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HYDROGEOLOGY AND AQUIFER SENSITIVITY OF
THE BITTERROOT VALLEY, RAVALLI COUNTY,

MONTANA

By David W. Briar and DeAnn M. Dutton

Abstract

The population of the Bitterroot Valley in west-
ern Montana increased rapidly in the 1990s, creating
concern about the potential for degradation of water in
local aquifers. From August 1994 through October
1997, the U.S. Geological Survey, in cooperation with
the Ravalli County Board of Commissioners and the
Bitterroot Conservation District, conducted a study of
the aquifers underlying the Bitterroot Valley. This
report describes the hydrogeology and assesses the sen-
sitivity of the aquifers to degradation.

The 7-mile wide by 52-mile long Bitterroot Val-
ley is drained by the north-flowing Bitterroot River,
whose flood plain extends the length of the valley and
is bounded by high terraces on the east and west. The
valley is situated in a structural basin surrounded by
intrusive, metasedimentary, metamorphic, and volca-
nic rocks. Tertiary sediments overlie bedrock and
occur as two distinct geological units--the ancestral
Bitterroot River deposits, which generally are coarse
grained, well sorted, and as much as 2,400 feet thick,
and the overlying alluvial-fan deposits, which are com-
posed of locally derived, poorly sorted erosional debris
of the adjacent mountains. The bedrock and Tertiary
sediments are overlain by Quaternary till, alluvial-fan
deposits, alluvium, and terrace deposits.

Most wells in the Bitterroot Valley are completed
in unconfined to semiconfined aquifers contained in
Quaternary and Tertiary basin-fill deposits. On the
basis of data from 9,424 wells, the shallowest static-
water levels and the largest values for yield and specific
capacity typically are associated with wells completed
in Quaternary deposits. Conversely, the deepest static-
water levels and smallest values for yield and specific
capacity typically are associated with wells completed
in Tertiary alluvial-fan deposits. Hydraulic character-
istics of the ancestral Bitterroot River deposits are
between these extremes. The hydraulic characteristics

of the aquifers did not vary significantly between the
eastern and western sides of the valley.

Regionally, the direction of ground-water flow is
from the mountain fronts along the basin margins
toward the center of the basin and diagonally downval-
ley. Hydraulic gradients are steepest in the principal
recharge areas near the mountain fronts and more grad-
ual in discharge areas along the flood plain of the Bit-
terroot River. The basin-fill aquifers are recharged by
infiltration of streamflow and irrigation water, subsur-
face inflow from bedrock, and direct infiltration of pre-
cipitation and snowmelt. Greater precipitation on the
western side of the valley results in greater recharge
there than on the eastern side of the valley. Ground-
water discharge is by seepage to springs and streams,
evapotranspiration, and withdrawals from wells.

Water in the basin-fill aquifers is primarily a cal-
cium bicarbonate type. The median specific conduc-
tance of 240 ground-water samples was 246
microsiemens per centimeter at 25 degrees Celsius and
the median nitrate concentration in 239 samples was
0.63 milligrams per liter as N. Samples from 20 wells
had nitrate concentrations exceeding 3 milligrams per
liter. The largest nitrate concentration was 5.9 milli-
grams per liter. Specific-conductance values and
nitrate concentrations generally were greater on the
east side of the valley. Nitrate concentration varied
seasonally in water from 16 wells that were sampled
approximately bimonthly for 1 year. The median radon
concentration in 43 ground-water samples was 810 pic-
ocuries per liter; the concentration in 38 samples
exceeded 300 picocuries per liter.

Although the relatively small nitrate concentra-
tions indicate that the total nitrate load to the sampled
aquifers has not resulted in nitrate concentrations that
exceed recommended standards to date, some parts of
the study area are more sensitive to degradation than
others. The sensitivity of the area aquifers to nitrate
loading is most strongly related to the total ground-
water recharge--the greater the recharge, the less sensi-
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tive is the aquifer to nitrate loading. Ground-water
recharge is directly related to the average annual pre-
cipitation and inversely related to the occurrence of
low permeability surface deposits, such as Tertiary
alluvial-fan deposits, in the respective area.

INTRODUCTION

The Bitterroot Valley is located in Ravalli
County of western Montana (fig. 1). During the early
1990s, the estimated population of Ravalli County
increased at the fastest rate in the State (38 percent),
changing from 25,075 in 1990 to 34,554 in 1997 (U.S.
Bureau of the Census, issued annually). Most of the
residents of Ravalli County live on the Bitterroot Val-
ley floor within a few miles of the river. Much of the
increase in population has been outside of established
cities and towns and is generally concentrated in hous-
ing areas where each dwelling has its own well and sep-
tic system. Under unfavorable conditions, the local
aquifers have the potential to become degraded owing
to continued growth. However, sufficient data were not
available to determine the effects of this growth and to
identify the areas where the aquifer may be sensitive to
potential degradation.

From August 1994 through October 1997, the
U.S. Geological Survey (USGS), in cooperation with
the Ravalli County Board of Commissioners and the
Bitterroot Conservation District, conducted a study of
the aquifers underlying the Bitterroot Valley. The
study was designed to expand knowledge of the
ground-water system through a systematic program of
data collection, research, and analysis. The results of
the study will be useful in developing a comprehensive
management program for the use and protection of the
ground-water resources of the Bitterroot Valley.

Purpose and Scope

This report describes the hydrogeology of the
Bitterroot Valley and assesses the sensitivity of the
aquifers underlying the benches along the west and east
sides of the valley to degradation. Specific objectives
were to:

1. Establish a ground-water-level and ground-
water-quality monitoring network to obtain base-line
information and to document changes in water levels
and quality since previous studies.

2. Implement a geographically indexed, com-
puter-based data framework to provide a basis for
future assessment of effects from various ground-water
management options.

3. Define ground-water flow paths, ground-
water-recharge sources, and ground-water-discharge
areas.

4. Characterize any potential sources of ground-
water-quality degradation and identify areas with exist-
ing degradation.

The study was conducted at two different scales:
a reconnaissance-level investigation of most of the val-
ley floor and bench areas along the east and west mar-
gins of the valley, and a more detailed investigation of
three “focus areas” on the benches. The reconnais-
sance-level investigation was designed to obtain base-
line data in the valley where existing hydrologic data
were sparse. Detailed investigations were aimed at
areas undergoing development or likely to undergo
development in the near future. The three focus areas,
which were selected to be representative of specific
hydrologic and physiographic settings in the valley, are
all undergoing rapid residential development.

To determine the geometry and hydraulic proper-
ties of the basin-fill aquifers, and to identify any spatial
trends in the data, a retrieval from the Montana Ground
Water Information Center (GWIC) data base (Ground-
water Information Center, Montana Bureau of Mines
and Geology, unpub. data, 1996) was converted to geo-
graphic-information-system (GIS) format. This data
base contains well-completion reports supplied by
drillers for 9,424 wells in the study area. Water levels
in 25 of these wells have been monitored quarterly by
the Montana Bureau of Mines and Geology (MBMG)
for the period 1993-96.

"A total of 263 wells were inventoried for this
study and the information was entered into the USGS
National Water Information System data base. When
possible, data for these wells were cross-referenced
with the GWIC data base. Water levels were measured
in 221 of the wells. Fifty-four of the wells were
selected a monitoring network, in which water levels
were measured approximately bimonthly during the
study. Specific conductance and water temperature
were measured onsite at 240 wells, and water-quality
samples were collected and analyzed for nitrate, chlo-
ride, and sulfate at 239 of these wells during the study.
Additional data collected prior to this study and by
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Figure 2. Location-numbering system.

DESCRIPTION OF STUDY AREA

The Bitterroot Valley is situated in a north-trend-
ing intermontane basin in the Northern Rocky Moun-
tains physiographic province (Fenneman, 1931). The
valley is bordered on the west by the Bitterroot Moun-
tains, on the east by the Sapphire Mountains, and on the
southeast by the Anaconda Range (fig. 1). The valley
averages about 7 mi wide and is about 52 mi long in the
study area. Basin-fill sediments extend from near the
confluence of the East and West Forks of the Bitterroot
River in the southern part of the study area to the
Ravalli County line north of Florence and encompass
about 380 mi2, or about 16 percent of the 2,400 mi“ part
of the drainage basin in Ravalli County.

Land use in the Bitterroot Valley historically has
been dominated by irrigated agriculture with some dry-
land farming along the eastern margin. Most farms also
have beef or dairy cattle and are smaller than 50 acres
(McMurtrey and others, 1972). Currently, hay and pas-
ture and some apple orchards are the main irrigated

Well 10N20W02ABBCO1

crops. Dryland wheat and barley are grown on the east-
ern benches which are also used for rangeland (Kendy
and Tresch, 1996). The conversion of agricultural land
for residential development is the major land use
change occurring in the Bitterroot Valley today.

Physiography and Drainage

The Bitterroot Valley contains two principal
topographic features and related aquifers. In the center
of the valley is the flood plain of the Bitterroot River,
which generally is 1 to 2 mi wide and extends the
length of the valley. Adjacent to the flood plain along
the west and east sides of the valley are extensive high
benches that range in width from 3 to 6 mi. These
benches typically slope toward the flood plain at from
4° or 5° near the basin margins to less than 1° near the
flood plain. Benches on the east side of the basin have
smooth topography and generally end in 50- to 150-ft
scarps at the flood plain, whereas benches on the west
side of the basin are dissected and merge gently with
the flood plain. This report refers to all sediments east
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of the Bitterroot River flood plain as east-side sedi-
ments and all sediments west of the Bitterroot River
flood plain as west-side sediments. The Bitterroot Val-
ley in the study area ranges in altitude from about 3,200
ft where the Bitterroot River flows out of the study area
on the north to about 5,500 ft on the highest terrace.

The major surface-water artery of the Bitterroot
Valley is the Bitterroot River, which originates in the
southern Bitterroot Mountains and the Anaconda
Range and flows northward to its confluence with the
Clark Fork about 15 mi north of the study area. About
4 times as many tributaries join the river from the Bit-
terroot Mountains on the west as from the drier Sap-
phire Mountains on the east. Natural flows of the
Bitterroot River and its tributaries typically peak in the
spring, decline through the summer, and remain rela-
tively stable through the winter. About 55 percent of
the total annual streamflow in the river discharges in
May and June in response to snowmelt and rainfall
(McMurtrey and others, 1972). During the summer,
irrigation withdrawals significantly reduce flow in the
Bitterroot River and some of its tributaries; some
reaches downstream from Hamilton routinely approach
the minimum flows required to support fisheries (Nun-
nallee and Botz, 1976). However, part of the diverted
water eventually drains back into the river system as
irrigation return flow. The U.S. Soil Conservation Ser-
vice (1947) estimated irrigation return flow to the Bit-
tetroot River was about 280,000 acre-ft/yr when
precipitation is normal, and about 216,000 acre-ft/yr
when precipitation is below normal.

McMurtrey and others (1972) calculated water
budgets for the Bitterroot River south of the Ravalli
County line for water years 1958 and 1959. On aver-
age, 1,772,000 acre-ft/yr flowed into the basin. Of this
total entry, 52 percent was from the west, 37 percent
was from the south, and 11 percent was from the east.
The average discharge of the Bitterroot River as it left
the study area near Florence was 1,540,000 acre-ft/yr;
thus, an estimated 232,000 acre-ft/yr, or 13 percent of
the total surface-water inflow, was lost to irrigation,
evapotranspiration, and other consumptive uses. Aver-
age annual streamflow at USGS gaging station
12344000, Bitterroot River near Darby, was about 8
percent greater during the present study period (water
years 1994-97) than during the period analyzed by
McMurtrey and others (1972).

Climate

The climate of the Bitterroot Valley is typical of
mid-altitude intermontane basins of the Northern
Rocky Mountains west of the Continental Divide, with
cold winters, mild summers, and varied precipitation.
On the basis of the 1961-90 period of record, the aver-
age annual precipitation at Hamilton (altitude 3,640 ft)
is 13.28 in., and the average annual temperature is 44.8
°F (National Oceanic and Atmospheric Administra-
tion, 1992). The average last occurrence of freezing
temperatures is May 30, and the average first occur-
rence is September 10 (Natural Resources Conserva-
tion Service, U.S. Department of Agriculture, unpub.
data., 1994). Thus, the average growing season is
about 103 days long. Precipitation at higher altitudes
of the Bitterroot Mountains along the western margin
of the drainage basin is about 45 in/yr in the south and
central parts of the valley and more than 80 in/yr in the
north (fig. 3). In contrast, precipitation along the crest
of the Sapphire Mountains on the eastern margin of the
drainage basin is about 25 to 35 in/yr. Monthly precip-
itation for the study period and mean monthly precipi-
tation for the period 1961-90 at Hamilton are shown in
figure 4.

Delineation of Focus Areas

To provide a more in-depth investigation of
selected parts of the study area, three focus areas were
chosen on the basis of physiography, geology, climate,
effect of irrigation, and development pressure. These
focus areas are referred to in this report as the Eight-
mile, Hamilton West, and Hamilton Heights areas

(fig. 5).

The Eightmile area is located east of Florence
and encompasses about 6.8 miZ of the lower part of the
Eightmile Creek drainage basin. The physiography of
the area is dominated by the alluvial plain of Eightmile
Creek, which is bounded on the north and south by low
hills of Tertiary sediments. The geologic source area
for the near-surface sediments in the Eightmile area is
the Sapphire Mountains, which are composed predom-
inantly of metasedimentary rocks (Tuck and others,
1996). Precipitation in the area averages about 14
in/yr. The maximum precipitation in the drainage area
upgradient from the Eightmile Creek area is less than
30 in/yr, making it the driest of the three focus areas.
Limited diversion of Eightmile Creek locally supplies

6 Hydrogeology and aquifer sensitivity of the Bitterroot Valley, Ravalli County, Montana
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in a confined aquifer generally is not definitively
related to the depth of the water-bearing strata.

Well yield is dependent on the capacity of the
installed pump, the efficiency of the well, and the abil-
ity of the aquifer to supply water to the well. Domestic
well yields of less than 10 gal/min are probably indica-
tive of poor aquifers.

Specific capacity is an expression of the produc-
tivity of a well obtained by dividing the well yield by
the pumping-induced drawdown in the well. For
example, a well that yielded 10 gal/min with 5 ft of
drawdown would have a specific capacity of 2 gal/min
per foot of drawdown. This well would be twice as pro-
ductive as a well that yielded the same 10 gal/min but
had a pumping-induced drawdown of 10 ft resulting in
a specific capacity of 1 gal/min per foot. Specific
capacity is dependent on both the efficiency of the well
and the ability of the aquifer to supply water to the well.
Assuming that most domestic wells in the study area
have similar efficiencies and that variations in well
efficiency are randomly distributed throughout the
study area, differences in specific-capacity values
reported in this analysis could be attributed to differ-
ences in the water-yielding capability of the various
basin-fill deposits in which the wells are completed.

One limitation of this analysis deserves noting.
The GWIC data base contains information about the
vast majority of wells completed in the study area but
does not contain information about “dry holes” or wells
that were never completed because insufficient yield
made them unsuitable for their intended use. There-
fore, statistics shown in figure 7 for wells completed in
geologic units that are relatively poor aquifers such as
the Tertiary alluvial-fan deposits might overestimate
the median yield and specific capacity of the aquifer.

Wells completed in Quaternary alluvium and ter-
race deposits had the shallowest static-water levels and
the largest values of yield and specific capacity of all
geologic units analyzed. These conditions are most
likely due to the well-sorted, coarse-grained character
of the deposits and their occurrence along the main Bit-
terroot River flood plain, which is the primary ground-
and surface-water discharge area for the valley. On the
basis of 12 aquifer tests for Quaternary alluvium and
terrace deposits, McMurtrey and others (1972) calcu-
lated transmissivity values ranging from 2,000 to
38,000 ft%/d.

Wells completed in Quaternary alluvial-fan
deposits had static-water levels essentially identical to

those for Quaternary alluvium and terrace deposits, but
had smaller values for yield and specific capacity.
These smaller values are most likely related to the Qua-
ternary alluvial-fan deposits being less well-sorted and
finer grained than the alluvium and terrace deposits.

In contrast to wells completed in Quaternary
deposits, wells completed in Tertiary alluvial-fan
deposits had the deepest static-water levels and small-
est values of yield and specific-capacity of all geologic
units analyzed. The deep static-water levels in the Ter-
tiary alluvial-fan deposits are due largely to their
present topographic position high on the basin margins
above the altitude of tributary streams that supply
recharge to the Quaternary deposits. The small values
for yield and specific capacity of wells completed in
Tertiary alluvial-fan deposits result from their fine-
grained, poorly sorted character and substantial post-
deposition compaction, cementation, and weathering,
which further reduce permeability.

Wells completed in the ancestral Bitterroot
River deposits had values for static-water level, yield,
and specific capacity between those for Quaternary
deposits and those for Tertiary alluvial-fan deposits.
The range in static-water levels in these wells can
largely be explained by the topographic position of the
parts of the formation that wells penetrate--generally
higher in altitude than the Quaternary deposits but
lower in altitude than the Tertiary alluvial-fan deposits.
The range in values for yield and specific capacity is
due largely to the permeability of the deposits which,
owing to compaction with time, is less than the perme-
ability of Quaternary deposits but greater than the per-
meability of the poorly sorted, silt- and clay-rich
Tertiary alluvial-fan deposits. Hydraulic-conductivity
values for five aquifer tests presented by Norbeck
(1980) for two deep test wells (2,627 and 1,110 ft) com-
pleted in the ancestral Bitterroot River deposits range
from 2.6 to 6.2 ft/d, which are within the range of
expected values for silty to clean sand (Freeze and
Cherry, 1979). Based on the geologic origin of these
sediments, the deep test-well data, and the extensive
statistical summary provided by the GWIC data base
analysis, the ancestral Bitterroot River deposits are
likely to be a productive aquifer at most locations or
depths in the study area.

Ground-Water Occurrence and Movement

Regionally, the direction of ground-water flow in
the Bitterroot Valley is from the mountain front along
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discharge in that area. The downgradient bulge
(convex westward) in the 3,250, 3,275, and 3,300 ft
contours near Eightmile Creek indicates that the creek
is losing water to the underlying aquifer and thereby
creating a ground-water mound in that area. Also, the
orientation of the water-level contours near the
northern and eastern boundaries of the area indicate a
direction of ground-water flow from the hills north and
east of the area toward the southwest, thereby
providing subsurface recharge to the alluvial-fan
deposits underlying the Eightmile area. Lastly, the
altitude of water levels in the northeast part of the area,
where shallow water-yielding zones are absent (fig. 8)
and wells are completed in a deep, confined aquifer,
are on average more than 100 ft deeper than water
levels in nearby wells completed in the shallower
aquifer. The water-level altitude in these deep wells is
nearly the same as the altitude of the Bitterroot River 2
miles to the west indicating that the direction of
ground-water flow in the deep aquifer may not be to
the west as it is in the shallower aquifer. This study
could not determine from the available data whether
the deep aquifer is actually a discontinuous gravel lens
that does not discharge to the Bitterroot River or
represents a gravel layer that extends under the hills
north of the Eightmile area and allows ground water to
flow to the northwest and eventually discharge to the
Bitterroot River north and downgradient from the
study area.

Water-level contours in the Hamilton West area
are strongly affected by topography (fig. 9). The three
major streams--Mill Creek, Blodgett Creek, and Can-
yon Creek--are all deeply incised into the basin-fill
deposits as they emanate from the mountain front.
Water-level contours indicate a general direction of
ground-water flow from the mountain front eastward
toward the Bitterroot River. Locally the direction of
ground-water flow is toward the incised streams, indi-
cating that these streams do not directly recharge the
adjacent alluvial-fan deposits. The alluvial-fan depos-
its are most likely recharged by smaller streams ema-
nating from the mountain front, flow from the major
streams diverted for irrigation, subsurface inflow from
the mountain bedrock, and precipitation and snowmelt
directly on the fan deposits.

Water-level contours in the Hamilton Heights
area are also strongly affected by topography (fig. 10).
The contours indicate a general direction of ground-
water flow from the high benches along the mountain

front westward toward the Bitterroot River. Locally the
direction of ground-water flow is toward the incised
channels of Coalpit, Willow, and Cow Creeks, indicat-
ing that these streams do not directly recharge the near-
surface Tertiary sediments underlying the benches.
Recharge to the benches is most likely from irrigation
water derived from the Bitterroot Irrigation District
Canal and the Republican and Hedge Ditches, and from
subsurface inflow from the mountain bedrock.
Although snowmelt on the benches may at times con-
tribute a minor amount of recharge, precipitation dur-
ing the growing season is probably insufficient to
exceed evapotranspiration and the soil-moisture defi-
cit.

Ground-Water Quality

Water samples were collected from 240 wells in
the study area for onsite determination of specific con-
ductance and temperature (table 4 in the Supplemental
Data section at the back of this report). Water samples
also were collected from 239 wells (fig. 5) in accor-
dance with guidelines described by Knapton (1985)
and analyzed in the laboratory for sulfate, chloride, and
nitrate concentration. Of these wells, 63 were in the
Eightmile area, 60 were in the Hamilton West area, 51
were in the Hamilton Heights area, and the remaining
65 were distributed in other parts of the study area.
Results of these analyses are presented in table 6 in the
Supplemental Data section at the back of this report.
Values and statistics presented in the remainder of this
section pertain to the samples collected during this
study and do not include data in table 6 that were col-
lected by MBMG or previous USGS investigations.

