUALITY
SAMPLE NUMBER |N TEXT

25
/KbeDEPTH TO STATIC WATER LEVEL/SOURCE

SEE TEXT FOR DETAILS

PLATE 3



FLATE 4

GROUND WATER RESOURCE MAP OF BRIDGER CANYON, BOZEMAN, MONTANA

THIS MAP IS A GENERALIZED EVALUATION OF WATER AVAILABILITY AND WATER QUALITY BOUNDARIES ARE APPROXIMATE.

BASED UPON GEOMORPHOLOGY AND WELL MEASUREMENTS OF DEPTH AND QUALITY

EXPLANATION

FAIR CHANCE OF FINDING WATER

AT DRILLING DEPTHS OF:

(lNDICATED BY THE FIRST LETTER:)
R — . /

ot e TT R

A 100 FEET OR LESS, 1 IN SECOND ;"OSITI‘ON

INDICATES NO KNOWN
WATER QUALITY PROBLEMS

DOES NOT SUGGEST THAT NO
B 101 TO 199 FEET QUALITY PROBLEMS WILL BE
ENCOUNTERED

I

C 200 7o 399 FEET 2 IN SECOND POSITION

INDICATES KNOWN WATER
QUALITY PROBLEMS

SUCH AS HYDROGEN SULFIDE
GAS, EXCESSIVE FLUUKIDE,
IRON STAINING,0OR EXCESSIVE
NITRATE AND/OR HIGH

TOTAL DISSOLVED SOLIDS

D 400 OR MORE FEET

E INDICATES KNOWN WATEK
AVAILABILITY PROBILEMS
SUCH AS ABANDONED WELLS

— l
- CONTACT SECTION CORNERS
/ BETWEEN WATER
RESOURCE TYPES

2/ SECTION NUMBERS

AREA NOT STUDIED

\ /T2
GREEN MOUNTAIN

4
/ SCALE 1:24000
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