Specific conductance is a measure of the ability
of water to transmit an electric current, which is related
to the concentration and electrical charge of ions
present in the water. In natural waters, specific conduc-
tance typically is proportional to the dissolved-solids
concentration of the water--the larger the dissolved-sol-
ids concentration, the larger the specific conductance.
The median ratio of specific conductance to dissolved-
solids concentration for 62 analyses in table 6 is 1.5:1.
The distribution of specific-conductance values for
ground water in various locations in the study area is
shown in figure 12. The median specific-conductance
value for water from all 240 wells measured was 246
uS/cm. The highest specific-conductance value mea-
sured in the study area was 864 LS/cm; 54 samples had
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Figure 12. Specific conductance in well water grouped by location and geologic unit.
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FOCUS AREA

/\ Eightmile area

4+ Hamilton West area
X Hamilton Heights area

WATER TYPE
| Calcium bicarbonate
Il Calcium sulfate
Il Sodium sulfate
1V Sodium bicarbonate

Figure 19. Modified trilinear diagram showing percentages of major ions in well water from the three focus areas. Data were converted

fromi milligrams per liter to millequivalents per liter, then values for each cation and anion were plotted on the diagram as a percentage of
total milliequivalents per liter.
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Table 2. Location and description of surface-water sites and one spring (shown in downvalley order)

Location number

Site description

06N21W20AABBOI1
06N20W12AACDO1
06N20W12AACDO02
08N20W02ACBDOI1
10N19W03DCCDOI

Blodgett Creek on west side of Blodgett Canyon Campground Bridge, about 5 miles west of Hamilton
Bitterroot Irrigation District Canal where it crosses Willow Creek, about 5 miles southeast of Corvallis

Willow Creek east of where the Bitterroot Irrigation District Canal crosses, about 5 miles southeast of Corvallis
Spring at 373 Pine Hollow Road, about 2 miles southeast of Stevensville

Eightmile Creek where Granite Creek Road crosses on northeast side, about 6 miles east of Florence

enforceable (U.S. Environmental Protection Agency,
1996). National Secondary Drinking-Water
Regulations are established for contaminants that can
adversely affect the odor or appearance of water and
result in discontinuation of use of the water. These
regulations specify Secondary Maximum Contaminant
Levels (SMCLs) that are esthetically based and
nonenforceable (U.S. Environmental Protection
Agency, 1996).

The major-ion and trace-element concentrations
shown in tables 6-9 are all less than the MCL’s except
for one occurrence of cadmium equal to the MCL of 5
pg/L. One sample has a fluoride concentration larger
than the SMCL of 2 ug/L, six samples have iron con-
centrations larger than the SMCL of 300 pg/L, and five
samples have manganese concentrations larger than the
SMCL of 50 ug/L.

In an attempt to assess the degree of uncertainty
in the major-ion, trace-element, and radon data due to
sample collection and laboratory analysis, five blind
replicate samples and two field blanks were processed
and submitted concurrently from the field. Results of
the replicate analyses are included in tables 6 and 7.
Agreement between constituent concentrations in rep-
licate samples generally was good, with several excep-
tions: one instance of a 13-percent difference in
chloride concentration, one instance of a 25-percent
difference in potassium concentration, and one
instance of a 58-percent difference in iron concentra-
tion and 33-percent difference in manganese concen-
tration at magnitudes near the minimum reporting
levels for these constituents. Results of the field-blank
analyses are shown in tables 10 and 11 in the Supple-
mental Data section at the back of this report. All ana-
lyzed constituents in field blanks were below the
minimum reporting level, except for one instance of
potassium concentration at 0.19 mg/L and silica con-
centrations of 20 mg/L in two blanks. The silica present
in the blank samples has been recognized previously as

being due to contamination by the deionizing filters
used to prepare the blank in the laboratory. Silica con-
tamination of well-water samples due to sample prepa-
ration is probably minimal and was not of concern for
this study.

Radon is a naturally occurring, odorless, taste-
less, inert gas formed by the natural radioactive decay
of uranium, which is present to some extent in nearly
all rocks. Granitic rocks such as those surrounding
much of the Bitterroot Valley commonly contain ura-
nium. The presence of radon is a cause for concern
because inhalation of its radioactive decay products at
sufficiently elevated concentrations is known to cause
lung cancer. The average overall world indoor radon
concentration in air is about 0.4 pCi/L. However, indi-
cations are that average concentrations in the United
States are higher (Cothern, 1987). To minimize expo-
sure and possible health risks, the U.S. Environmental
Protection Agency (1992) recommends that the aver-
age radon concentration in indoor air not exceed 4.0
pCi/L.

The primary source of radon in indoor air is the
soil; radon from the soil can infiltrate houses through
cracks, vents, joints, or other openings in basement
floors and walls. The next largest source of radon in
indoor air is from degassing from well water used for
household purposes. A radon concentration of 10,000
pCi/L in water is estimated to produce a 1 pCi/L
increase in radon concentration in air, given the typical
usage and household characteristics in the United
States (Cothern, 1987). To keep radon concentrations
in indoor air to a minimum, the U.S. Environmental
Protection Agency (1996) established an MCL for
radon in water of 300 pCi/L but subsequently withdrew
the regulation in July 1997 at the direction of the U.S.
Congress (U.S. Environmental Protection Agency,
1997). Congress has directed the U.S. Environmental
Protection Agency to propose new regulations for
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Table 3. Summary of specific conductance, nitrate concentration, well density, average precipitation, and percentage of wells
completed in Tertiary alluvial-fan deposits in the three focus areas. Table ordered by increasing values of specific conductance and

nitrate concentration

[Abbreviations: uS/cm, microsiemens per centimeter at 25 degrees Celsius; mg/L, milligrams per liter]

Percentage of

Median specific Median nitrate Average number Average sampled wells

Focus area conductance in concentration of wells per square precipitation completed in

(uS/cm) (mg/L) mile (inches) Tertiary alluvial-
fan deposits
Hamilton West 87 0.17 62 41.28 6.3
Eightmile 286 91 51 19.68 0

Hamilton Heights 453 1.40 31 21.24 433

tation and, to a lesser degree, the percentage of
Tertiary alluvial-fan deposits in the respective area.

The difference in average annual precipitation in
and upgradient of the three areas and the resulting
quantity of water available for recharge is most proba-
bly the cause of the substantially smaller values for spe-
cific conductance and nitrate concentration in the
Hamilton West area as compared to the Eightmile and
Hamilton Heights areas (table 3). The drainage area of
the Hamilton West area receives about twice the annual
precipitation of the other two focus areas. Thus, the
larger quantity of water available for recharge in the
Hamilton West area probably has a diluting effect on
the specific conductance and nitrate concentration.

The extensive Tertiary alluvial-fan deposits in
the Hamilton Heights area are probably the cause of the
larger specific conductance and nitrate concentrations
as compared to the Eightmile area (table 3). Because
the Tertiary alluvial-fan deposits are generally less per-
meable, recharge to the Hamilton Heights area is more
limited than in the Eightmile area. The smaller quantity
of recharge to the Tertiary alluvial-fan deposits limits
dilution in those areas.

Although aquifers in west-side sediments have
smaller values for specific conductance and nitrate
concentration than those on the east side of the valley,
the west-side sediments might contribute more constit-
uent loading to the Bitterroot River than the east-side
sediments. The total constituent load to a system is a
function of the concentration of a constituent in the
source water multiplied by the total volume of that
‘water that recharges the system. Even though constit-
uent concentrations in ground water on the west side of

the valley are generally much smaller than those on the
east side, data presented in this report indicate that the
rate of ground-water flow through the west-side sedi-
ments and eventually discharging to the Bitterroot
River is considerably larger than that of the east side.
However, data of sufficient precision to accurately
determine the extent of loading in the study area are not
available.

SUMMARY AND CONCLUSIONS

The Bitterroot Valley is located in Ravalli
County of western Montana. During the early 1990s,
the Ravalli County estimated population increased at
the fastest rate in the State, with much of the increase
occurring outside of established cities and towns. The
potential for degradation of local aquifers due to con-
tinued growth is large. This study was initiated to
establish a ground-water monitoring network, imple-
ment a geographically indexed computer-based data
framework, define ground-water flow paths, describe
ground-water recharge sources and discharge areas,
characterize any potential sources of ground-water
degradation, and identify any areas with existing deg-
radation.

The Bitterroot Valley is situated in a 7-mi wide
by 52-mi long north-trending intermontane basin in the
Northern Rocky Mountains physiographic province.
The Bitterroot Valley contains two principal topo-
graphic features and related aquifers--the flood plain of
the Bitterroot River, which extends the length of the
valley, and the adjacent extensive high benches along
the east and west sides of the valley.

Summary and conclusions 35



The major surface-water artery of the Bitterroot
Valley is the Bitterroot River, which originates in the
southern Bitterroot Mountains and the Anaconda
Range and flows northward through the basin to its
confluence with the Clark Fork about 15 mi north of the
study area. About 4 times as many tributaries join the
river from the Bitterroot Mountains on the west as from
the drier Sapphire Mountains on the east.

To provide a more in-depth investigation of
selected areas of the valley, three focus areas were
selected on the basis of physiography, geology, climate,
effect of irrigation, and development pressure. The
three areas are referred to as the Eightmile, Hamilton
West, and Hamilton Heights areas.

The Bitterroot Valley is situated in a structural
basin most probably formed by crustal extension dur-
ing the middle Eocene Epoch. Intrusive, metasedimen-
tary, metamorphic, and volcanic rocks border the
valley and Tertiary sediments overlie bedrock and crop
out on the eastern, and to a lesser extent, western
benches. Tertiary sediments also occur at depth
beneath the benches, beneath a veneer of Quaternary
alluvium along the Bitterroot River flood plain, and
beneath Quaternary alluvial fans along the floors of
tributary valleys. These unconsolidated to semiconsol-
idated Tertiary deposits are composed of gravel, sand,
silt, and clay that occur as two distinct geological units:
the ancestral Bitterroot River deposits and the Sixmile
Creek Formation.

The ancestral Bitterroot River deposits--the
lower of the two Tertiary units in the basin--are com-
posed of rocks derived from the entire drainage basin,
with several distinctive clast types indicating transport
from the far southwestern end of the basin and possibly
even beyond. The ancestral Bitterroot River deposits
most likely result from deposition by a northward
through-flowing river of regional scale during the mid-
dle Eocene to middle Miocene epochs. The Sixmile
Creek Formation overlies the ancestral Bitterroot River
deposits and is composed of locally derived, poorly
sorted erosional debris of the adjacent mountains.

Quaternary glacial till underlies many of the high
benches along the Bitterroot Mountains, especially in
the southern part of the study area west of Darby. Qua-
ternary alluvial-fan deposits are present along much of
the western side of the valley and along the larger trib-
utary streams on the eastern side of the valley. Quater-
nary alluvium and terrace deposits occur along the

present flood plain of the Bitterroot River. The config-
uration of the water-level surface in the three focus
areas was determined from water levels measured from
August through December 1995.

Most wells in the Bitterroot Valley are completed
in unconfined to semiconfined aquifers contained in
basin-fill deposits of Quaternary and Tertiary age.
These deposits can best be described as a sequence of
complexly stratified lenses of cobbles, gravel, and sand
with varying amounts of intercalcated silt and clay.

Data for 9,424 wells were combined with the
geologic map information to produce statistics charac-
terizing the depth to static-water level, yield, and spe-
cific capacity of wells completed in various geologic
units and in various areas of the valley. Wells com-
pleted in Quaternary alluvium and terrace deposits had
the shallowest static-water levels and the largest values
for yield and specific-capacity. Wells completed in
Quaternary alluvial-fan deposits had similar static-
water levels but smaller values for yield and specific
capacity. Wells completed in Tertiary alluvial-fan
deposits had the deepest static-water levels and small-
est yield and specific-capacity values of all basin-fill
units analyzed. Hydraulic characteristics of the ances-
tral Bitterroot River deposits are between those of Qua-
ternary deposits and Tertiary alluvial-fan deposits.

Regionally, the direction of ground-water flow
in the Bitterroot Valley is from the mountain front
along the basin margins toward the center of the basin
and diagonally downvalley. The configuration of the
water-level surface generally reflects topography, with
steep hydraulic gradients in the recharge areas along
the mountain front and more gradual gradients in dis-
charge areas along the flood plain of the Bitterroot
River. The configuration of the water-level surface in
the three focus areas was determined from water levels
measured from August through December 1995.

Basin-fill aquifers in the Bitterroot Valley are
recharged by infiltration of streamflow and irrigation
water, subsurface inflow from surrounding bedrock,
and direct infiltration of precipitation and snowmelt.
The western side of the valley receives about twice as
much precipitation as the eastern side of the valley,
which is probably the most significant factor affecting
the quantity of recharge in those areas. Sediments
along the east side of the valley are also recharged by
the diversion of irrigation water from surface-water
sources outside their natural drainage area.
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The largest component of discharge from basin-
fill aquifers is most likely seepage to streams and
springs which occurs primarily in lower altitude, down-
gradient parts of bench areas and along the flood plain
of the Bitterroot River. Evapotranspiration is probably
the second largest component of discharge during the
growing season. Withdrawals by wells, primarily
domestic, also discharge basin-fill aquifers, although
much of the water is returned to the aquifers through
septic systems.

The median specific-conductance value for
water from the 240 wells measured in the study area
was 246 uS/cm. The largest specific-conductance
value measured was 864 uS/cm; 54 wells had specific-
conductance values less than 100 uS/cm. The median
specific-conductance value obtained from water sam-
ples from 141 wells on the east-side sediments of the
valley was 347 uS/cm, which was about 4 times as
large as the median specific-conductance value of 90
uS/cm obtained from the 85 wells measured on the
west-side sediments side of the valley. The specific
conductance of ground water is more dependent on
which side of the valley the well is located than on the
geologic unit in which the well is completed.

The median nitrate concentration for the 239
wells sampled in the study area was 0.63 mg/L. Water
from 20 wells sampled had nitrate concentrations
exceeding 3 mg/L. The largest nitrate concentration
was 5.9 mg/L; 57 samples had nitrate concentrations
below the minimum reporting level. The median
nitrate concentration for samples collected from the
143 wells in the east-side sediments of the valley was
1.05 mg/L--or about 6 times larger than the median of
0.17 mg/L for samples from the 83 wells completed in
west-side sediments. The concentration of nitrate in
ground water is more dependent on which side of the
valley the well is located than on the geologic unit in
which the well is completed. Data for 16 wells sampled
approximately bimonthly from November 1996
through October 1997 indicate a significant seasonal
variability in nitrate concentration in those wells.

On the basis of water samples collected from 43
wells, ground water in the three focus areas is primarily
a calcium bicarbonate type. However, one sample in
the Hamilton West area and two samples in the Hamil-
ton Heights area are a sodium bicarbonate type. All
constituent concentrations were less than MCL’s
except for one occurrence of cadmium equal to the

MCL of 5 ug/L. One sample had a fluoride concentra-
tion larger than the SMCL of 2 pg/L, six samples had

iron concentrations larger than the SMCL of 300 pg/L,
and five samples had manganese concentrations larger
than the SMCL of 50 pug/L. Radon concentrations for
samples from 43 wells range from 150 to 3,700 pCi/L
and have a median of 810 pCi/L.

Rapid and continued population growth and the
resulting widespread residential development probably
represent the greatest potential for change to water
quality in the study area. Although the relatively small
nitrate concentrations in the 239 wells sampled for this
study indicate that the total nitrate load to the sampled
aquifers has not resulted in nitrate concentrations that
exceed recommended standards to date, significant dif-
ferences exist between different parts of the study area
which are pertinent to the sensitivity of the aquifers in
those areas to contamination. The sensitivity of the
focus-area aquifers to nitrate loading is most strongly
related to the total ground-water recharge to each
area--the greater the recharge, the less sensitive the
aquifer is to nitrate loading. The quantity of recharge
is directly related to the average annual precipitation
and inversely related to the occurrence of low-perme-
ability surface deposits, such as Tertiary alluvial-fan
deposits in the area.
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Table 4. Records of selected wells

Location number--numbering system described in text.
Altitude of land surface--in feet above sea level.

Geologic unit--Qaf, Quaternary alluvial-fan deposits; Qalt, Quaternary alluvium and terrace deposits; Tabr, Tertiary ancestral Bitterroot River deposits;
Taf, Tertiary alluvial-fan deposits; TYDb, Tertiary through Middle Proterozoic bedrock.

Depth of well--in feet below land surface.

basing diameter--in inches.

Type of finish--O, open end; P, perforated or slotted; S, screen.

Depth to top of open interval--in feet below land surface.

Type of log available--D, driller.

Primary use of water--C, commercial; F, fire; H, domestic; I, irrigation; P, public supply; S, stock; U, unused.
Depth to water--in feet below land surface; flowing, water level above land surface.

Yield--in gallons per minute, reported to nearest whole number.

Specific capacity--in gallons per minute per foot of drawdown in a well.

Source of yield data--D, driller; O, owner; R, Reported; S, USGS.

Abbreviations-- °C, degrees Celsius; ft, feet; gal/min, gallons per minute; [(gal/min)/ft], gallons per minute per foot; in., inch; 4S/cm, microsiemens per
centimeter at 25 °C.

Symbols: <, less than; --, no data or not applicable.
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Table 4. Records of selected wells (Continued)

. . Depth to .
Altitude of . Depth of Casin Well Primary
Location number land Geol?glc vl\)rell diametir '1‘pr of top completion 'l‘ype.lo Lll(’g use of
surface unit (ft) (in.) finish ;::;:5:; date avariable water
)

10N20W02ABBCO1 3,225 Qaf - -- - - - - H
10N20W10ACBCO1 3,540 Tabr 193 6.0 (0] - 09-21-77 D H
10N20W10CBBDO01 3,555 Tabr 50 6.0 P 30 06-30-86 D H
10N20W11CDCDO1 3,250 Tabr 339 6.0 P 113 08-28-80 D F
10N20W12ACDBO01 3,214 Tabr 75 6.0 (o) - 11-06-84 D H
10N20W12ADCBO! 3,226 Tabr 90 - - - - - H
10N20W12ADDCO1 3,236 Qaf - - - -- - D H
10N20W12DAAAOI 3,244 Qaf - - - - - - H
10N20W12DABDO01 3,226 Qaf - - - - - - H
10N20W 12DADAO1 3,243 Tabr 57 6.0 (0] - 10-07-77 D H
10N20W12DDDCO01 3,220 Qaf - - - -- - - H
10N20W13BBA 01 3,204 Tabr 51 6.0 (o) - 05-14-59 - U
10N19WO05CCCCO01 3,380 Qaf - - - - - - H
10N19WO05CCCDO01 3,388 Qaf - 60.0 - - - - 1

10N19W05CDCCO01 3,399 Tabr 80 6.0 P 70 04-27-92 D H
10N19WO05DCDDO1 3,470 Qaf -- - - - - - H
10N19W06CDCB01 3,288 Tabr 80 6.0 P 65 06-26-90 D H
10N19W06CDDAO1 3,306 Qaf - - - - - - H
10N19W06CDDDO1 3,310 Tabr 109 6.0 P 101 10-10-84 D H
10N19W06DCCCO1 3,314 Qaf - - - - -- - H
1O0N19W06DCDAO1 3,340 Tabr 71 6.0 P 50 10-27-83 D H
10N19W06DDCCO1 3,352 Tabr 135 6.0 S 127 09-17-91 D H
10N19W07ADBCO1 3,346 Qaf -- -- - - - - H
10N19W(07BAADO1 3,306 Tabr 85 6.0 (0] - 04-06-82 D H
10N19W07BACBO01 3,283 Tabr 120 6.0 (0] -- 11-19-78 D H
10N19W07BCBB01 3,262 Tabr 75 6.0 (0] - 11-06-84 D H
10N19W07BDADO1 3,306 Qaf - - - - - - H
10N19W07BDBBO01 3,292 Tabr 104 6.0 P 70 03-04-94 D H
10N19W07CAABOt 3,300 Tabr 73 6.0 P 65 07-09-89 D H
10N19W07CABDO1 3,282 Qaf 39 6.0 (0] - 09-04-78 D H
10N19WO7CACCO1 3,273 Tabr 110 6.0 P 93 09-01-93 D H
1O0N19WO7CDAAO1 3,296 Qaf - - - -- - - H
10N19W07CDBAO1 3,282 Tabr 59 6.0 P 51 09-10-85 D H
10N19W07CDCCO01 3,268 Tabr 140 - - - - - H
10N19W07DABBO01 3,340 Tabr 120 6.0 P 90 01-29-91 D H
10N19W07DBBCO01 3,310 Qaf - - - - - - H
1O0N19WO07DBDAO1 3,330 Tabr 72 6.0 S 64 09-02-91 D H
10N19W(07DDCDO01 3,326 Qaf -- - - - - - H
10N19W(07DDDCO01 3,334 Qaf - - - - - - H
10N19WO0SABBCO01 3,448 Tabr 120 6.0 P 85 02-02-93 D H
10N19WO0SADADO1 3,500 Tabr 340 6.0 P 325 01-06-90 D H
10N19WO0SADDCO1 3,490 Tabr 287 6.0 S 238 10-17-92 D H
10N19W08SBADDO1 3,442 Qaf -- - - - - - H
10N19W08BBDDO01 3,408 Qaf - - - - - - H
10N19W08BCADO1 3,402 Tabr 320 6.0 P 303 04-28-94 D H
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Water level

Date of field

Specific

Water

Specific pH, .
Date of Depth to Yiel(! So;i:cl:l of capaci.ty ;;t;:y co:l:::t field t:'tr:xl:: Location number
measure- water (@almin) gy (VMDY parameter field (stan(.l- field
ment () fil measurement  (uS/cm) ard units) ©C)

08-03-94 31.62 - - - 08-03-94 138 - 14.5 10N20W02ABBCO1
07-26-91 40.21 20 D 0.1 07-25-91 110 7.0 12.0 10N20W10ACBCO1
12-19-95 11.39 25 D 2.1 10-25-95 63.0 6.6 11.0 10N20W10CBBDO1
12-19-95 48.16 75 D 1.1 10-25-95 143 7.2 14.0 I0N20W11CDCDO1
11-17-95 23.44 30 D 25 08-22-94 264 -- 13.5 10N20W12ACDBO!
11-17-95 35.71 -- - -- 08-28-95 354 -- 12.5 10N20W 12ADCBO01
11-19-95 23.05 -- - - 08-16-94 338 - 13.0 10N20W 12ADDCO01
11-17-95 29.43 -- - -- 08-15-94 286 -- 13.5 10N20WI12DAAAOI
08-24-95 33.67 - - - 08-24-95 283 - 14.0 10N20W 12DABDO1
11-18-95 30.13 25 D 2.5 08-15-94 292 -- 13.0 10N20W12DADAO1
11-17-95 4.04 - - -- 09-28-94 216 - 13.5 10N20W12DDDCO1
12-13-95 4.95 - - - - - - - 10N20W13BBA 0l
11-18-95 13.90 - - -- 08-18-95 297 - 11.0 1ON19W05CCCCO1
11-18-95 3.04 - - - 08-28-95 443 - 16.0 10N19W05CCCDOI
11-18-95 13.54 30 D 1.3 08-04-94 340 - 11.5 10N19W05CDCCO01
11-17-95 10.63 - - - 08-02-94 504 - 10.5 10N19W05DCDDO1
11-17-95 47.61 25 D 1.3 08-18-94 306 - 13.5 10N19W06CDCBO1
09-18-95 61.54 - - - 08-17-95 421 - 12.5 10N19W06CDDAO!
11-17-95 64.09 10 D -- 08-09-94 404 - 12.0 I0N19W06CDDDO1
11-18-95 58.58 -- - - 08-10-94 409 - 11.0 IO0N19W06DCCCO1
11-19-95 15.48 30 D 20 08-09-94 419 -- 11.5 10N19WO06DCDAO!
11-18-95 111.48 30 D 6.0 08-10-94 277 - 12.5 10N19W06DDCCO1
11-19-95 92.72 -- - - 08-04-94 359 - 12.5 10N19W07ADBCO1
11-17-95 62.10 30 D .9 08-08-94 386 - 12.0 I0NI9W07BAADOI
11-17-95 61.67 50 D -- 08-18-94 306 - 13.5 10N19W07BACBO1

—- - 30 D 2.5 08-24-94 366 -- 13.5 10N19W07BCBB0!
11-17-95 64.34 - - -- 08-23-94 351 - 14.0 10N19W07BDADO1
11-17-95 48.03 15 D - 08-10-94 353 -- 12.5 10N19W07BDBBO01
11-18-95 33.22 15 D .6 08-15-94 267 - 12.5 10N19W07CAABOI
11-19-95 22.04 22 D 24 08-16-94 272 - 12.0 10N19W07CABDO!
11-18-95 46.07 20 D - 08-18-94 327 -- 12.0 I0N19WO07CACCO1
11-18-95 23.56 - - -- 08-24-94 214 - 11.0 10N19WO07CDAAOI
11-17-95 20.32 30 D 9 08-16-94 228 - IL.S 10NI9WO07CDBAO1
11-17-95 31.72 - - - 08-28-94 276 - 1.5 10NI19W07CDCCO1
11-18-95 63.93 30 D 1.4 08-17-95 334 - 12.0 10N19W07DABBO1

- - - - - 08-15-94 263 - 13.0 10N19W07DBBCO1
11-19-95 37.38 10 D 4 08-17-95 199 - IL.S ION19WO07DBDAO01
11-17-95 33.33 - - - 08-22-94 124 - 11.0 10N19W07DDCDO1
11-17-95 38.99 - - - 08-19-94 185 - 10.5 10N19W07DDDCO01
11-18-95 31.84 20 D I.1 08-03-94 274 - 12.0 10N19W0SABBCO01
11-18-95 91.93 20 D 22 08-02-94 339 - 14.0 10NI9WOSADADO1
11-18-95 100.52 8 D .1 08-02-94 343 - 12.5 10N19W08ADDCO01
11-17-95 236.79 - - -- 08-23-94 337 - 15.5 10N19W08BADDO1
09-20-95 204.02 -- - -- 08-03-94 315 - 15.5 10N19WO08BBDDO01
11-18-95 196.85 20 D 1.0 08-15-94 271 - 16.5 10N19W08BCADO!
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Table 4. Records of selected wells (Continued)

. . Depth to
Altitude of . Depth of Casin Well
Location number land Geologic \:ell diametfr Typ.e of top completion Type‘lo fbllog
surface unit o (in.) finish f’f open date available
interval
(ft)

10N19W08BCBB0! 3,382 Tabr 200 6.0 P 180 06-26-90 D H
10N19W08BCCCO01 3,380 Tabr 158 6.0 P 150 07-06-89 D H
10N19WO08BDABO! 3,433 Tabr 319 6.0 S 311 04-30-90 D H
10N19W08BDBB01 3,416 Tabr 295 6.0 P 287 06-23-89 D H
10N19WO8SCBAAOI 3,400 Qaf -~ - - -- - - H
10N19W08CBDDO0! 3,374 Tabr 69 6.0 P 64 02-23-84 D H
10N19WOSCDACOI 3,406 Tabr 124 6.0 P 114 09-14-89 D H
10N19W08CDBDO1 3,397 Tabr 107 6.0 P 99 08-17-88 D H
10N19WOSDAACO1 3,482 Tabr 210 6.0 S 143 06-20-91 D H
10N19W08DBBDO01 3,438 Tabr 261 - - - - - H
10N19W08DCCBO1 3,454 Tabr 220 - - -- - - H
10N19W08DCCCO01 3,462 Tabr - - - - -- - H
10N19WO08DCCC02 3,460 Tabr 168 6.0 P 160 06-04-91 D H
10N19W08DCCDO! 3,468 Tabr 187 6.0 S 182 11-12-92 D H
10N19WO09ABCCO1 3,575 Qaf - - - - - - H
10N19W09BCCCO1 3,492 Tabr 290 6.0 S 235 04-24-92 D H
10N19W16BBBC01 3,518 Tabr -- -- - -- -- - H
10N19W17BAAAO1 3,436 Tabr - - - - - - H
10N19W17BBDAO1 3,412 Tabr -- - - - - - H
10N19W17BCABO1 3,388 Tabr - - - -- - - H
10N19WI17BCCCO01 3,372 Tabr -- - - - - - H
10N19W17DBBCO01 3,485 Tabr 215 6.0 (o) - 09-14-78 D H
1O0N19WI18AAAAOQ! 3,342 Tabr 75 6.0 P 67 07-04-89 D I

10N19W18AADBOI 3,326 Tabr 95 6.0 P 59 06-01-83 D H
10N19W18ABADO! 3,310 Tabr 65 - - - -- - H
10N19W18ADDCO1 3,352 Tabr 122 6.0 S 114 07-23-91 D H
10N19W18BCCBO1 3,220 Tabr 50 -- - - - - H
10N19W18DBBAOI 3,306 Tabr 140 -- - - - - H
10N19W19BDADO! 3,280 Tabr 65 6.0 P 57 09-27-77 D H
10N19W19DDAAO1 3,490 Tabr - - - -- -- - H
10N19W20BAADO1 3,490 Tabr 400 6.0 - - 00-00-93 - H
10N19W21CBBAO1 3,595 Tabr 389 6.0 P 381 05-24-95 D H
10N19W29ABACO! 3,672 Tabr 356 6.0 P 300 10-25-77 D H
10N19W30CACDO1 3,470 Tabr 211 6.0 () - 03-26-79 D H
09N20W19ADCAO! 3,870 Taf 90 6.0 P 20 01-01-78 D H
09N20W20ACABO1 3,492 Tabr 60 6.0 P 20 01-01-69 - H
09N20W20ACADOL 3,475 Tabr 198 6.0 P 40 05-24-93 D H
09N20W20CDCDO1 3,500 Tabr 160 6.0 P 60 08-08-87 D H
09N20W21ACCBO1 3,330 Qaf 37 - - - -- - H
09N20W21CCACO1 3,348 Tabr 125 6.0 P 100 04-20-93 D S
09IN20W26BACCO2 3,363 Tabr 552 6.0 P 310 04-28-90 D U
09N20W28CCBBO1 3,190 Qaf 40 -- - -- -- - H
09N20W29ADCCO1 3,390 Tabr 75 6.0 - - 00-00-89 - H
09N19W33BDBCO1 3,812 Qaf 228 6.0 P 60 10-21-78 D H
08N21W27DCBCO01 3,650 Qaf 30 6.0 P 22 05-24-78 D H
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Water level Specific Date of field Specific pH, Water
Source of . water- conduct- temper-
Date of Depth to Yield yield capacity quality ance, field ature, Location namber
measure- water (gal/min) data [(gal/min)/ parameter field (stam‘!- fleld
ment L) ft measurement  (1S/cm) ard units) C)

11-18-95 144.77 10 D .5 08-16-94 294 - 15.0 10N19W08BCBBO01
11-19-95 128.79 30 D 1.5 08-10-94 386 - 12.0 10N19W08BCCCO01
11-17-95 227.08 15 D i 08-08-94 243 - 15.0 10N19W08BDABO1
08-08-94 214.34 18 D v 08-08-94 291 -- 15.5 10N19W08BDBBO01
08-03-94 61.22 -- - - 08-03-94 306 -- 11.0 10N19W08CBAAOI
11-17-95 51.01 30 D 1.8 08-16-94 198 -- 10.0 10N19W08CBDDO1
11-17-95 74.39 30 D 8 08-09-94 338 - 10.5 10N19W08SCDACO01

-- - 30 D 3.0 08-18-95 257 - 10.0 10N19W(08CDBD01
11-17-95 68.53 5 D - 08-23-94 168 - 13.5 10N19WO0SDAACOI
11-17-95 198.23 -- - - 08-28-95 195 -- 13.5 10N19W08DBBD01
11-17-95 115.69 -- - - 08-28-95 274 - 11.0 10N19W08DCCBO1
08-19-94 136.80 -- - - 08-19-94 280 -- 11.0 10N19W08DCCCO01
12-19-95 139.97 20 D 3 10-26-95 258 7.2 11.0 10N19W08DCCC02
06-06-95 150.85 50 D 1.4 - -- -- -- 10N19W08SDCCDO01

- - -- - - 08-02-94 341 - 11.0 10N19W0O9ABCCO1
11-17-95 56.95 9 D 26.7 08-18-94 201 - 11.0 10N19W09BCCCO01
11-18-95 203.84 - - -- 08-24-94 184 - 13.5 10N19W16BBBC01
11-17-95 119.35 - - - 08-08-94 237 -- 11.5 10N19W17BAAAOI
11-17-95 90.62 -- - -- 08-19-94 182 -- 9.5 10N19W17BBDAO1
11-17-95 84.35 -- - - 08-19-94 193 -- 10.5 10N19W17BCABO!
11-17-95 93.95 -- - - - - -- -- 10N19W17BCCCO1
12-11-95 179.32 15 D 4 12-11-95 210 7.3 12.0 10N19W17DBBCO01
08-24-94 45.23 30 D 1.5 08-24-94 168 -- 11.5 10N19W18AAAAOQ]
11-17-95 4291 40 D 33 08-28-95 175 -- 11.0 10N19WISAADBOI1
11-17-95 30.28 - - - -- - - -- 10N19W18ABADOI
11-17-95 81.93 40 D 2.0 -- -- -- -- 10N19W18ADDCO1
01-21-95 26.95 -- - - -- -- -- -- 10N19W18BCCB01
11-19-95 68.82 -- - -- 09-13-95 186 6.9 10.0 10N19W18DBBAO1
10-25-95 50.60 12 .8 10-25-95 214 7.0 10.5 10N19W19BDADO1
10-25-95 167.94 -- - - 10-25-95 210 7.3 14.0 10N19W19DDAAO1
10-24-95 205.56 - - -- 10-24-95 191 7.1 13.5 10N19W20BAADOI
10-24-95 362.63 10 D .5 10-24-95 243 7.0 14.5 10N19W21CBBAO1
10-24-95 312.98 12 D .6 10-24-95 274 7.4 13.5 10N19W29ABACOI1

- -- 10 D 5.0 10-24-95 236 7.2 11.0 10N19W30CACDO1
10-23-95 16.38 3 - 1 10-23-95 141 6.4 12.0 09N20W19ADCAO01
10-11-95 32.95 2 o .1 10-11-95 118 6.5 11.0 09N20W20ACABO1
12-19-95 27.39 4 D 3 06-03-96 128 6.5 10.0 09N20W20ACADO1
09-14-95 22.13 10 D .1 09-14-95 230 83 10.0 09N20W20CDCD01
10-11-95 10.51 -- - -- 10-11-95 429 6.2 12.5 09N20W21ACCBO01
12-14-95 21 15 D -- 12-14-95 287 7.4 10.5 09N20W21CCACO1
12-19-95 79.14 218 D 48 -- - - -- 09N20W26BACC02

-- -- -- - -- 10-11-95 193 6.6 10.5 09N20W28CCBBO01
10-23-95 47.29 - - - 10-23-95 256 6.8 10.5 09N20W29ADCCO1

- -- 8 D - 08-22-95 177 7.4 18.0 09N19W33BDBCO1
12-19-95 7.11 40 D 25 06-03-96 70.6 6.6 8.5 08N21W27DCBCO1
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Table 4. Records of selected wells (Continued)

Depth to

Altitude of . Depth of Casin, Well Prima
Location number land Geol?glc vl:ell diametir Type of top completion Type of log use o;y
unit . finish of open available
surface (ft) (in.) interval date water
vy
08N20W01ACCBO1 3,762 Taf 135 6.0 P 127 04-15-89 D H
08N20WO01DAADO1 3,828 Taf 70 6.0 (0] -- 08-10-77 D U
08N20W01DABDO1 3,822 Taf 132 6.0 (o) - 01-27-78 D H
08N20W02CBDBO01 3,535 Taf 222 6.0 - - 00-00-80 - H
08N20W11BDAAOI 3,585 Tabr 279 6.0 P 271 11-25-77 D H
08N20W11CCADOI 3,610 Tabr 308 6.0 (0] - 08-06-85 D H
08N20W12BAAAO1 3,810 Taf 108 6.0 P 100 01-01-89 D H
08N20W13BBDBO01 3,802 Tabr 525 6.0 (0] - 01-01-69 - H
08N20W14ABDB0! 3,690 Tabr 367 6.0 P 362 01-01-88 - H
08N20W19BAADO3 3,393 Tabr 52 6.0 (0] - 06-20-57 D U
08N20W23CDDDO1 3,545 Taf 232 6.0 0 - 07-20-84 D H
08N20W26BAACO1 3,510 Tabr 440 6.0 P 145 09-30-92 D H
08N20W30CDABO1 3,407 Qaf 39 6.0 P 34 08-09-89 D P
08N19W04BDAAO! 3,950 Tabr 56 6.0 P 51 02-28-85 D H
08N19W07CBBDO1 3,893 Taf 117 48 (0] -- 00-00-56 - H
08N19W10BBCAO1 4,079 Tabr 70 6.0 (0] - 02-15-45 - H
08N19W11CDBBO! 4,260 Tabr 50 6.0 P 42 12-21-79 D H
07N21W13BBADOI 3,590 Tabr 100 6.0 (0] - 06-13-79 D H
07N21W25CABCO1 3,489 Tabr 48 6.0 P 35 10-17-87 D H
07N21W36DDDCO1 3,487 Qalt 31 6.0 P 23 10-20-76 D H
07N20W32DDDA02 3,473 Qalt 40 8.0 (0] -- 00-00-62 - F
07N20W34CCCDO1 3,546 Tabr 90 6.0 (0] - 06-09-80 D H
07N20W34CDDBOI 3,568 Tabr 94 6.0 (0] - 03-05-94 D H
07N20W36CCCAO1 3,741 Taf - - - - - - H
06N21W(01ACDAO1 3,520 Qaf 35 8.0 - -- 00-00-30 D H
06N21W01CADDO1 3,547 Tabr 63 6.0 (0] - 10-25-78 D H
06N21WO01CBABO1 3,590 Tabr 80 6.0 - -- 00-00-92 - H
06N21W01CBABO2 3,590 Qaf - - - -- - - U
06N21W02ABBDO01 3,750 Taf 89 4.0 - - -- - H
06N21W02CADDO1 3,692 Tabr 137 5.5 S 108 10-24-77 D H
06N21WO3ACBAOI 3,839 Tabr 42 6.0 0 - 10-29-73 D H
06N21W03CAACO! 3,852 Tabr 42 6.0 P 37 11-16-71 D H
06N21W03CCDDOI 3,965 Taf 40 6.0 S 20 04-01-91 D H
06N21W03CDACOI 3,825 Tabr 320 6.0 P - 03-07-78 D U
06N21W03DDAAO1 3,760 Qaf 34 6.0 P 26 04-10-78 D H
06N21W09DADAOI 4,045 Tabr 412 6.0 P 352 09-04-81 D H
06N21W10BDDDO1 3,885 Taf -- - - - - - H
06N21WI11ABAAOI 3,632 Tabr 136 6.0 P 128 02-08-79 D H
06N21WI1I1CAAAOQ] 3,632 Tabr 60 6.0 - - - - H
06N21W11CBCAOI 3,695 Qaf 36 6.0 (0] -- 07-26-78 D H
06N21W11CBDCO1 3,705 Tabr 180 6.0 (0] -- 04-22-94 D H
06N21W11CDCBO01 3,630 Tabr 75 6.0 P 67 09-22-90 D H
06N21W11DCCAO1 3,630 Qaf -- - - - -- - H
06N21WI12ABABOI1 3,502 Tabr 42 4.0 - - 06 -- 53 - H
06N21W12BDDDO01 3,545 Tabr 270 6.0 P 45 06-22-76 H
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Water level . Date of field Specific Water
Source of Spec:fic water- conduct- > temper-
Date of Depth to Yield yield capacity quality ance, field ature, Location number
Measure- water (gal/min) data [(gal/miny/ parameter field (stan(}- field
ment (ft) fi measurement  (US/cm) ard units) 0)
04-15-89 35.00 50 D - 08-23-95 648 7.6 10.5 08N20W01ACCBOI
07-26-91 64.40 5 D 2 - - - - 08N20WOIDAADO1
07-26-91 52.32 25 D 4 10-26-95 626 7.7 9.5 08N20WOIDABDO1
08-23-95 205.15 - - - 08-23-95 306 7.7 13.5 08N20W02CBDBO01
08-23-95 264.30 15 D 5 08-23-95 564 7.6 15.0 08N20W11BDAAO1
08-06-85 270.00 15 D .6 08-23-95 60.9 7.6 14.0 08N20W11CCADO1
10-10-95 54.99 25 D - 10-10-95 812 7.9 11.0 08N20W12BAAAOI
- - 6 0 3 10-10-95 622 7.3 11.5 08N20W13BBDBO01
10-23-95 329.72 - - - 09-15-95 579 7.5 14.5 08N20W14ABDBO01
12-19-95 14.10 - - - - - - - 08N20W19BAADO3
12-11-95 199.35 10 D 3 12-11-95 384 7.9 12.0 08N20W23CDDDO1
12-19-95 180.49 15 D - 06-05-96 416 7.2 16.0 08N20W26BAACO1
12-19-95 18.01 20 D 1.0 - - - - 08N20W30CDABO1
12-19-95 15.39 15 D .6 08-22-95 169 7.9 8.5 08N19W04BDAAO1
12-19-95 98.17 - - - 08-22-95 766 8.0 10.0 08N19W07CBBDO1
08-23-95 38.70 20 (o) - 08-23-95 288 7.8 13.5 08N19W10BBCAO1
07-26-91 36.22 15 D 8 10-26-95 233 73 8.5 08N19W11CDBBO1
12-14-95 24.46 10 D 2 12-14-95 82.2 7.6 9.5 07N21WI13BBADO1
12-12-95 11.90 30 D 1.2 12-12-95 89.5 6.9 10.0 07N21W25CABCO1
12-19-95 12.52 20 D 1.5 08-24-95 489 6.7 14.0 07N21W36DDDCO1
12-19-95 8.97 -- - - - - - - 07N20W32DDDA02
11-10-95 13.38 10 D 2 07-25-95 473 7.6 10.5 07N20W34CCCDO01
11-10-95 22.23 20 D 4 07-26-95 417 7.6 12.0 07N20W34CDDB01
12-12-95 12.14 - - - 12-12-95 313 7.8 12.0 07N20W36CCCAO01
- -- - - - 04-19-95 28.0 6.6 10.0 06N21W01ACDAO1
- - 10 D 4 04-18-95 71.0 6.9 11.0 06N21W01CADDO1
- - -- - - 04-19-95 74.0 7.0 10.0 06N21W01CBABOI1
10-20-95 38.15 - - - - -- - - 06N21W01CBAB02
12-19-95 42.18 - - - 08-15-95 90.3 7.4 15.0 06N21W02ABBDO01
- - 7 D 2 04-20-95 25.8 6.7 10.0 06N21W02CADDO1
10-20-95 16.55 25 D 1.7 04-20-95 254 6.8 9.0 06N21WO3ACBAO1
10-20-95 12.09 15 D 1.2 04-20-95 88.6 6.5 9.5 06N21WO3CAACO1
- - 10 D 4 04-20-95 197 73 8.5 06N21WO03CCDDO01
12-19-95 34.87 - - - - -- - - 06N21W03CDACO1
10-20-95 15.11 25 D 1.6 04-20-95 87.5 6.5 10.0 06N21W03DDAAO1
04-20-95 flowing 8 D - 04-20-95 266 8.6 7.5 06N21WO09DADAO1
10-20-95 45.75 - - - 04-20-95 109 7.2 6.5 06N21W10BDDDO1
- - 30 D - 04-20-95 102 7.5 9.5 06N21W11ABAAO1
10-20-95 4.06 - - - 04-18-95 136 6.8 8.5 06N21WI11CAAAOL
10-20-95 14.03 6 D 4 04-19-95 144 7.0 6.5 06N21WI11CBCAO1
10-20-95 32.10 5 D - 04-19-95 161 7.8 11.0 06N21W11CBDCO1
10-20-95 14.40 12 D 3 06-12-95 121 7.2 12.0 06N21W11CDCBO1
- - - - - 10-26-94 210 7.8 10.0 06N21W11DCCAOI
-- - - - - 04-18-95 59.0 6.6 10.0 06N21W12ABABO1
-- - 25 D 3 04-18-95 149 6.9 9.5 06N21W12BDDDO01
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Table 4. Records of selected wells (Continued)

Depth to

Altitude of Depthof  Casin, Well Primary
Location number land Geologic \Sell diametir Typ'e of top completion Type. of log use of
unit . finish of open available
surface (ft) (in.) interval date water
(ft)
06N21WI13BADCO1 3,582 Tabr 43 6.0 - - 00-00-86 - H
06N21W13BBABO1 3,662 Tabr 138 6.0 P 120 05-19-92 D H
06N21WI13CCCDO01 3,622 Qaf - - - - - - H
06N21W13DBBDOI 3,542 Qaf - - - - - - H
06N21W14BCBDO1 3,818 Tabr 99 6.0 P 91 01-11-79 D H
06N21W14BDACO! 3,718 Tabr 48 6.0 P 40 06-25-92 D H
06N21W14DAADO! 3,630 Tabr 54 6.0 P 49 04-28-69 D H
06N21W15ABBBO01 3,885 Taf 132 6.0 - - 09-19-62 - H
06N21W15ADBCO1 3,850 Tabr 300 6.0 P 100 07-12-80 D H
06N21W15CDDDO01 3,918 Tabr 120 6.0 P 70 10-01-79 D H
06N21W21ADDBO01 4,190 Tabr 162 6.0 P 154 12-13-90 D H
06N21W22AADCO1 3,820 Tabr 41 6.0 - - 04-12-55 - H
06N21W22BCCAO01 4,100 Tabr 132 6.0 P 124 05-10-89 D H
06N21W22CACAO01 3,985 Tabr 81 6.0 P 73 02-07-83 D H
06N21W23ADAAOI 3,638 Qaf 40 - - - 00-00-38 - H
06N21W23BABBO01 3,750 Qaf - - - - - - H
06N21W23BDDDO01 3,705 Qaf 29 6.0 P 24 08-03-73 D H
06N21W23CABCO1 3,815 Tabr 135 6.0 0 - 06-10-85 D H
06N21W23CBCBO! 3,862 Tabr 160 6.0 P 140 08-16-78 D H
06N21W23CDCBO01 3,775 Tabr 86 6.0 (0] - 01-16-80 D H
06N21W23DADAO! 3,618 Qaf 33 6.0 - -- -- - H
06N21W23DADDO01 3,610 Tabr 42 6.0 - - - - H
06N21W23DBDAO1 3,665 Qaf 30 -- - - - - H
06N21W23DDAAO1 3,610 Qaf 38 6.0 P 30 07-01-91 D H
06N21W23DDADOI 3,598 Qaf 35 6.0 - - 07 -- 47 - H
06N21W23DDBBO0! 3,641 Qaf 38 6.0 P 30 04-14-89 D H
06N21W23DDCBO0! 3,615 Qaf 40 6.0 (o) - 08-14-68 D H
06N21W23DDDAOI 3,595 Qaf 15 12.0 - - 06 -- 54 - H
06N21W24BAACO1 3,562 Qaf 40 6.0 (6] - 11-27-78 D H
06N21W24BDCCO01 3,590 Tabr 112 4.0 - - 00-00-43 - H
06N21W24CCACO1 3,575 Tabr 50 6.0 (6] -- 04-27-77 D H
06N21W24CCBB01 3,599 Tabr 16 6.0 - - - - U
06N21W24CCBB02 3,601 Qaf 33 6.0 P 26 08-04-73 D U
06N21W24CCCBO1 3,588 Qaf 43 6.0 (6] - - - H
06N21W25DBAAO1 3,570 Tabr 66 12.0 - - 04-10-46 - P
06N21W26AADDO1 3,565 Tabr 50 6.0 0 - 08-12-68 D H
06N21W26ABADO1 3,695 Tabr 128 6.0 (6] - 09-27-67 D H
06N21W26BBCAO1 3,779 Tabr 60 6.0 - -- 00-00-83 - H
06N21W26CBABO1 3,705 Tabr 60 - - - - - H
06N21W26DBADO0] 3,613 Tabr 79 6.0 P 74 01-15-81 D I
06N21W26DBDD01 3,601 Tabr 174 6.0 P 140 04-22-94 D I
06N21W27ADBCO1 3,835 Tabr 60 6.0 P 52 09-26-77 D H
06N2]1 W27BABAOI 3,892 Tabr 278 6.0 P 140 08-16-83 D H
06N21W27BBAAOI 4,030 Tabr 126 6.0 (6] - 06-12-75 D H
06N21W34ABCDO1 3,762 Qaf 39 - - - 00-00-81 - H
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Water level Specifi Date of field Specific H Water
Source of pecliic water- conduct- P, temper-
Date of Depth to Yield yield capacity quality ance, field ature, Location number
measure- water (gal/mim) 7 - [(gal/miny parameter field (stand- field
ment (f f measurement  (US/cm) ard units) °O)
- - - - - 04-18-95 143 7.8 11.5 06N21W13BADCO1
10-20-95 66.68 25 D 3.1 04-18-95 90.0 7.6 11.0 06N21W13BBABO1
- - - - - 10-26-94 89.9 6.2 11.5 06N21W13CCCDO1
- - - - - 05-01-95 106 6.4 11.0 06N21W13DBBD01
- - 15 D .8 04-19-95 573 7.0 10.0 06N21W14BCBDO1
10-20-95 13.39 22 D .8 10-26-94 82.2 7.1 12.0 06N21W14BDACO1
10-26-94 4.14 20 D 4.0 10-26-94 58.3 6.1 9.0 06N21W14DAADO1
10-20-95 89.85 50 (6] - 04-19-95 75.8 6.7 10.0 06N21W15ABBB01
10-20-95 135.60 5 D .1 06-12-95 101 7.7 12.0 06N21WI15ADBCO1
10-20-95 44.87 9 S 2.0 10-26-94 50.3 6.4 9.5 06N21W15CDDDO1
10-20-95 129.19 10 D 7 10-25-94 122 7.2 11.0 06N21W21ADDBO1
- - 60 (0] - 04-20-95 40.1 6.7 9.5 06N21W22AADCO1
10-20-95 91.49 12 D - 08-29-94 124 7.0 11.0 06N21W22BCCAO1
- - 4 D 2 08-29-94 120 6.4 13.5 06N21W22CACAO01
- - - - -- 10-25-94 472 6.2 11.5 06N21W23ADAAO1
- - - - -- 10-25-94 28.4 6.1 11.5 06N21W23BABBO01
- - 20 D 1.0 08-30-94 36.2 6.3 12.5 06N21W23BDDD01
10-20-95 102.25 10 D 2 06-12-95 79.0 7.1 10.0 06N21W23CABCO1
10-20-95 94.92 10 D 2 09-13-94 110 7.1 11.0 06N21W23CBCBO1
10-20-95 48.52 12 D 1.2 08-30-94 105 6.6 12.0 06N21W23CDCBO01
10-20-95 5.22 - - - 09-01-94 48.4 6.1 10.5 06N21W23DADAO1
10-20-95 6.78 - - - 08-31-94 54.0 6.1 11.0 06N21W23DADDO1
- - - - -- 07-10-95 439 6.7 11.0 06N21W23DBDAO1
- - 50 D 1.7 08-31-94 50.8 6.3 14.5 06N21W23DDAAO1
10-20-95 8.14 - - -- 08-31-94 51.7 6.3 12.5 06N21W23DDADO01
10-20-95 4.69 50 D 1.9 08-31-94 514 6.3 10.0 06N21W23DDBB01
10-20-95 3.52 40 D 1.3 08-31-94 73.3 6.6 10.0 06N21W23DDCBO01
10-20-95 4.38 - - - 08-31-94 59.2 6.2 11.0 06N21W23DDDAO01
10-20-95 17.71 7 D 4 10-25-94 92.9 6.6 9.0 06N21W24BAACO1
10-20-95 54.92 - - - 04-19-95 175 9.4 11.0 06N21W24BDCCO01
10-20-95 20.83 15 D 9 08-31-94 63.3 6.2 12.5 06N21W24CCACO1
08-31-94 9.36 - - - 08-31-94 60.2 6.3 14.0 06N21W24CCBBO01
10-20-95 7.41 15 D 15.0 08-31-94 57.3 6.5 14.5 06N21W24CCBB02
-- - 15 R - 08-30-94 69.3 6.3 11.0 06N21W24CCCBO1
- - 480 R - 12-14-95 293 7.2 12.0 06N21W2SDBAAOI
10-20-95 35.98 40 D 4.0 08-19-94 90.3 6.6 10.0 06N21W26AADD01
10-20-95 36.58 8 D .1 08-18-94 212 7.2 11.5 06N21W26ABADO01
10-20-95 34.54 - - - 08-30-94 45.3 6.3 10.5 06N21W26BBCAO1
10-20-95 15.14 - - - 08-30-94 97.9 6.7 11.5 06N21W26CBABO1
12-19-95 31.37 10 D 2 - - - - 06N21W26DBADO01
10-20-95 37.74 30 D 3 09-13-94 107 7.2 13.0 06N21W26DBDDO01
10-20-95 44.38 20 D 1.7 08-29-94 108 6.4 10.0 06N21W27ADBCO1
10-20-95 66.34 5 D - 08-30-94 99.2 6.7 12.0 06N21W27BABAO1
12-19-95 81.27 9 D 8 08-15-95 83.9 7.8 11.0 06N21W27BBAAO1
08-04-95 16.46 - - - 08-04-95 100 6.6 11.0 06N21W34ABCDO1
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Table 4. Records of selected wells (Continued)

Depth to

Altitude of . Depth of Casin Well Primary
Location number land Geol?glc 5ell diametir Typ .e of top completion Type. of log use of
unit . finish of open available
surface () (in.) interval date water
(ft)
06N20W01BABAO1 3,830 Taf 45 6.0 (0] - 04-18-69 D H
06N20W01BABBO1 3,810 Taf 265 6.0 P 40 03-10-78 D H
06N20W01CDCDO1 3,845 TYb 120 8.0 P 20 06-21-79 D H
06N20W02AADCO1 3,765 TYb 115 6.0 P 50 08-03-91 D H
06N20W02BBDAO1 3,679 Taf - - - - - - H
06N20W02CCAAOQ1 3,682 Qaf - -- - - -- - H
06N20W02DCDCO01 3,735 TYb 25 6.0 - - 00-00-20 - H
06N20W03BDBBO01 3,570 Tabr 43 6.0 P 36 07-10-73 D H
06N20W03BDCCO1 3,585 Qaf - - - - - - H
06N20W03CCDBO01 3,625 Tabr - - - - - - H
06N20W04AABCO1 3,528 Qaf 34 6.0 (6] - 01-04-75 D H
06N20W04ACCDO1 3,545 Tabr 55 6.0 0] - 03-04-93 D H
06N20W04ADCDO1 3,542 Tabr 100 6.0 0 - 05-09-77 D H
06N20W04CCCDO1 3,504 Tabr 50 6.0 0 - 04-06-83 D H
06N20W04DCCBO1 3,562 Tabr 58 6.0 P 50 12-13-91 D H
06N20W09BDDDO01 3,578 Tabr 125 6.0 - - - - H
06N20W09CBCCO1 3,562 Tabr 90 - - - - - H
06N20W09CCDBO01 3,585 Tabr 99 6.0 (0] - 08-01-90 D H
06N20W09DCABOI 3,585 Tabr - - - - - - H
06N20W10AADCO1 3,722 Taf 160 6.0 P 130 05-27-88 D H
06N20W10ABDBO01 3,705 Taf 66 6.0 P 47 04-28-87 D H
06N20W10BCACO01 3,690 Taf 167 6.0 (6] - - D H
06N20W10CACBO1 3,722 Taf 200 6.0 (6] -- 11-07-74 D H
06N20W10DADDO1 3,772 Taf 60 6.0 - - - - H
06N20W10DBBBO01 3,730 Taf 46 6.0 P 38 07-07-93 D H
06N20W10DCABOI 3,742 Taf 68 6.0 - - - - H
06N20W11CCBDO! 3,788 Taf 174 6.0 S 111 04-27-95 D H
06N20W11DBAAO1 3,790 Taf 135 6.0 P 95 11-22-77 D H
06N20W12ABDB01 3,875 Qaf 22 - - - - - H
06N20W12CCCDO01 3,883 Taf 63 6.0 (0] - 09-26-73 D 1
06N20W13BADDO1 3,945 TYb 35 - - - - - H
06N20W13BCACO1 3,948 Taf - - - - - - H
06N20W14ACDDO01 3,884 Taf 120 6.0 P 80 03-22-83 D S
06N20W14BADBOI 3,842 Taf 80 6.0 P 50 06-24-76 D H
06N20W14BBBB01 3,792 Tabr 1,110 4.0 P 209 04-06-79 D U
06N20W14CAAAQ] 3,830 Taf 78 6.0 S 54 05-13-93 D H
06N20W14CDABO1 3,775 Taf 75 6.0 - - 00-00-82 - H
06N20W14DAAAOQ1 3,922 Taf - - - - 00-00-79 - H
06N20W15AACDO1 3,750 Taf 65 - - -- - - H
06N20W15BBCCo1 3,640 Tabr - - - -- - - H
06N20W15CACCO1 3,694 Taf 59 6.0 S 34 05-13-93 D H
06N20W16AABDO1 3,591 Tabr 74 6.0 (6] - 06-23-77 D H
06N20W16ACCBO1 3,622 Tabr 150 6.0 P 120 08-28-79 D H
06N20W16ADCBO1 3,672 Tabr 110 6.0 (6] - 01-12-78 D S
06N20W16BAADO] 3,626 Tabr 180 6.0 P 140 04-07-78 D H
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Water level . Date of field Specific Water
Source of Specl!lc water- conduct- j temper-
Date of Depth to Yiel‘! yield capacity quality ance, field ature, Location number
measure- water (galmin) — ota [(gal/min)/ parameter field (stand- field
ment (ft) fi measurement  (US/cm) ard units) 0
08-24-95 8.08 3 D .1 -- - - - 06N20W01BABAO1
11-10-95 13.20 2 D -- 07-26-95 396 8.0 14.5 06N20W01BABBOI
11-10-95 4.55 15 D 2 06-14-95 395 7.4 10.5 06N20W01CDCDO1
11-10-95 45.25 3 D - 07-24-95 453 7.3 15.0 06N20W02AADCO1
11-10-95 7.93 - - - 07-11-95 661 7.9 12.5 06N20W02BBDAO1
07-27-95 1.34 -- - -- 07-26-95 558 7.6 10.5 06N20W02CCAAO01
11-10-95 8.23 -- - - 07-12-95 532 7.5 12.0 06N20W02DCDCO1
11-10-95 17.52 25 D 1.1 07-24-95 328 1.7 12.0 06N20W03BDBBO1
12-19-95 23.68 -- - -- 07-12-95 505 7.2 11.5 06N20W03BDCCO01
- - -- - - 05-04-95 463 7.6 10.5 06N20W03CCDBO01
11-10-95 7.26 12 D - 07-24-95 449 73 11.5 06N20W04AABCO1
11-10-95 34.02 15 D - 07-27-95 385 7.4 12.5 06N20W04ACCDO1
06-14-95 24.93 8 D 2 06-14-95 359 7.6 12.0 06N20W04ADCDO1
11-10-95 19.67 50 D 22 05-04-95 363 7.5 10,5 06N20W04CCCDO1
11-10-95 35.00 18 D 1.5 06-14-95 436 75 13.0 06N20W04DCCBO1
11-10-95 49.44 - - - 07-26-95 595 74 12.0 06N20W09BDDDO1
11-10-95 60.35 - - -- 08-03-95 332 7.5 13.0 06N20W09CBCCO01
11-10-95 67.74 20 D - 05-02-95 375 7.5 12.5 06N20W09CCDBO1
11-10-95 36.00 - - - 05-03-95 588 72 12.0 06N20W09DCABO1
11-10-95 27.80 15 D B 07-12-95 775 7.6 12.5 06N20W10AADCO1
11-10-95 15.68 35 D 1.5 05-04-95 419 8.0 10.0 06N20W10ABDBO01
- - - - - 07-12-95 429 7.8 12.0 06N20W10BCACO1
11-10-95 137.32 20 D 7 06-14-95 600 79 13.0 06N20W10CACBO1
- -- 20 (0] - 07-25-95 420 7.7 13.0 06N20W10DADDO1
11-10-95 18.22 10 D 8 07-25-95 411 7.9 12.0 06N20W 10DBBBO01
11-10-95 22.24 -- - - 07-25-95 384 8.0 10.5 06N20W10DCABO1
- -- 30 D 3 06-13-95 598 7.8 12.5 06N20W11CCBDO1
05-03-95 43.24 20 D 4 05-03-95 582 75 11.5 06N20W11DBAAO1
06-14-95 6.48 - - - 06-14-95 232 7.8 11.0 06N20W12ABDBO01
11-10-95 29.54 10 D 3 05-04-95 750 7.6 11.5 06N20W12CCCDO1
- - -- - - 06-13-95 864 73 12.0 06N20W13BADDO1
- - - - - 07-12-95 637 7.6 12.5 06N20W13BCACO1
- - 25 D .6 05-03-95 578 7.6 9.5 06N20W 14ACDDO1
11-10-95 14.21 20 D .6 05-02-95 440 7.6 11.0 06N20W14BADBO1
12-19-95 66.80 32 D 7 -- - - - 06N20W 14BBBBO1
11-10-95 15.56 20 D .5 06-12-95 248 73 10.0 06N20W 14CAAA01
08-01-95 flowing - - - 08-01-95 555 7.5 14.5 06N20W 14CDABO1
08-21-95 94.59 - - - 08-21-95 517 8.1 18.0 06N20W14DAAAO!
11-10-95 30.62 - - - 06-13-95 580 7.6 12.0 06N20W15AACDO1
11-10-95 61.15 - - - 05-04-95 481 7.5 11.5 06N20W15BBCCO01
11-10-95 21.73 20 D 9 07-25-95 505 7.5 11.5 06N20W15CACCO1
- - 35 D 1.8 08-03-95 526 75 15.0 06N20W16AABDO1
11-10-95 74.80 10 D 2 05-02-95 484 7.5 11.5 06N20W16ACCBO1
11-10-95 73.19 10 D 3 07-27-95 577 7.5 14.5 06N20W16ADCBO1
11-10-95 87.33 15 D 2 05-04-95 364 7.5 10.0 06N20W16BAADO1
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Table 4. Records of selected wells (Continued)

Depth to

Altitude of . Depthof  Casin, Well Primary
Location number land Geol?gxc vl:ell diametgr Typ'e of top completion Typ e‘lo Lll()g use of
surface unit (ft) (in.) finish .o fopen date avatiable water
interval
(ft)
06N20W16DDDBO01 3,702 Taf 124 6.0 (0] - 03-24-77 D H
06N20W17AACAO01 3,539 Tabr - - - - -- - H
06N20W17ADCCO1 3,602 Qaf - - - - - - H
06N20W19CCCC02 3,560 Qalt 40 6.0 (0] - 09-04-70 - 8
06N20W29BADBO0I 3,610 Qaf 85 6.0 (0] - 05-16-84 D C
06N20W30DBCCO1 3,581 Qalt 109 12.0 P 87 06-18-75 D P
06N19W06CBCAO01 4,100 TYb 420 6.0 P 120 02-23-77 D H
06N19W(07BABCOI1 3,965 Tabr 220 6.0 P 40 05-01-86 D H
05N21W03ACBAO! 3,818 Tabr 55 6.0 S 50 09-17-91 D H
05N21W12BCABO1 3,655 Tabr 67 - - -- - - H
05N21W15AABDO1 3,925 Tabr 301 6.0 P 220 09-08-72 D H
05N21W15AADBO1 3,900 Qgt 25 - - - e - S
05N21W22CDADO1 4,085 Tabr 110 - - - -- - H
05N21W23BBAAO1 3,882 Taf 54 6.0 P 28 06-26-84 D H
05N21W27DDBDO01 3,770 Tabr 129 6.0 P 124 04-27-92 D H
05N21W36DCC 02 3,702 Qalt 29 8.0 P 14 06-28-85 D I
05N20W10BAACO! 3,998 Taf 80 6.0 (0] - 08-23-77 D S
05N20W17BADCOI 3,805 Tabr 260 6.0 P 145 07-30-87 D H
05N20W17CBABOI 3,825 Taf 26 6.0 P 18 07-21-91 D H
05N20W17CDDBO01 3,942 Taf 78 6.0 P 66 12-18-92 D H
05N20W18ABDAOI 3,810 Taf 154 6.0 S 146 03-07-90 D H
05N20W18ADBAOI 3,846 Taf 269 6.0 P 154 00-00-78 - H
05N20WI8CACCO1 3,678 Tabr 75 6.0 - - 01-27-64 D S
05N20W18DACAO01 3,905 Taf 85 - - - - - H
05N20W18DBAAOI 3,885 Taf 93 6.0 S 85 07-13-91 D H
05N20W18DCDBO01 3,880 Taf 88 6.0 P 76 04-29-83 D H
05N20W30BDCDOI 3,728 Qaf 36 6.0 P 26 09-12-83 D H
04N21W14CBAAOI 3,795 Tabr 56 6.0 P 48 01-18-89 D H
04N21W16DDDDO01 4,085 Taf 165 6.0 - - - - H
04N21W35CCBAO1 3,844 Tabr 100 6.0 - - - - I
03N21W10DADDO1 3,888 Tabr 70 8.0 P 40 09-03-73 D P
03N21W14BBACO1 3,880 Tabr 85 - - - - - P
03N21W14CAAA01 3,895 Tabr 80 8.0 P 61 11-12-81 D P
03N21W15CBBB01 4,095 Taf 124 6.0 P 116 06-06-82 D 8]
03N21WI5S5CCCDO1 4,140 Taf 11 6.0 P 101 08-08-76 D H
02N21W01CACDO1 4,120 © Tabr 280 6.0 - - - - H
02N20W07BCCCO1 4,055 Tabr 60 6.0 (0] - 05-03-78 D 8]
02N20W07CABCO01 4,045 Qalt - 6.0 - - -- - H
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Water level

Date of field

Specific

Water

Sourceof Specific water- conduct- PH, temper-
Date of Depth to Yiel‘.i yield capaci.ty quality ance, field ature, Location number
measure- water (galimin) i [(gal/miny parameter field (stam-i- field
ment (f fi measurement  (LS/cm) ard units) ©C)

- - 75 D .8 05-03-95 453 7.5 9.5 06N20W16DDDBO01

- -~ - - - 05-03-95 284 6.9 10.0 06N20W17AACAO1
05-02-95 69.97 - - - 05-02-95 307 7.2 10.5 06N20W17ADCCO1
12-13-95 12.09 - - - -- - - -- 06N20W19CCCC02
12-19-95 16.81 40 D 1.0 08-21-95 409 7.8 12.5 06N20W29BADBO01
07-16-91 4.97 500 D 6.9 - - - -- 06N20W30DBCCO1
07-27-95 229.51 9 D -- 07-27-95 739 7.0 14.5 06N19W06CBCAO1
12-19-95 28.88 10 D .1 07-26-95 391 7.6 12.0 06N19WO07BABCO1
08-04-95 24.38 20 D T 08-04-95 106 6.3 9.0 05N21W03ACBAOI
12-12-95 50.05 - - - 08-03-95 42.1 6.4 11.0 05N2(W12BCABO!
07-15-91 156.96 16 D 1 12-14-95 158 8.0 11.0 05N21WI15AABDOI
12-14-95 8.21 5 S -- 12-14-95 40.3 6.8 7.5 05N21W15AADBO!
08-03-95 91.76 - - - 08-03-95 95.8 7.3 13.5 05N21W22CDADO!
12-12-95 17.04 5 D 2 08-03-95 40.0 6.3 11.5 05N21W23BBAAO1
08-03-95 20.50 30 D 3 08-03-95 108 6.6 11.5 05N21W27DDBDO01
06-04-96 4.65 99 D 9.0 06-04-96 102 6.4 7.5 05N21W36DCC 02
12-12-95 25.98 20 D 7 12-12-95 622 79 9.0 05N20W10BAACO!
08-02-95 26.29 12 D 1 08-02-95 424 7.8 13.5 05N20W17BADCO1
08-02-95 2.11 18 D 1.8 08-02-95 427 7.1 15.0 05N20W17CBABO1
08-21-95 36.64 16 D 7 08-21-95 435 8.0 11.0 05N20W17CDDBO1
08-02-95 120.49 20 D .8 08-02-95 426 7.7 14.5 05N20W18ABDAO1

- - - - -- 08-02-95 415 7.5 13.5 05N20W18ADBAO1
12-14-95 50.20 30 (6] -- 12-14-95 244 7.2 10.0 05SN20W18CACCO1
08-02-95 26.65 - - -- 08-02-95 310 7.8 12.5 05N20W18DACAO1
08-02-95 70.00 12 D .6 08-02-95 288 7.6 1.5 05N20W18DBAAO!
08-02-95 57.76 9 D .5 08-02-95 243 7.7 13.0 05N20W18DCDBO1
12-19-95 22.42 100 D 7.7 12-14-95 188 6.8 10.0 05N20W30BDCDO1
12-13-95 30.79 30 D 2.8 12-13-95 284 6.8 10.0 04N21WI14CBAAO1
12-13-95 66.24 8 N 4 12-13-95 704 6.8 10.0 04N21W16DDDDO1
07-12-91 10.92 - - - - - - - 04N21W35CCBAO1
07-12-91 11.77 500 D - - -- - - 03N21W10DADDO1

- -- - - - 08-19-92 159 6.5 10.5 03N21WI14BBACO1
07-12-91 7.53 250 D - -- -- - - 03N21WI14CAAA01
12-19-95 69.84 10 D A -- -- - - 03N21W15CBBBO01
06-04-96 68.11 8 D 3 06-04-96 151 6.8 9.5 03N21W15CCCDO1
12-19-95 24.00 - - -- 12-13-95 215 7.1 9.5 02N21W01CACDO1
07-11-91 29.48 20 D 1.0 - - -- - 02N20W07BCCCO1
12-13-95 35.65 - = -- 12-13-95 69.9 6.8 9.0 02N20W07CABCO1
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Table 5. Records of water levels in wells

[*; Asterisk following well number indicates well that is in the monitoring network. Water-level data shown in a hydrograph in figure 21 (following). Water level--Depth, in feet below land
surface. MS, conditions of measurement. First column (M) is method of measurement--R, reported; S, steel tape; T, electric tape. Second column (S) is site status -P, pumping; R, recently
pumped; S, nearby pumping; Z, other]

10N20W10 01 10N20W12ADCBO01 10N20W12DD. *
WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
08-27-93 10.16 R 02-26-96 3549 s 09-28-94 5.69 s
12-06-93 1227 R 05-15-96 32.80 s 03-31-95 505 s
03-10-94 12.66 R 06-03-95 439 s
06-16-94 7.79 R 10N20W 12ADDCO1 08-19-95 4.87 s
09-27-94 12.19 R 09-15-95 4.74 s
05.23.05 1327 R WATER 022606 384 s
23+ 27 -24- :
06-27-95 9.14 R DATE LEVEL M3 05-17-96 1.09 s
09-28-95 11.70 R 10-30-94 24.04 S 07-24-96 426 T
12-19-95 11.39 R 01-19-95 23.55 S 09-24-96 3.19 T
03-14-96 10.65 R 03-26-95 23.39 S 11-19-96 2.92 s
06-18-96 7.12 R 06-03-95 24.20 S 01-07-97 2.44 s
09-24-96 1117 R 08-22-95 25.28 SR 02-26-97 2.29 s
12-19-96 11.58 R 09-22-95 23.46 S 04-03-97 1.16 s
06-17-97 8.93 R 11-19-95 23.05 § 05-20-97 04 s
09-04-97 10.75 R 05-17-96 2132 § 06-24-97 08 )
08-19-97 1.31 S
10N2 1CDCDO01 ON20W12D 01 10-15-97 30 S
WATER WATER 10N20W 13BBA 01
DATE LEVEL MS DATE LEVEL M§
08.26.93 48.26 R 10-25-94 30.08 s WATER
12-06-93 51.82 R 01-18-95 30.08 S DATE LEVEL MS
03-10-94 5824 R 03-31-95 29.99 S 05-14-59 542 -
06-16-94 52.24 R 06-03-95 30.30 S 06-15-59 248 -
09-27-94 53.17 R 08-19-95 30.34 S 07-11-59 4.64 -
03-23-95 55.16 R 09-22-95 29.97 S 08-19-59 5.60 -
06-27-95 4718 R 11-17-95 29.43 S 09-10-59 479 -
09-28-95 40.16 R 02-24-96 28.48 S 10-16-59 452 -
12-19-95 48.16 R 05-15-96 27.66 5 11-18-59 5.69 -
03-14-96 52.04 R 12-16-59 595 -
06-18-96 5173 R 10N20W12DABDO1 01-25-60 6.49 -
12-19-96 52.99 R 02-09-60 639 -
82147:3; 46.:1 R WATER 03-06-60 6.89 -~
-0 45.81 R 04-11-60 5.54 -
DATE LEVEL MS
08-24-95 33.67 S 05-02-60 6.05 -
10N20W DBO1* 09-22-95 3358 s 06-17-60 321 -
11-18-95 32.88 S ggj‘;:gg g;g -
WATER 02-26-96 32.42 s 00.05.60 50 -
0?%154 LE% hsa_s 05-15-96 29.82 s T012.60 s1o -
20 ] 11-14-60 6.5 -
10-30-94 24.47 S 1 AOL* 12-14-60 6.7(8) -
01-16-95 2437 S 01-06-61 6.95 -
03-31-95 2428 S WATER 02-15-61 6.47 -
06-03-95 2145 S DATE LEVEL MS 03-22-61 6.78 -
08-19-95 2437 S 08-15-94 30.76 S 04-08-61 6.38 -
09-22-95 24.28 S 10-30-94 30.66 S 05-15-61 6.00 -
11-17-95 23.44 S 01-18-95 30.43 S 06-05-61 3.04 -
05-16-96 2029 S 06-03-95 30.38 S 08-12-61 6.00 -
07-24-96 23.79 T 08-19-95 30.34 S 09-05-61 5.00 .
09-24-96 2384 T 09-22-95 3035 s 10-10-61 6.08 -
11-19-96 24.05 S 11-18-95 30.13 S 11-22-61 637 -
01-07-97 2341 S 02-25-96 26.73 S 12-06-61 6.20 -
02-26-97 23.79 S 05-15-96 26.73 S 01-10-62 6.24 -
04-03-97 40.52 S 07-24-96 36.97 TP 02-15-62 6.00 -
05-20-97 18.92 S 09-24-96 28.90 T 03-16-62 6.69 -
06-24-97 20.99 S 11-19-96 28.73 s 04-27-62 5.09 -
08-19-97 23.66 S 01-07-97 28.28 S 05-26-62 4.09 -
10-15-97 24.63 S 02-26-97 23.53 S 06-17-62 3.70 -
04-03-97 23.33 S 07-24-62 524 -
10N20W12ADCBO01 05-20-97 2420 S 08-15-62 5.43 -
06-24-97 24.49 s 09-17-62 4.60 -
WATER 08-19-97 16.59 s 10-16-62 450 -
T L 10-15-97 2612 s 11-19-62 601 -
11-17-95 3571 s 01-10-63 6.23 -
03-19-63 629 -
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Table 5. Records of water levels in wells (Continued)

10N20W13BBA 01 cont.

DATE LEVEL

04-15-63
05-24-63
06-05-63
07-01-63
07-23-63
09-06-63
10-01-63
11-04-63
12-03-63
03-13-64
03-05-65
09-03-65
03-08-66
09-07-66
11-30-66
03-06-67
06-05-67
09-11-67
11-30-67
03-07-68
05-28-68
08-21-68
12-11-68
06-10-69
09-04-69
12-16-69
03-11-70
06-24-70
11-12-70
02-17-71
06-02-71
09-13-71
12-21-71
03-13-72
06-26-72
09-20-72
12-19-72
03-29-73
06-21-73
09-18-73
12-03-73
03-19-74
06-27-74
10-10-74
01-14-75
04-15-75
06-30-75
08-26-75
11-24-75
02-10-76
05-26-76
08-29-76
11-20-76
02-14-77
06-20-77
09-21-77
12-20-77
02-15-78
05-10-78
08-23-78
11-29-78
02-21-79
05-21-79
09-19-79
03-11-80
06-10-80
10-08-80
01-14-81
04-07-81
07-14-81
05-18-82
08-24-82

WATER

6.40
4.05
3.38
422
541
5.23
6.07
6.32
6.34
7.03
596
5.00
6.55
5.26
6.50
6.70
3.75
6.44
6.10
5.94
4.92
5.30
5.79
4.00
6.31
6.47
6.19
3.85
5.82
5.82
321
5.67
6.59
5.57
3.66
5.95
6.79
7.21
5.28
6.66
6.60
6.30
2.77
6.34
744
7.55
4.58
5.59
5.68
6.44
4.13
6.15
6.62
8.04
6.16
7.21
6.08
6.88
5.79
6.25
6.71
6.92
5.80
6.74
6.97
5.05
6.81
6.68
6.94
5.74
5.68
6.50

MS
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10N20W 1

DATE
10-03-91
11-12-91
02-04-92
05-06-92
06-17-92
07-29-92
10-19-92
01-12-93
04-06-93
08-13-93
10-21-93
02-02-94
06-01-94
10-04-94
12-27-94
05-10-95
07-05-95
07-25-95
10-18-95
12-13-95
02-13-96
05-16-96
08-08-96
10-04-96
11-26-96
01-07-97
12-13-95
02-19-97
04-15-97
06-19-97
08-20-97
10-16-97

10N19W05CCCCO1

DATE
09-21-95
11-18-95
02-23-96
05-16-96

10N19WOSCCCDO1

DATE
09-21-95
11-18-95
02-23-96
05-16-96

10N19W05CDCCO01

DATE
10-30-94
01-19-95
04-03-95
06-05-95
08-18-95
09-22-95
11-18-95
02-23-96
05-15-96

10N19W0OSDCDDO1

DATE
10-30-94

WATER

LEVEL
6.26
6.36
6.55
5.45
5.39
6.25
6.32
6.63
6.18
6.00
5.86
6.42
4.86
6.39
6.52
5.86
5.54
5.54
5.62
4.95
4.70
4.28
5.91
6.12
6.23
5.49
495
6.15
5.52
3.46
5.87
5.68

WATER

LEVEL
13.27
13.90
13.50
14.96

WATER

LEVEL
326
3.04
344
4385

WATER

LEVEL
15.44
15.19
18.03
11.59
11.77
13.89
13.54
15.34
16.40

WATER
LEVEL
11.47
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10N19W0SDCDDO1 cont.

WATER
DATE LEVEL
01-19-95 12.53
03-26-95 1358
06-04-95 14.20
08-18-95 11.68
09-12-95 10.57
11-17-95 10.63
02-23-96 11.79
05-16-96 11.01

wwwmmmme

10N19W0Q6CDCBO1

WATER
DATE LEVEL
10-30-94 47.82
01-18-95 47.58
03-31-95 47.76
06-03-95 48.12
08-17-95 48.40
09-18-95 43.18
11-1795 47.61
02-23-96 46.18
10N
WATER
DATE LEVEL
09-18-95 61.54
11-18-95 60.73
02-23-96 59.40
05-15-96 58.93
1
WATER
DATE LEVEL
08-09-94 65.66
10-30-94 65.23
01-19-95 64.69
04-03-95 64.80
06-05-95 6540
08-17-95 65.93
09-18-95 65.21
11-17-95 64.09
02-23-96 62.84
05-15-96 6227
07-24-96 63.58
09-24-96 61.26
11-19-96 59.86
01-07-97 59.34
02-26-97 58.70
04-03-97 58.25
05-21-97 57.71
06-24-97 52.62
08-19-97 48.89
10-15-97 46.90
1ON19W!
WATER
DATE LEVEL
10-30-94 60.52
04-03-95 60.01
06-05-95 60.72
08-17-95 61.05
09-20-95 59.95
11-18-95 58.58
02-23-96 57.44
05-15-96 5735
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Table 5. Records of water levels in wells (Continued)

56

JON19WO6DCDAOL

WATER

DATE LEVEL
10-27-94 16.52
01-19-95 17.27
03-31-95 17.58
06-05-95 18.09
08-18-95 1341
09-12-95 14.00
11-19-95 15.48
02-23-96 15.52
05-15-96 16.36

10N19W06DDCCO]*

DATE
08-10-94
10-31-94
01-19-95
03-31-95
06-05-95
08-17-95
09-20-95
11-18-95
02-23-96
05-15-96
07-24-96
09-24-96
11-19-96
01-07-97
02-26-97
04-03-97
05-20-97
06-24-97
08-19-97
10-15-97

10N1

DATE
10-30-94
01-19-95
04-05-95
06-06-95
08-17-95
09-13-95
11-19-95
02-24-96
05-16-96

N1

DATE
09-08-94
10-20-94
01-19-95
03-26-95
06-05-95
08-17-95
09-18-95
11-17-95
02-23-96
05-15-96
07-24-96
09-24-96
11-19-96
01-07-97
02-26-97
04-03-97
05-20-97
06-24-97

WATER
LEVEL
111.87
111.44
111.88
111.52
111.94
112.50
112.32
111.48
110.40
109.97
11047
109.59
11231
108.09
106.86
106.65
106.44
106.22
105.05
104.92

B

WATER

LEVEL
95.47
95.82
96.37
96.94
96.95
9539
92.72
92.45
92.70

WATER

LEVEL
63.60
63.40
62.94
63.07
63.58
64.09
63.57
62.10
60.83
60.07
62.35
59.07
58.18
56.94
5627
58.83
54.97
5327
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N BO1

WATER
DATE LEVEL
08-19-97 47.97
10-15-97 45.52
10-30-94 62.15
01-18-95 61.88
03-31-95 61.79
06-03-95 64.72
08-19-95 62.88
09-12-95 63.45
11-17-95 61.67

10N1 ADO1

WATER
DATE LEVEL
10-27-94 65.95
01-19-95 65.67
06-05-95 66.39
08-19-95 66.66
09-22-95 65.85
11-17-95 64.34
02-23-96 62.95
05-15-96 62.08

10N19W07BDBB01

WATER
DATE LEVEL

10-25-94 48.74
01-18-95 48.50
04-03-95 48.60
06-05-95 49.08
08-18-95 49.492
09-22-95 48.98
11-17-95 48.03
02-24-96 4783
05-15-96 46.08
ION19W 1
WATER
DATE LEVEL
10-25-94 33.89
01-18-95 34.17
04-05-95 34,57
06-03-95 3529
08-18-95 34.74
09-15-95 3453
11-18-95 3322
02-24-96 30.82
05-16-96 29.76
10N19WO07CABDO1*
WATER
DATE LEVEL
08-16-94 2438
10-25-94 22.67
01-18-95 22.85
06-03-95 24.00
08-18-95 22.95
11-19-95 22.04
02-24-96 1830
05-16-96 1831
07-24-96 22.52
09-24-96 19.15
11-19-96 19.27
01-07-97 18.23
02-26-97 16.78
04-03-97 15.84
05-20-97 18.45
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1ON19WO07CABDO1* cont,

WATER
DATE LEVEL
06-24-97 16.42
08-19-97 18.69
10-15-97 15.72
1ON19WO07CACCO1
WATER
DATE LEVEL
10-30-94 47.00
01-18-95 48.04
03-31-95 47.01
06-03-95 47.34
08-19-95 47.46
09-22-95 46.74
11-18-95 46.07
02-26-96 44.37
05-15-96 43.53
1O0N19WO7CDAAOQ]
WATER
DATE LEVEL
10-31-94 24.53
01-19-95 2498
04-05-95 2549
06-03-95 25.12
08-18-95 24.54
09-22-95 2391
11-18-95 23.56
02-25-96 20.04
05-15-96 20.23
N1
WATER
DATE LEVEL
10-27-94 21.53
01-19-95 21.66
04-05-95 22.12
06-03-95 2293
08-18-95 21.81
09-22-95 21.12
11-17-95 20.32
02-25-96 16.59
05-15-96 16.34
N1
WATER
DATE LEVEL
09-28-94 37.80
01-21-95 34.01
03-31-95 33.53
06-03-95 36.63
08-18-95 32.18
09-13-95 33.43
11-17-95 3172
02-25-96 30.07
05-16-96 29.22
07-24-96 3935
09-24-96 29.52
11-19-96 28.84
01-07-97 2837
02-26-97 29.44
04-03-97 29.43
05-20-97
06-24-97 27.01
08-19-97 32.25
10-15-97 25.04
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Table 5. Records of water levels in wells (Continued)

IONI9WO7DABBO1*

WATER
DATE EVE
08-17-95 64.38
09-21-95 63.33
11-18-95 63.93
05-16-96 59.70
07-24-96 58.18
09-24-96 56.46
11-19-96 58.07
01-07-97 5535
02-26-97 55.85
04-03-97 54.57
05-20-97 53.93
06-24-97 49.47
08-19-97
10-15-97 41.70
10N19WO7DBDAO]
WATER
DATE LEVEL
09-21-95 37.67
11-19-95 37.38
02-24-96 35.59
05-16-96 31.48

10N19W07DDCDO1

WATER

DATE LEVEL
11-02-94 35.25
01-18-95 38.63
06-06-95 36.15
08-18-95 33.76
09-20-95 33.04
11-17-95 3333
02-24-96 29.50
05-16-96 26.47

10N 19WO07DDDCO0]

WATER

DATE LEVEL
11-02-94 42.12
01-18-95 4436
04-05-95 43.64
06-06-95 4129
08-19-95 39.39
09-18-95 38.86
11-17-95 3899
02-24-96 3519
05-16-96 3217

1ONI19WOSABBCO1*

WATER

DATE LEVEL
08-03-94 30.60
10-31-94 3652
01-18-95 33.17
04-05-95 3734
06-03-95 28.66
08-18-95 28.72
09-20-95 3124
11-18-95 31.84
02-24-96 34.80
05-15-96 35.40
07-24-96 26.46
09-24-96 26.53
11-19-96 29.41
01-07-97 3555
02-26-97 31.67
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1ON19 BCO1*
WATER
DATE LEVEL
04-03-97 28.18
05-20-97 2119
06-24-97 21.12
08-19-97 22.56
10-15-97 2848
10N19WOSADADOI
WATER
DATE LEVEL
10-25-94 103.56
01-14-95 89.95
03-26-95 86.92
06-03-95 102.81
08-15-95 108.19
09-20-95 100.82
11-18-95 91.93
02-23-96 93.78
05-15-96 86.11
ION19W D
WATER
DATE LEVEL
10-25-94 117.44
01-18-95 100.63
04-03-95 92.15
06-03-95 115.97
08-15-95 11336
09-12-95 110.65
11-18-95 100.52
02-26-96 101.14
05-17-96 98.31
1 WOSBADDOI
WATER
DATE LEVEL
10-31-94 237.01
01-16-95 237.26
03-27-95 237.13
06-04-95 237.21
08-15-95 238.92
09-22-95 237.26
11-17-95 236.79
02-23-96 235.95
05-15-96 235.75

10NI9WOSBBDDO!

DATE
01-18-95
06-05-95
08-15-95
09-20-95
05-17-96

10N19

DATE
08-15-94
10-31-94
01-18-95
04-05-95
06-06-95
08-15-95
09-13-95
11-18-95

WATER
LEVEL
203.48
203.70
205.41
204.02
202.51

BCA

WATER

LEVEL
200.02
197.42
196.78
196.85
196.68
200.40
198.07
196.85
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10N19 * con
WATER
DATE LEVEL MS
02-26-96 196.57 N
05-15-96 195.98 SR
07-25-96 204.27 TR
09-24-96 197.74 T
11-19-96 198.02 S
01-07-97 199.83 S
02-26-97 199.90 S
04-03-97 195.68 S
05-20-97 P-
06-24-97 204.99 S
08-19-97 204.99 S
10-15-97 201.16 S
1 8B 1
WATER
DATE LEVEL MS
10-27-94 145.18 N
01-16-95 14438 N
03-26-95 14493 S
06-05-95 144.40 S
08-16-95 145.75 S
09-22-95 145.57 S
11-18-95 144.77 N
02-24-96 147.08 N
05-15-96 142.82 N
10N19WORBCCCO1
WATER
DATE LEVEL MS
10-31-94 129.60 S
01-19-95 130.22 S
03-31-95 130.10 S
06-05-95 130.40 S
08-17-95 130.45 S
09-20-95 13035 S
11-19-95 128.79 S
02-23-96 126.82 S
05-15-96 12598 N
1ON19WO0SBDABO1
WATER
DATE LEVEL MS
10-30-94 228.10 SR
01-16-95 221.77 S
03-27-95 227.29 N
06-05-95 227.26 S
08-15-95 229.19 S
09-22-95 227.42 S
11-17-95 227.08 S
02-24-96 22732 SR
05-17-96 226.32 S
10N19WO08CB 1*
WATER
DATE LEVE MS
08-23-94 51.75 S
10-31-94 56.08 S
01-18-95 57.68 S
03-27-95 55.83 N
06-06-95 5230 S
08-16-95 49.79 S
09-22-95 49.48 S
11-17-95 51.01 S
02-25-96 4173 S
05-16-96 45.67 N
07-25-96 43.72 T
TABLE 5
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Table 5. Records of water levels in wells (Continued)

1ON19W BDDO1* cont. 10N19W08DCCCO01 IONTOW17BAAAO] cont.
WATER WATER WATER
DATE EVE MS DATE LEVEL MS DATE EVEL MS
09-24-96 4395 T 08-19-94 136.80 - 09-21-95 119.64 S
11-19-96 46.88 S 10-31-94 136.73 S 11-17-95 11935 S
01-07-97 44.54 S 01-16-95 137.81 S 02-23-96 117.03 S
02-26-97 43.53 S 05-18-96 11544 S
04-03-97 4347 S 10N19WO08DCCC02
05-20-97 42.52 s JON19W17BBDAO1
06-24-97 35.81 S WATER
A B DAIE LV s WATER
08-26-93 150.52 R DATE LEVEL MS
10N19W0SCDACO! 12-06-93 141.15 R 11-02-94 93.22 S
03-10-94 140.82 R 01-16-95 94.99 S
06-16-94 140.84 R 03-27-95 9429 S
WATER 09-27-94 141.84 R 06-06-95 91.64 s
DATE LEVEL MS 12-20-94 143.32 R 08-16-95 90.45 S
10-31-94 77.50 S 03-23-95 143.05 R 09-18-95 90.84 SR
01-19-95 79.02 S 06-27-95 141.87 R 11-17-95 90.62 SR
03-27-95 7891 S 09-28-95 140.19 R 02-25-96 88.01 SR
06-06-95 7199 S 12-19-95 139.97 R 05-17-96 84.89 S
08-16-95 72.99 S 03-14-96 138.39 R
09-13-95 7348 S 06-18-96 136.82 R 10N19W17BCABO1
11-17-95 7439 S 09-24-96 135.56 R
02-25-96 7248 S 12-19-96 13535 R WATER
05-17-96 7148 S 06-17-97 133.94 R DAT % Ms
09-04-97 12830 R DATE LEVEL
11-02-94 90.49 S
19WO0SDAACOL 01-16-95 9171 S
* ~10- .
N19 BCCCO1
03-27-95 89.54 S
WATER
ATER 06-06-95 89.54 S
DATE LEVEL MS W, 08-17-95 8837 s
11-02-94 71.58 S DATE LEVEL MS 09-18-95 88.40 S
01-18-95 68.05 SR 01-14-95 51.59 S 11-17-95 8435 SR
03-27-95 66.96 S 03-26-95 49.13 S
06-04-95 77.19 S 06-03-95 79.13 S 10N19W17BCCCO1
08-17-95 73.15 S 08-17-95 7778 S
09-22-95 73.04 S 11-17-95 56.95 SR WATER
11-17-95 68.53 S 02-24-96 48.87 S
02-25-96 65.83 S 05-16-96 4725 S DATE LEVEL Ms
05-16-96 65.46 s 07-24-96 57.21 TR 08-19-05 9495 s
09-18-95 94.18 S
09-24-96 59.03 T
11-17-95 93.95 S
JON19WO08DBBDO1 11-19-96 54.77 S
02-24-96 91.86 SR
01-07-97 48.94 S 170 2874 s
WATER 02-26-97 4797 s 05-17-9 :
DATE LEVEL ~ MS sl gl S 1ON19WISAAAAOQ]
05-20-97 60.69 S
08-15-95 199.75 S 06.24.97 5322 S
11-17-95 198.23 S . )
08-19-97 81.95 S WATER
02-26-96 198.77 S 101597 5234 S
05-17-96 196.68 S : DATE LEVEL MS
08-24-94 4523 S
10N19WO8DCCBO1* 10N19W16BBBCO] 11-02-94 46.45 S
01-19-95 48.53 S
WATER WATER 03-26-95 48.03 s
DATE LEVEL MS DATE LEVEL MS 06-06-95 45.17 S
05.19.95 115,90 S 10-31-94 204.12 S
- 01-14-95 204.10 S 1ONI9WISAADBO1*
11-17-95 115.69 S
02-23-96 117.79 S 03-27-95 205.04 s
ol : 06-06-95 204.44 S WATER
05-16-96 114.14 S 08.16.95 20473 s
07-25-96 113.03 T 09-15.95 504 56 SR DATE EVEL MS
09-24-96 11233 T 11-18.95 20384 s 08-16-95 4298 SR
11-19-96 111.94 S 02.25.96 0362 SR 09-13-95 42.58 T
01-07-97 112.18 S 05.16.96 20176 s 11-17-95 4291 S
02-26-97 173 S . 02-25-96 3936 S
04-03-97 111.78 S 05-16-96 3528 S
05-20-97 11079 S 10N1 AAAQL 07-25-96 4094 TR
06-24-97 107.97 S 09-24-96 3618 T
08-19-97 106.55 s WATER 11-19-96 37.17 s
10-15-97 107.01 S DATE LEVEL MS 01-07-97 37.79 S
10-31-94 121.44 S 02-26-97 3431 S
01-14-95 122.96 S 04-03-97 3338 S
03-27-95 123.18 S 05-20-97 38.69 S
06-06-95 121.20 S 06-24-97 29.48 S
08-16-95 119.81 S 08-19-97 3573 S
10-15-97 3123 S

58  Hydrogeology and aquifer sensitivity of the Bitterroot Valley, Ravalli County, Montana



Table 5. Records of water levels in wells (Continued)

IONI9WI18ABADO1

WATER

DATE LEVEL
08-16-95 3030
09-18-95 29.68
11-17-95 30.28
02-23-96 26.09
05-16-96 22.67

10N ADD

WATER

DATE LEVEL
01-21-95 85.66
06-06-95 87.59
08-22-95 81.84
09-18-95 81.37
11-17-95 81.93
02-26-96 78.86
05-17-96 75.65
07-25-96 7627
09-24-96 76.86
11-19-96 79.47
01-07-97 78.86
02-26.97 75.65
04-03-97 7433
05-20-97 7385
06-24-97 70.58
08-19-97 71.38
10-15-97 74.32

10N19W 18DBBAO1

WATER

DATE LEVEL
01-21-95 71.09
06-08-95 70.74
08-22-95 67.77
09-13-95 67.45
11-19-95 68.82
02-26-96 67.36
05-17-96 64.40

09N2

WATER

DATE LEVEL
08-22-95 27.26
09-28-95 25.17
12-19-95 27.39
03-14-96 2457
06-18-96 24.83
09-24-96 22.70
12-19-96 22.25
06-17-97 22,96
09-04-97 20.69

09N20W26BA CC02

WATER

DATE LEVEL
08-26.93 80.08
12-07-93 81.45
03-09-94 60.76
06-16-94 79.65
09-27-94 80.80
12-20-94 80.52
03-23-95 80.31
06-27-95 79.02
09-28-95 79.68
12-19-95 79.14
03-14-96 79.68
06-03-96 79.54
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09N20W26BACC02 cont.

WATER

DATE LEVEL
06-18-96 78.80
09-24-96 78.17
12-19-96 79.91
06-17-97 78.45
09-04-97 79.70

08N21W27DCBCO1

WATER

DATE LEVEL
08-26-93 6.56
12-07-93 11.70
03-13-94 11.88
06-16-94 2.75
09-27-94 13.65
12-20-94 12,95
03-23-95 10.80
06-27-95 239
09-28-95 8.46
12-19-95 7.11
03-14-96 436
06-03-96 4.66
06-18-96 247
09-24-96 8.08
12-19-96 11.53
06-17-97 1.78
09-04-97 8.62

8§N20 B

WATER
DATE EVE
10-10-95 54.99
11-19-96 46.46
01-07-97 47.73
02-26-97 45.18
04-03-97 51.46
05-20-97 45.32
06-24-97 4229
08-19-97 40.77
10-15-97 4047

08N20W 19BAADO3

WATER

DATE LEVEL
07-03-57 14.64
08-13-57 14.98
09-05-57 15.50
11-06-57 15.64
12-06-57 16.04
01-02-58 1632
02-11-58 16.54
03-07-58 1621
04-01-58 1635
05-06-58 14.81
06-17-58 1427
07-03-58 14.01
08-05-58 14.26
09-03-58 14.68
00-02-58 14.53
01-03-58 15.13
02-09-58 15.11
01-02-59 15.30
02-06-59 1622
03-05-59 16.29
04-01-59 16.49
04-10-59 16.14
05-10-59 14.28
06-05-59 13.52
07-10-59 13.76
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DATE
08-05-59
09-16-59
00-05-59
01-20-59
02-10-59
01-10-60
02-10-60
03-16-60
04-08-60
05-24-60
06-06-60
07-07-60
08-02-60
09-01-60
10-10-60
11-16-60
12-18-60
01-02-61
02-06-61
03-03-61
04-02-61
05-02-61
06-06-61
07-07-61
08-13-61
09-02-61
10-09-61
11-22-61
12-30-61
03-02-62
08-27-62
03-04-63
09-06-63
03-13-64
03-05-65
09-03-65
03-08-66
09-07-66
11-30-66
03-06-67
06-05-67
09-11-67
11-30-67
03-07-68
05-28-68
08-21-68
12-11-68
06-10-69
09-04-69
12-17-69
03-11-70
06-24-70
09-10-70
11-12-70
02-17-711
06-02-71
09-13-71
12-21-71
03-13-72
06-26-72
09-20-72
03-29-73
06-21-73
12-03-73
03-19-74
06-27-74
10-09-74
01-14-75
04-15-75
06-30-75
08-26-75
11-24-75
02-10-76

BAADO3

WATER

LEVEL
13.76
12.74
13.65
14.70
15.07
15.95
16.37
17.03
16.58
13.03
13.54
12.97
1291
13.61
14.13
14.16
15.42
15.61
16.15
15.84
16.28
13.93
13.23
12,69
12.88
12.39
13.15
14.68
15.06
16.86
14.12
15.60
13.92
16.47
16.20
14.65
18.03
15.32
15.90
16.87
1435
15.08
15.70
16.70
14.56
14.48
16.36
14.48
15.58
17.21
18.09
15.14
14.71
16.01
17.07
14.52
15.07
16.52
16.67
16.23
16.34
19.76
15.87
17.71
18.86
16.48
16.87
19.02
18.19
16.14
15.90
17.86
19.22

TABLE 5

59



Table 5. Records of water levels in wells (Continued)

08N20WI9BAADO3 cont,

WATER

DATE LEVEL
05-26-76 16.12
08-29-76 16.67
11-10-76 17.00
02-14-77 19.69
06-20-77 1626
09-21-77 16.58
12-20-77 17.19
02-15-78 18.67
05-10-78 17.01
08-23-78 1629
11-29-78 17.68
02-21-79 18.18
05-21-79 15.71
09-19-79 15.71
03-11-80 17.38
06-10-80 1420
07-14-81 15.10
05-18-82 15.78
08-24-82 1436
10-12-83 1458
10-11-84 15.09
10-30-86 14.86
10-25-89 14.80
09-13-90 14.42
04-25.91 16.12
09-17-91 14.34
09-09-92 1478
03-10-94 16.62
06-16-94 14.07
09-27-94 15.15
12-20-94 15.63
03-23-95 17.02
06-27-95 13.57
09-28-95 13.25
12-19-95 14.10
03-14-96 14.61
06-04-96 14.99
06-18-96 13.39
09-24-96 13.92
12-19-96 14.55
06-17-97 13.50
09-04-97 13.68

08N20W26BAACO1

WATER

DATE LEVEL
08-26-93 189.26
12-07-93 179.82
03-10-94 180.41
06-16-94 186.26
09-27-94 189.83
12-20-94 182.76
03-23-95 181.69
06-27-95 182.01
09-28-95 179.91
12-19-95 180.49
03-14-96 180.59
06-18-96 185.70
09-24-96 177.69
12-19-96 180.85
09-04-97 202.81

SN2 DABOI

WATER

DATE LEVEL
08-26-93 16.05
12-07-93 1825
03-09-94 2230
06-16-94 1635
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O8N20W30CDABO1 cont.

WATER

DATE LEVEL
09-27-94 19.09
12-20-94 22.62
03-23-95 26,06
06-27-95 18.58
09-28-95 16.58
12-19-95 18.01
03-14-96 19.17
06-18-96 16.14
09-24-96 15.94
12-19-96 18.89
06-17-97 15.46
09-04-97 15.08

08N19W04BDAAOIL

WATER

DATE LEVEL
08-26-93 18.61
12-07-93 17.63
03-09-94 22,10
06-16-94 14.85
09-27-94 22.16
12-20-94 225
03-23-95 13.03
06-27-95 1328
09-28-95 1801
12-19-95 15.39
03-14-96 17.78
06-18-96 10.65
09-24-96 17.94
12-19-96 19.94
06-17-97 9.72
09-04-97 17.80

08N19W07CBBDO1

WATER

DATE LEVEL
04-18-56 91.76
05-07-56 92.38
06-05-56 93.20
07-06-56 94.16
08-06-56 92.63
09-10-56 89.34
10-01-56 87.68
11-06-56 85.74
12-05-56 83.51
03-11-57 84.65
04-12-57 86.36
04-30-57 87.66
06-11-57 89.80
07-05-57 89.49
08-13-57 88.72
09-13-57 87.50
10-04-57 86.63
11-06-57 8531
12-06-57 84.44
01-13-58 84.66
02-03-58 84.97
03-10-58 87.08
04-02-58 88.37
05-16-58 90.88
05-30-58 92.03
06-20-58 92.80
06-28-58 92.69
07-03-58 93.05
07-11-58 94.04
07-17-58 94.03
07-25-58 93.27
08-01-58 92.98
08-08-58 92.47
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08N19W07CBBDO0I1 cont.

DATE
08-15-58
08-22-58
08-29-58
09-05-58
09-12-58
09-19-58
09-26-58
10-03-58
10-10-58
10-17-58
10-24-58
10-31-58
11-07-58
11-14-58
11-24-58
11-28-58
12-05-58
12-12-58
12-19-58
12-26-58
01-02-59
01-09-59
01-23-59
01-30-59
02-06-59
02-13-59
02-20-59
02-27-59
03-13-59
03-20-59
03-27-59
04-02-59
04-17-59
04-24-59
05-08-59
05-15-59
05-22-59
06-05-59
06-12-59
06-19-59
06-26-59
07-10-59
07-17-59
07-23-59
07-31-59
08-07-59
08-21-59
08-28-59
09-04-59
09-18-59
09-25-59
10-02-59
10-09-59
10-16-59
10-23-59
11-27-59
12-04-59
12-11-59
12-18-59
12-26-59
12-31-59
01-29-60
02-05-60
02-12-60
02-19-60
02-26-60
03-11-60
03-18-60
03-25-60
04-01-60
04-08-60
04-15-60
04-22-60

WATER

LEVEL
92.17
91.80
91.06
90.68
89.70
89.57
89.63
89.25
8885
88.21
88.72
87.70
87.79
87.47
87.00
87.52
88.26
87.17
87.04
87.62
86.92
87.18
87.31
88.48
87.63
88.59
89.30
88.83
91.04
89.88
90.01
90.70
91.47
9L.19
92.04
92.37
93.17
93.82
94.06
94.50
94.64
95.49
95.65
95.70
95.83
95.73
94.90
95.01
94.47
93.76
93.38
93.23
92.79
92.92
93.00
91.46
9133
90.78
90.96
91.14
90.65
91.65
91.77
92.27
92.39
92.62
93.23
93.75
94.35
94.92
94.82
95.23
95.40
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Table 5. Records of water levels in wells (Continued)

08N19WO07CBBDO1 cont.

DATE
05-20-60
05-27-60
06-03-60
06-17-60
06-24-60
07-01-60
07-08-60
07-15-60
07-29-60
08-05-60
09-09-60
10-07-60
11-04-60
12-02-60
02-06-61
03-03-61
03-31-61
05-02-61
06-02-61
07-05-61
08-04-61
03-02-62
08-27-62
03-04-63
09-11-63
03-13-64
11-29-78
02-21-79
05-21-79
09-19-79
03-11-80
06-10-80
10-08-80
01-14-81
04-07-81
07-14-81
01-05-82
05-18-82
08-24-82
10-12-83
10-11-84
10-30-86
10-25-89
09-13-90
09-17-91
09-09-92
06-16-94
09-27-94
12-20-94
03-23-95
06-27-95
08-22-95
09-28-95
12-19-95
03-14-96
06-18-96
09-24-96
12-19-96
06-17-97
09-04-97

0

09-27-94
12-20-94
03-23-95

WATER
LEVEL
96.22
97.65
97.94
98.06
98.82
99.32
100.66
100.84
100.06
99.87
98.14
96.15
95.57
93.85
93.89
95.00
96.32
98.38
99.60
100.60
99.86
97.87
102.16
95.87
95.77
91.87
95.09
94.56
99.80
97.66
95.24
100.65
95.49
88.53
90.97
96.82
84.35
89.87
88.45
79.25
80.79
93.68
101.40
99.15
99.30
104.14
105.91
101.81
101.39
101.34
106.88
107.04
102.45
98.17
97.14
99.97
90.60
82.27
8333
76.49

21W36DDDCO1
WATER

LEVEL

9.05
12.01
1253

8.46
1230
12.28
12.75

WAARARAIRIAAIVMAIII AT NOWn |
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07N21W36DDDCO01 cont.

DATE
06-27-95
09-28-95
12-19-95
03-14-96
06-18-96

07N20W32DDDA02

DATE
06-26-72
09-20-72
12-20-72
03-29-73
06-21-73
09-18-73
12-03-73
03-19-74
06-27-74
10-10-74
01-14-75
04-15-75
06-30-75
08-26-75
11-24-75
02-10-76
05-26-76
08-29-76
11-10-76
02-14-77
06-20-77
09-21-77
12-20-77
05-10-78
08-23-78
11-29-78
02-21-79
05-21-79
09-19-79
03-11-80
06-10-80
10-07-80
01-14-81
04-07-81
07-14-81
01-05-82
05-18-82
08-24-82
07-23-91
08-25-93
12-07-93
03-09-94
06-16-94
09-27-94
12-20-94
03-23-95
06-27-95
08-21-95
09-28-95
12-19-95
03-14-96
06-18-96
09-24-96
12-19-96
06-17-97
09-04-97

WATER

LEVEL
8.78
12.40
1252
13.04
7.74

WATER

LEVEL
5.94
5.10
9.40

11.79
5.53
5.13
8.52

11.53
5.76
6.39

10.54

12.33
593
5.01
8.44

11.41
8.24
4.94
8.19

11.56
5.54
4.93
9.68

10.72
4.03
9.48

11.52
8.28
5.90

11.68
7.92
6.48

10.91

13.21
6.14
9.46

11.05
5.41
7.03
4.16
8.47

12.20
7.04
5.99

10.10

12.75
6.62
5.85
537
897

11.12
7.44
5.49
9.40
6.51
4.67
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07N20W34CCCDO1

WATER
DATE LEVEL MS§
08-23-95 1033 ]
11-10-95 1338 ]
07N20W34CDDBO1*
WATER
DATE LEVEL MS
08-24-95 21.14 SR
11-10-95 2223 ]
02-21-96 28.17 S
04-02-96 30.26 ]
05-15-96 31.70 TR
07-23-96 20.56 T
09-23-96 18.09 T
11-19-96 23.13 s
01-07-97 2434 ]
02-26-97 27.50 ]
04-03-97 29.13 ]
05-20-97 3239 s
06-24-97 22.81 S
08-19-97 28.57 ]
10-15-97 19.94 ]
O6N2] W ABO2*
WATER
DATE LEVEL MS
04-19-95 38.13 ]
05-26-95 37.81 S
10-20-95 38.15 s
02-21-96 37.79 ]
04-02-96 38.05 ]
05-14-96 38.08 T
07-23-96 37.73 T
09-23-96 38.17 T
11-18-96 39.29 s
01-06-97 38.01 S
02-25-97 3835 S
04-02-97 38.53 s
05-19-97 38.12 S
06-23-97 38.09 s
08-18-97 3832 ]
10-14-97 3841 ]
06N21W02ABBDO] *
WATER
DAT] LEVEL MS
08-25-93 38.83 R
12-07-93 49.10 R
03-09-94 53.40 R
06-16-94 43.62 R
09-27-94 47.02 R
12-20-94 52.54 R
03-23-95 54.90 R
06-27-95 39.58 R
09-28-95 42.76 R
12-19-95 42.18 R
02-23-96 57.14 SR
03-13-96 50.89 R
04-02-96 56.38 ]
05-14-96 56.21 T
06-18-96 4558 R
07-24-96 46.41 S
09-23-96 48.64 s
09-24-96 44.81 R
11-18-96 53.56 s
12-19-96 52.03 R
01-06-97 54.76 s
02-25-97 58.11 s
04-02-97 P-
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Table 5. Records of water levels in wells (Continued)

62

02ABB

WATER
DATE LEVEL
05-19-97 53.56
06-17-97 4439
06-23-97 47.16
08-18-97 4537
09-04-97 41.98
10-14-97 50.75

06N21W03ACBAOI

DATE
05-26-95
08-11-95
10-20-95

06N

DATE
04-20-95
05-26-95
08-11-95
10-20-95
02-21-96
04-02-96
05-14-96
07-23-96
09-23-96
11-18-96
01-06-97
02-25-97
04-02-97
05-19-97
06-23-97
08-18-97
10-14-97

06N2

DATE
08-25-93
12-07-93
03-09-94
06-16-94
09-27-94
12-20-94
03-23-95
06-27-95
09-28-95
12-19-95
03-14-96
06-18-96
09-24-96
12-19-96
06-17-97
09-04-97

ON21

DATE
04-20-95
05-26-95
08-11-95
10-20-95
02-21-96
04-02-96
05-14-96
07-23-96

WATER

LEVEL
22.80
25.20
16.55

1%

AA

WATER

LEVEL
10.26
5.95
9.31
12.09
8.57
11.67
7.56
747
11.58
12.78
5.74
10.07
10.12
8.22
8.46
6.41
12.25

03CDA

WATER

LEVEL
34.62
34.95
35.39
34.77
35.74
35.69
35.63
34.82
35.01
34.87
34.02
34.57
3391
3532
34.59
34.77

DDAAO[*

WATER

LEVEL
18.13
16.68

6.87
15.11
625
8.66
931
12.85

nt.
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N DDAAO1* cont.

WATER

DATE LEVEL
09-23-96 14.96
11-18-96 19.86
01-06-97 18.10
02-25-97 11.88
04-02-97 6.54
05-19-97 16.58
06-23-97 8.01
08-18-97 1123
10-14-97 1635

O6N21W10BDDDOL

WATER

DATE LEVEL
05-26-95 4433
08-11-95 42.89
10-20-95 45.75

6N21WIICAAAOQL*

DATE
04-18-95
05-26-95
08-11-95
10-20-95
02-21-96
04-02-96
05-14-96
07-23-96
09-23-96
11-18-96
01-06-97
02-25-97
04-02-97
05-19-97
06-23-97
08-18-97
10-14-97

06N21W11CBCAO1*

WATER

DATE LEVEL
04-19-95 1539
05-26-95 9.13
08-11-95 11.86
10-20-95 14.03
02-21-96 13.89
04-02-96 12.78
05-14-96 14.54
07-23-96 12.58
09-23-96 12.98
11-18-96 13.62
01-06-97 12.75
022597 14.53
04-02-97 14.28
05-19-97 1540
06-23-97 13.11
08-18-97 12.88
10-14-97 1353

6N21W11CBD

WATER

DATE LEVEL
04-19-95 37.97
05-26-95 38.10
08-11-95 41.65
10-20-95 32.10

WATER

LEVEL
636
392
3.84
4.06
230
3.70
249
3.25
3.75
3.96
2.0
4.68
3.01
223
241
2.98
536
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Hydrogeology and aquifer sensitivity of the Bitterroot Valley, Ravalli County, Montana

06N21W11CBDCO1* conl

DAT
02-21-96
04-02-96
05-14-96
07-23-96
09-23-96
11-18-96
01-06-97
02-25-97
04-02-97
05-19-97
06-23-97
08-18-97
10-14-97

N21
DATE

08-11-95
10-20-95

06N21W13BBABO1*

WATER
LEVEL

DAT
04-18-95
05-26-95
08-11-95
10-20-95
02-21-96
04-02-96
05-14-96
07-23-96
09-23-96
11-18-96
01-06-97
02-25-97
04-02-97
05-19-97
06-23-97
08-18-97
10-14-97

06N21W14BDACO1*

WATER
LEVEL

DATE
10-26-94
01-26-95
03-31-95
05-24-95
08-11-95
10-20-95
02-21-96
04-02-96
05-14-96
07-23-96
09-23-96
11-18-96
01-06-97
02-25-97
04-02-97
05-19-97
06-23-97
08-18-97
10-14-97

WATER
LEVEL

36.82
38.47
3429
30.35
61.40
36.28
36.37
44.53
37.11
36.13
30.07
3162
40.19

1CD

WATER
LEVEL

14.62
14.40

81.73
78.28
67.99
66.68
76.17
71.62
77.50
70.79
67.80
70.38
74.66
71.09
79.39
79.06
76.72
64.77
67.87

19.39
2747
20.66
16.60
12.22
13.39
24.67
20.96
19.89
16.89
1533
16.19
19.53
25.28
21.59
19.40
17.00
12.42
13.23
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Table 5. Records of water levels in wells (Continued)

06N21W15ABBBO01
WATER
DATE LEVEL
05-26-95 111.33
08-11-95 108.46
10-20-95 89.85
06N21WISADBCOI*
WATER
DATE LEVEL
06-12-95 133.93
08-11-95 138.15
10-20-95 135.60
02-21-96 134.49
04-02-96 136.09
05-14-96 135.69
07-23-96 14435
09-23-96 131.08
11-18-96 136.02
01-06-97 136.57
02-25-97 134.70
04-02-97 132.04
05-19-97 126.43
06-23-97 124.88
08-18-97 131.60
10-14-97 146.60

06N21W15CDDDOI*

WATER

DATE LEVEL
10-26-94 58.08
01-26-95 67.65
03-31-95 68.58
05-24-95 60.32
08-11-95 4514
10-20-95 44.87
02-21-96 63.89
04-02-96 64.33
05-14-96 60.77
07-23-96 4148
09-23-96 4516
11-18-96 51.91
01-06-97 6231
02-26-97 65.87
04-02-97 64.92
05-19-97 5337
06-23-97 43.11
08-18-97 4631
10-14-97 47.04

06N21W2

WATER

DATE LEVEL
10-25-94 130.69
01-25-95 133.41
03-30-95 135.27
05-23-95 136.52
08-10-95 133.97
10-20-95 129.19
02-21-96 133.03
04-02-96 135.70
05-14-96 133.65
07-23-96 134.01
09-23-96 128.87
11-18-96 127.67
01-06-97 130.29
02-25-97 131.91
04-02-97 133.25
05-19-97 133.74
06-23-97 133.29
08-18-97 129.62
10-14-97 12477
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06N21W22BCCAO01

DATE
01-25-95
03-30-95
05-24-95
08-10-95
10-20-95

06N21W23CABCO1*

WATER
DATE EVE
06-12-95 101.99
08-10-95 102.48
10-20-95 10225
02-21-96 101.68
04-02-96 103.12
05-14-96 102.32
07-23-96 108.80
09-23-96 103.95
11-18-96 106.49
01-06-97 101.71
02-25-97 102.38
04-02-97 102.22
05-19-97 100.80
06-23-97 101.28
08-18-97 103.19
10-14-97 103.00
06N21W23CBCBO1
WATER
DATE EVE
01-25-95 96.59
03-30-95 97.04
05-24-95 97.47
08-10-95 94.82
10-20-95 94.92
06N21W23CDCB0]
WATER
DATE LEVEL
01-25-95 5176
03-30-95 53.3
05-23-95 48.40
08-10-95 44.45
10-20-95 48.52
06N21W23DADAOI
WATER
DATE LEVEL
01-25-95 17.17
03-30-95 17.24
05-24-95 5.89
08-08-95 3.05
10-20-95 522
06N21W23DADDO01
WATER
DATE LEVEL
01-26-95 16.04
03-30-95 16.17
05-24-95 13.25
08-08-95 4389
10-20-95 6.78

WATER

LEVEL
98.96
101.83
103.28
94.23
91.49

nwmunmnnnunnny nunwnnny nununnwn
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06N 1
WATER
DATE LEVEL MS
08-08-95 6.10 S
10-20-95 8.14 S
06N21W23DDBBO1*
WATER
DATE LEVEL Ms
08-31-94 5.52 S
01-25-95 9.81 S
03-30-95 9.86 S
05-24-95 623 S
08-08-95 3.85 S
10-20-95 4.69 S
02-21-96 5.68 S
04-02-96 8.02 s
05-14-96 833 T
07-23-96 3.44 T
09-23-96 5.65 T
11-18-96 7.94 S
01-06-97 291 T
02-25-97 722 S
04-02-97 8.12 S
05-19-97 6.55 S
06-23-97 3.84 S
08-18-97 426 S
10-14-97 553 s
06N21W23DDCBO01
WATER
DATE LEVEL MS
01-25-95 6.55 s
03-30-95 6.99 S
05-24-95 5.55 S
08-08-95 322 s
10-20-95 352 SR
06N21W23DD 1
WATER
DATE LEVEL MS
01-25-95 9.48 S
03-30-95 9.75 S
05-24-95 7.82 s
08-08-95 3.4 S
10-20-95 438 S
N21W24B 1*
WATER
DATE LEVEL MS
10-25-94 17.77 S
01-25-95 18.65 s
03-31-95 1897 S
05-24-95 18.07 s
08-11-95 17.86 s
10-20-95 17.71 S
02-21-96 18.41 SR
04-02-96 19.69 SR
05-14-96 18.63 T
07-23-96 17.68 T
09-23-96 17.95 T
11-18-96 18.01 s
01-06-97 16.68 S
02-25-97 1841 S
04-02-97 18.90 S
05-19-97 17.83 S
06-23-97 20.02 s
08-18-97 17.83 S
10-14-97 17.83 s
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Table 5. Records of water levels in wells (Continued)

06N21W24BDCCO01 N21W26BBCA 6N21W27AD 1*
WATER WATER WATER
DATE LEVEL MsS DATE LEVEL MS DATE LEVEL
05-26-95 58.28 S 01-25-95 36.85 S 08-29-94 4504
08-11-95 58.18 S 03-30-95 3732 s 01-25-95 4639
10-20-95 54.92 S 05-23-95 37.68 s 03-30-95 4823
08-10-95 32.74 s 05-24-95 47.52
06N21W24CCACO1* 10-20-95 34.54 s 08-10-95 46.12
10-20-95 4438
WATER 06N21W26CBABOI 3‘2‘-(2); -32 :‘;g
DATE LEVEL MS WATER 05-14-96 a3
08-31-94 2111 S 07-23-96 4247
01-25-95 25.88 s DATE LEVEL MS 09-23-96 44.03
03-30-95 26.50 s 01-25-95 17.49 S 11-18-96 4467
05-24-95 27.65 S 03-30-95 15.68 s 01.06.97 45.05
08-08-95 19.29 S 05-23-95 16.29 SR 02.25.97 4301
10-20-95 20.83 S 08-09-95 14.73 SR 04.02.97 457
02-21-96 2233 S 10-20-95 15.14 S 05.19.97 4455
04-02-96 23.76 s 06-23-97 43.25
05-14-96 24.18 T 06N21W26DBADO1* 08-18.97 £03
07-23-96 19.57 T 10-14-97 42.71
09-23-96 22.39 T WATER
g B s DAT LEVEL MS 06N21W27BABAO1
02-25.97 2067 s 08-25-93 3035 R
04-02-97 23.62 S 12-07-93 3227 R WATER
05-19-97 23.91 s 03-08-94 3368 R DATE LEVEL
06-23-97 19.84 s 06-16-94 32.75 R 01-25-95 66.89
08-18-97 20.63 s 09-13-94 32.52 § 03-30-95 66.78
10-14-97 22.65 S 09-27-94 3293 R 05-23-95 67.65
12-20-94 3438 R 08.10.95 7442
01-25-95 3451 s
W24CCBBO2 03-23-95 3425 R 10-20-95 66.34
03-30-95 3437 s
- YQ\T/EE s 05.23.95 3360 s 06N2]1W27BBAAOL
DATE LEVEL 06-27-95 32.52 R
01-25.95 15.56 S 08-09-95 32.48 S WATER
03-30-95 15.78 S 09-27-95 32.18 R DATE LEVEL
05-24-95 16.33 ss 10-20-95 32.60 s 08-25.93 8123
08-08-95 7.37 ss 12-19-95 3137 R 12-07-93 81.10
10-20-95 7.41 S 02-21-96 30.13 S 03-08-94 80.76
03-14-96 3110 R 06-16-94 82.17
06N21W26AADDO] 04-02-96 31.49 s 09-27-94 83.99
05-14-96 31.46 s 12-20-94 81.80
WATER 06-18-96 30.61 R 03-23-95 83.55
DAIE  LEVEL  MS 09.23.06 HyH 5 09:27.93 305
012695 38.89 s 09-24.96 12.57 R 12-19-95 8127
03-30-95 37.98 s 11-18.96 3621 S 03-14-96 86.28
05-24-95 36.26 s -18- : -14- :
o008 o 3 12-19-96 33.50 R 06-18-96 81.64
10.20.95 foedd 3 01-06-97 3145 T 09-24-96 82.00
. 02-25-97 3121 S 12-19-96 80.95
04-02-97 32.16 s 06-17-97 82.13
21W26ABADO1 * 05-19-97 3187 s 09-04-97 79.18
06-17-97 30.54 R
WATER 06-23-97 30.93 S 06N20WQI1BABAQ]
DATE LEVEL MS 08-18-97 31.82 s
08-18-94 37.14 S 09-04-97 32.20 R WATER
01-25-95 38.98 3 10-14-97 3295 S DATE LEVEI
03-31-95 40.54 s 08.24-95 308
05-24-95 36.46 S N21 1 05.15.96 277
08-10-95 36.53 S ’
10-20-95 36.58 s WATER
02-21-96 37.59 S DATE LEVEL MS 06N2 1BA 1*
8‘5"?2'96 3843 s 01-25-95 38.08 S WATER
-14-96 3701 T 03-30-95 38.02 s
07-23-96 36.11 T 05.23-95 3828 S DATE LEVEL
09-23-96 38.84 S o805 011 . 07-26-95 10.63
04-02.97 37.06 S 10.-20.95 3774 s 08-24-95 9.64
05-19-97 36.39 s : 11-1095 1320
06-23-97 45.04 s 02-21-96 19.11
08-18-97 36.99 S 04-02-96 28.67
10-14-97 39.84 S 05-15-96 3735
07-23-96 113
09-23-96 8.42

64  Hydrogeology and aquifer sensitivity of the Bitterroot Valley, Ravalli County, Montana
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Table 5. Records of water levels in wells (Continued)

06N20WO01B * n 06N20W03BDCCO 2 BO1*
WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
01-07-97 16.43 S 08-25-93 22.93 R 06-15-95 36.94 S
02-26-97 17.61 S 12-07-93 19.40 R 08-24-95 33.00 S
04-03-97 19.17 S 03-09-94 32.77 R 11-10-95 35.00 S
05-20-97 29.85 S 06-16-94 30.56 R 02-21-96 38.00 S
06-24-97 1523 S 04-02-96 38.05 S
08-19-97 10.85 S 06N20W03BDCCO1 05-15-96 39.49 TR
10-15-97 11.41 S e — 07-23-96 33.30 T
WATER 09-23-96 32.76 T
06N20WQ 1CDCDO1* 11-19-96 35.56 S
03%4 Et’; %S 01-07-97 36.64 s
WATER -27- . 02-26-97 37.73 S
12-20-94 21.73 R 04-03-97 38.62 S
DATE LEVEL MS 03-23-95 32.78 R 05-20-97 3897 S
06-14-95 5.49 S 06-27-95 31.91 RP 06-24-97 34.03 s
08-23-95 4.05 S 08-24-95 24.23 S 08-19-97 33.43 S
11-10-95 4.55 S 09-28-95 2141 R 10-15-97 33.55 S
02-22-96 8.31 SR 11-11-95 22.61 S
04-03-96 8.42 S 12-19-95 23.68 R
05.15.96 599 T 03.14.96 5910 R 06N20W09BDDDO1
07-24-96 3.88 T 06-18-96 28.69 R
09-23-9 31 T 09.24-96 2094 R WATER
01-07-97 572 S 12-19-96 25.58 R DATE LEVEL MS
02-26-97 7.87 S 06-17-97 27.03 R 08-24-95 49.07 N
04-03-97 7.84 S 09-04-97 19.52 R 11-10-95 49.44 S
05-20-97 3.52 S -
06-24-97 431 5 6 AABCO1 06N20WOOCBCCO1*
08-19-97 3.96 S
10-15-97 4.26 S WATER WATER
DATE EVEL MS DATE LEVEL MS
N20WO02AADCO] 08-24-95 3.96 S 08-03-95 55.81 S
11-10-95 726 S 08-24-95 54.49 S
DATE VIYI};‘T/%i Ms 11-10-95 60.35 SR
DALL LEVEL 06N20W04ACCDO1 02-21-96 63.83 S
08-23-95 33.87 s 04-02-96 65.99 S
11-10-95 4525 s 05-15-96 63.89 T
DATE W‘E\T/ii MS 07-23-96 59.18 TR
N20W02BBDAO] DATE LEVEL M3 09-23-96 5526 T
08-24-95 32.13 S 11-19-96 60.92 S
WATER 11-10-95 34,02 S g;-g;g; ggg: g
DATE LEVEL MS N2 ADCDO1* 04-02-97 6439 s
08-23-95 3.64 S 05-20-97 65.02 S
11-10-95 7.93 § WATER 06-24-97 6091 S
DATE LEVEI MS 08-19-97 56.84 S
* LZAAAL
06N20W02DCDCO1 06.14.95 2493 S 10-14-97 57.75 S
02-22-96 2374 S
WATER 04-02-96 25.14 s 06N20W09CCDBO1
DATE LEVEL MS 05-15-96 25.89 T
07-12-95 5.90 s 07-23-96 20.66 T WATER
08-23-95 7.09 S 09-23-96 18.87 T DATE LEVEL MS
11-10-95 8.23 s 11-19-96 2113 ) 08-24-95 62.56 s
02-22-96 7.62 S 01-07-97 21.99 S 11-10-95 67.74 S
3‘}'??32 ;gg i 02-26-97 23.57 S
-15- i 04-03-97 24.84 S W09DC
oo 823 T 05-20-97 2627 s 06N20W09DCABOI
-23- . T 06-24-97 19.82 S
11-19-96 14.52 s 08-19-97 19.64 s WATER
01-07-97 6.76 S 10-15-97 21.03 S DATE LEVEL MS
02-26-97 8.26 S 08-24-95 35.87 S
04-03-97 7.84 S 11-10-95 36.00 S
05.20.97 806 s 06N20W04CCCDO1
06-24-97 7.61 S 06N20WI0AADCO1*
08-19-97 6.77 S WATER
10-15-97 7.14 S 0%;4155 “‘i;’fl Léﬁ WATER
e : DATE LEVEL MS
11-10-95 19.67 S
06N20WO3BDBB01 07-12-95 21.84 s
11-10-95 27.80 S
WATER 02-21-96 32.86 s
DATE LEVEL MS 04-02-96 36.84 SR
08-23-95 17.43 s 05-15-96 32.82 T
11-10-95 17.52 S 07-23-96 21.96 T
09-23-96 1586 T
TABLE 5
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Table 5. Records of water levels in wells (Continued)
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N 10A 1* cont.
WATER
DATE LEVEL MS
11-19-96 28.32 S
01-07-97 3238 S
02-26-97 29.50 S
04-03-97 30.87 S
05-20-97 30.03 S
06-24-97 27.24 S
08-19-97 21.56 S
10-14-97 22.67 S
'W10ABDBO01
WATER
DATE LEVEL MS
08-24-95 11.58 S
11-10-95 15.68 S
Wi CBO1*
WATER
DAT LEVEL MS
06-14-95 140.00 S
08-24-95 139.25 S
11-10-95 137.32 S
02-21-96 137.06 S
04-02-96 138.19 S
05-15-96 138.57 S
07-23-96 138.63 S
09-23-96 137.24 S
11-19-96 136.99 S
01-07-97 138.11 S
02-26-97 137.32 S
04-02-97 138.19 S
05-20-97 140.48 S
06-24-97 139.76 S
08-19-97 141.51 S
10-14-97 140.26 S
O6N20W10DBBBO1
WATER
DAT LEVEL MS
08-24-95 13.28 S
11-10-95 18.22 S
06N20W10DCABO1
WATER
DATE LEVEL MS
08-24-95 17.87 S
11-10-95 2224 S
06N20W12CCCDO1*
WATER
DATE LEVEL MS
05-04-95 38.58 SR
08-23-95 23.10 S
11-10-95 29.54 S
02-22-96 32.86 S
04-02-96 33.67 S
05-15-96 35.36 TR
07-24-96 23.17 T
09-24-96 2473 T
11-19-96 29.95 S
01-07-97 32.09 S
02-26-97 3234 S
04-03-97 33.81 S
05-20-97 34.96 S
06-24-97 25.18 S
08-19-97 21.23 S
10-15-97 2730 S

DATE
02-22-96
04-02-96
05-15-96
07-24-96
09-24-96
11-19-96
01-07-97
02-26-97
04-03-97
05-20-97
06-24-97
08-19-97
10-15-97

DATE
05-02-95
08-23-95
11-10-95
02-22-96
04-03-96
05-15-96
07-24-96
09-24-96
01-07-97
02-26-97
04-03-97
05-20-97
06-24-97
08-19-97
10-15-97

N20W14BBBBO1

DATE
08-25-93
12-07-93
03-09-94
06-16-94
03-23-95
06-27-95
09-28-95
12-19-95
03-14-96
06-18-96
09-24-96
12-19-96
06-17-97
09-04-97

06N20WI14CAAAQ1L

DATE
08-23-95
11-10-95

06N20W14DAAAQL*

DATE
08-21-95
02-22-96
04-02-96
05-15-96
07-24-96
09-24-96
01-07-97

0W

WATER

LEVEL
67.99
66.45
69.70
67.23
64.90
67.58
67.19
67.35
68.13
68.98
66.82
66.86
66.00

Wi4

WATER

LEVEL
27.26
11.17
1421
17.02
1928
17.15
1041
11.73
13.20
15.97
16.83
1532
11.29
10.96
12.67

WATER

LEVEL
66.97
66.25
88.57
68.32
68.27
68.68
66.61
66.80
67.78
68.31
66.34
66.60
67.60
66.94

WATER

LEVEL
8.22
15.56

WATER

LEVEL
94.59
97.68
99.18
99.24
95.89
93.13
96.18
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20W14DAAAOL* cont.

WATER

DATE LEVEL
02-26-97 96.67
04-03-97 98.04
05-20-97 98.82
06-24-97 96.06
08-19-97 90.67
10-15-97 90.15

N20W1SAA 1*
WATER

DATE LEVEL
08-24-95 29.99
11-10-95 30.62
02-21-96 31.80
04-03-96 33.00
05-15-96 33.01
07-24-96 30.90
09-24-96 30.50
11-19-96 30.30
01-07-97 31.69
02-26-97 31.25
04-03-97 31.86
05-20-97 32.64
06-24-97 2593
08-19-97 3171
10-15-97 32.96

06N20W15SBBCCO1
WATER

DATE LEVEL
08-23-95 62.29
11-10-95 61.15

06N20W15CACCO1*
WATER

DATE LEVEL
07-25-95 2135
08-23-95 19.88
11-10-95 21.73
02-22-96 25.10
04-03-96 26.12
05-15-96 2691
07-24-96 1991
09-24-96 1830
11-19-96 21.87
01-07-97 2287
02-26-97 22.89
04-03-97 26.24
05-20-97 25.77
06-24-97 19.62
08-19-97 24.89
10-15-97 24.94

N 1
WATER

DATE LEVEL
08-24-95 71.43
11-10-95 74.80

6N20W 1
WATER

DATE LEVEL
07-27-95 75.01
08-23-95 75.09
11-10-95 73.19
02-22-96 75.00
04-03-96 75.71
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Table 5. Records of water levels in wells (Continued)

06N20W16ADCBO1* cont.

WATER

DATE LEVEL
05-15-96 76.05
07-24-96 76.55
09-24-96 71.52
11-19-96 7297
01-07-97 74.18
02-26-97 74.47
04-03-97 78.30
05-20-97 79.36
06-24-97 75.86
08-19-97 73.12
10-15-97 72.26

06N20W16BAADOI*

WATER
DATE LEVEL

05-04-95 92.68
08-24-95 85.74
11-10-95 87.33
02-21-96 90.89
04-02-96 92.73
05-15-96 91.96
07-23-96 86.03
09-23-96 84.16
11-19-96 85.68
01-07-97 89.27
02-26-97 88.39
04-02-97 91.51
05-19-97 91.74
06-24-97 87.36
08-19-97 85.84
10-14-97 88.24
ON20W |
WATER
DATE LEVEL
09-10-70 5.78
09-28-70 7.20
10-26-70 10.05
11-23-70 12.09
12-23-70 13.60
01-17-71 15.85
01-26-71 14.28
02-17-71 14.99
02-22-71 15.12
03-25-71 15.77
04-27-71 15.85
05-24-71 8.97
06-24-71 6.06
07-21-71 6.16
08-24-71 6.24
09-22-71 635
10-26-71 9.80
11-23-71 11.78
12-23-71 13.20
01-27-72 13.53
02-22-72 14.24
03-27-72 14.22
04-24-72 14.79
05-25-72 10.15
06-22-72 6.18
07-24-72 5.83
08-23-72 5.72
09-21-72 6.58
10-26-72 9.32
11-28-72 11.78
12-26-72 13.04
01-25-73 14.01
02-26-73 15.04
03-27-73 15.89

O06N20W19CCCC02 cont.

DATE
03-29-73
04-26-73
05-25-73
06-26-73
07-24-73
08-27-73
09-18-73
09-26-73
10-24-73
11-27-73
12-03-73
12-20-73
01-28-74
02-25-74
03-19-74
03-25-74
04-24-74
05-29-74
06-19-74
07-24-74
08-26-74
09-25-74
10-23-74
11-20-74
12-20-74
01-22-75
02-24-75
03-25-75
04-23-75
05-21-75
06-21-75
07-28-75
08-22-75
09-24-75
10-28-75
11-21-75
12-22-75
01-22-76
02-23-76
03-24-76
04-20-76
05-24-76
06-21-76
07-22-76
08-20-76
09-23-76
10-21-76
11-18-76
12-22-76
01-24-77
02-22-77
03-28-77
04-26-77
05-25-77
06-21-77
07-26-77
08-23-77
09-20-77
10-20-77
11-17-77
12-20-77
01-20-78
02-15-78
02-22-78
03-23-78
04-24-78
05-10-78
05-24-78
06-26-78
07-20-78
08-23-78
09-21-78
10-19-78

WATER
LEVEL
16.01
16.87
9.59
5.94
5.57
5.88
6.95
7.44
10.48
11.77
12.05
12.85
13.17
13.60
14.27
14.47
15.40
1.57
595
6.45
541
7.60
9.72
11.80
13.60
15.27
16.20
16.72
17.39
17.42
6.52
577
6.01
8.16
10.20
11.82
13.27
14.42
15.54
16.16
16.68
14.66
5.19
5.60
6.03
742
10.20
12.40
1432
15.70
16.60
1735
17.86
9.74
5.80
5.55
6.00
7.14
9.74
12.28
13.81
14.85
15.68
15.88
16.60
17.12
17.08
13.78
6.51
6.28
6.19
7.01
9.72

DATE
11-28-78
12-19-78
01-25-79
02-21-79
03-27-79
04-25-79
05-24-79
06-25-79
07-25-79
08-29-79
10-11-79
11-20-79
12-20-79
01-16-80
01-22-80
02-26-80
04-08-80
04-21-80
06-06-80
07-24-80
09-03-80
09-23-80
10-16-80
12-02-80
02-26-81
03-05-81
04-14-81
04-21-81
05-20-81
06-24-81
09-16-81
09-22-81
11-04-81
12-16-81
01-27-82
02-26-82
03-08-82
04-20-82
05-28-82
07-13-82
08-24-82
10-07-82
11-16-82
12-28-82
02-08-83
05-04-83
07-07-83
08-02-83
09-13-83
11-03-83
12-14-83
03-13-84
04-24-84
06-06-84
07-17-84
08-28-84
10-10-84
11-27-34
01-17-85
01-23-85
03-01-85
03-06-85
05-22-85
08-15-85
10-01-85
11-14-85
01-09-86
02-19-86
04-10-86
05-29-86
11-19-86
02-18-87
03-24-87

W]

WATER
LEVEL

12.85
14.13
15.82
15.67
16.35
16.65
14.38
5.96
6.33
5.52
8.54
12.01
13.67
13.76
14.13
15.43
1643
16.74
6.52
6.17
6.62
6.84
9.11
12.97
16.45
16.59
17.25
17.34
12.42
6.96
6.61
6.57
10.88
13.36
14.68
15.00
15.07
16.67
835
6.69
6.94
1.57
11.55
13.90
15.45
17.81
6.48
5.82
7.27
11.27
13.63
16.68
17.28
7.92
6.75
6.97
8.70
12.58
1537
15.57
16.44
16.54
14.41
635
8.86
12.15
15.19
15.46
16.28
9.80
12.74
16.22
16.81
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Table 5. Records of water levels in wells (Continued)

06N20W19CCCC02 cont. 06N20W19CCCCO02 cont. 0SN20W30BDCDO1
WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL
05-07-87 16.25 s 11-26-96 12.58 s 08-24-93 21.81
06-09-87 737 S 01-07-97 12.45 S 12-07-93 16.80
09-10-87 6.70 s 03-08-94 27.52
10-27-87 10.50 s 06N20W29BADBO1 06-15-94 20.76
12-02-87 1320 s ?g-gggz g;gg
04-12-88 17.34 s WATER -20- X
06-28-88 6.85 s 03-23-95 21.88
07-13-88 6.47 S DATE LEVEL Ms 06-27-95 2237
08-17-88 6.73 s 08-25-93 11.87 R 09-27-95 20.17
09-27-88 7.48 S 12-07-93 1575 R 12-19-95 22.42
10-27-88 1072 s 03-09-94 18.80 RR 03-14-96 23.59
12-21-88 14.13 S 06-16-94 15.03 R 06-17-96 2295
02-10-89 16.04 S 09-27-94 13.67 R 09-24-96 22.20
03-15-89 16.26 S 12-20-94 17.72 R 12-19-96 24.44
05-04-89 16.08 S 03-23-95 17.75 R 06-16-97 22.04
07-26-89 6.54 S 06-27-95 15.46 R 09-04-97 22.48
09-13-89 7.06 S 09-27-95 13.84 R
10-24-89 1031 S 12-19-95 16.81 R N21W1 1
12-05-89 13.07 s 03-14-9 18.34 R
01-23-90 15.40 s gg;ﬁ_gg };gz ‘; WATER
03-06-90 16.4 - :
02_17_90 1 28 2 12-19-96 15.00 R DATE EVEL
05-30-90 822 S 06-16-97 13.87 R 08-24-93 67.38
17- ’ 09-04-97 14.10 R 12-07-93 7095
g;_;;_gg §§§ g 03-08-94 75.45
10-10-90 912 s 06N19WQ7BABCO1* 06-15-94 7228
09-26-94 68.85
11-27-90 1277 s
01-14-91 15.02 s WATER (‘é%‘;g‘; ;;:g
02-25-91 1634 ] DATE LEVEL MS 06-26.95 7201
04-02-91 16.95 S 03-09-94 28.74 R 09-27-95 66.41
05-28-91 10.87 S 06-16-94 23.27 R 12-19-95 69.84
06-25-91 6.53 S 09-27-94 26.17 R 03-13-96 71.88
08-07-91 6.51 s y
- 12-20-94 28.67 R 06-17-96 70.61
:?'?; 'g: | Zg; g 03-23-95 29.48 R
-13- : 06-27-95 26.65 R
gg'gtgg :ggg g 08-23-95 23.16 ) 03N2] WISCBBBOI
- : 09-28-95 2628 R
06-17-92 16.01 s 12-19-95 28.88 R DATE LEVEL
09-08-92 7.50 S 02-22-96 31.01 SR 09-23-96 65.29
10-19-92 10.10 s 03-14-96 28.50 R 12-18-96 71.78
12-02-92 12.98 - 04-03-96 29.55 s 06-16-97 67.30
02-23-93 1576 - 05-15-96 26.97 T 09-04-97 63.50
06-29-93 6.90 s 06-18-96 2438 R
08-12-93 7.54 s 07-24-96 2432 TR 02N21 WOICACDO]
10-04-93 9.77 $ 09-23-96 25.74 T
o o S 09-24-96 26.36 R WATER
- 11-19-96 2679 S ATE LE
06-01-94 8.84 $ 12-19-96 27.47 R DATE LEVEL
10-04-94 9.80 s 01.07.-97 26.44 S 03-08-94 25.76
02-10-95 15.90 s ' 06-15-94 2520
022697 28.08 s
03-21-95 16.73 S 09-26-94 19.67
04-03-97 28.12 S
05-10-95 16.47 s 052097 26.09 S 12-20-94 25.50
07-25-95 774 s 03-22-95 26.96
06-17-97 27.30 R
10-18-95 9.87 S 06-26-95 23.98
06-24-97 2371 s
12-13.95 12.09 s § 09-27-95 18.02
08-1997 23.95 s
02-13-96 13.80 s 09-04.97 2506 R 12-19-95 24.00
05-15-96 15.07 s 10-15.97 713 S 03-13-96 2539
08-08-96 7.08 s 06-17-96 2632
10-03-96 8.60 s 09-23-96 16.64
12-18-96 22.14
06-16-97 17.49
09-04-97 13.06
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Figure 21. Hydrographs of water levels in wells of the monitoring network.
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)

70  Hydrogeology and aquifer sensitivity of the Bitterroot Valley, Ravalli County, Montana



55

20

25

35

WATER LEVEL, IN FEET BELOW LAND SURFACE

190

195

200

205

T 1 T T l 1 ¥ T 4 T 1 1 1 T 1 T 1 T ¥ T 1 T ¥ T 1 T H LI T 1 L T T T L] ]
i » |
L 10N19W07DABBO1 P
- P i
- 7 -
L / ]
- .’ -

/
- / 1
- / .
- L _
1

I ; ]
[ / ]
L .I 7
" F o ]
i Fatirid ]
i ’_,..\\ P ]
- - b 1
B a7 ]
i oo ,./"A :
[ 1 1 i 1 l 1 1 L i 1 1 L.'.Il 1 1 .l | ] L L 1 1 1 1 1 1 L 1 | 1 1 1 1 L 1 1 L 1 i

T T T 1 l I T 1 T 1 T ] T 1 1 T I T 1 1 1 1 T T T 1 ¥ T I T T T T T T T T T T
i | G ]
[ 1T0N19W08ABBCO1 / A ] i
L ; N\ i
[ i’ \ 1
5 / AN i
5 !"—"-~0\\ ‘/ \ 1
R A ! \, | .
g IS / w“. oo/ ]
3 i \, i e ,' .
LN, ! ."~--. ! Se 4

\, ! ~ /
N | ! S / 1
L \\ ,.l \'\ / \_\ , ]
- .\. /_/' .\‘\ ," ‘._.\__'\" —
[ L 3 ~J ]
- [ ] hamplot3 ]
[ L 1 1 1 l 1 i L L 1 1 1 1 i 1 1 l 1 1 1 1 1 1 1 1 1 J 1 I 1 I 1 H L L i 1 1 L i

1 T Ll 1 ‘ T T T T T T T T T T T T T T T T T T 1 T T T 1 | T H 1 1 1 ] T 1 1 T ]
[ 10N1SWO08BCADO1 ]
K . ]
| Y S - = .\ e [ S —_— S i
R o N - T —.__‘ 7 ~ _
L ./‘/ \, f' N, !- \\\ ]
_.'/ \Vl \,.__‘ .\\A\ ]
5 “ -
i 1 1 1 1 l 1 J L L 1 i 1 1 I 1 1 1 1 1 1 1 1 N 1 1 i l 1 1 1 1 1 1 1 1 1 i i
ASOND'JFMAMJJASONDlJFMAMJJASONDIJ FMAMUJJASON

1994 1995 1996 1997

Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Figure 21. Hydrographs of water levels in wells of the monitoring network (Continued)
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Table 6. Physical properties and major-ion concentrations for water from wells

[Location number--numbering system described in text. Constituents are dissolved, except as indicated. Collecting agency: MBMG, Montana Bureau of
Mines and Geology, Butte, Mont.; USGS, U.S. Geological Survey, Helena, Mont. Analyzing agency: MBMG, Montana Bureau of Mines and Geology,
Analytical Division, Butte, Mont.; UM, University of Montana, Missoula, Mont.;, NWQL, USGS National Water Quality Laboratory, Arvada, Colo.
Abbreviations: uS/cm, microsiemens per centimeter at 25 degrees Celsius; °C, degrees Celsius; mg/L, milligrams per liter. Symbols: <, less than minimum
reporting level; --, no data]

Oxygen,

) cs‘)]:::::' ‘l;:ll& Temper- dis- (;al- Ma}gne- Sodium P?tas- Bicm‘-l Carbt]m-
Location Date ance, (stand- ature, solved, cium sium (mg/L as sium bonate ate
number water (mg/Las (mg/L as (mg/Las (mg/Las (mg/L as
field ard C0) field Ca) Mg) Na) K) HCOs) C0;)
(uS/em)  units) (mg/L)
10N20W02ABBCO1 08-03-94 138 - 14.5 - - - - - - -
10N20W10ACBCO01 06-23-80 97.0 - 115 - 85 2.0 7.3 1.5 - -
10N20W10CBBDO1  03-10-94 46.0 6.5 6.0 - 5.1 1.6 25 .60 - -
10-26-95 63.0 6.6 11.0 - - - -- - - -
10N20W11CDCDO1 03-10-94 106 6.6 11.5 - 9.1 2.6 9.0 1.6 - -
12-14-95 143 72 14.0 - - -- - - - -
10N20W12ACDBO1  08-24-94 264 - 135 - = - - - - -
10N20W12ADCB01  08-28-95 354 - 12.5 - - - - - - ~
09-13-95 344 7.2 12.5 8.6 48 12 8.6 24 210 0
10N20WI12ADDCO1  08-15-94 338 - 13.0 - -- -- - - - --
10N20W12DAAAOl  08-15-94 286 - 13.5 - - -- - - - -
10N20W12DABDO1  08-28-95 283 - 14.0 - - - - - - -
10N20W12DADAO1  08-15-94 292 - 13.0 -- - - - - - -
11-19-96 294 - 13.0 -- - - - - - -
01-07-97 303 - 11.5 -- - - - - - -
02-26-97 304 - 115 - - -- - - - -
04-03-97 305 - 11.9 - - - - - - -
05-19-97 287 - 135 - - - - - - --
06-24-97 292 - 12,6 - - - - - - -
06-24-972 292 - 12.6 - - - - - - -
08-19-97 298 - 12.0 - - - - - - -
10-15-97 - - - - - - - - - -
10N20W12DDDCO1  09-27-94 216 - 135 - - - - - - -
09-15-95 209 7.1 13.0 85 28 6.8 57 25 124 0
10N20W13BBA 01 05-12-80 -- - -- -- 8.5 1.9 4.2 1.1 - -
10N19W05CCCCO1 08-29-95 297 - 11.0 - - - - - - -
10N19WO5CCCDO1  08-29-95 443 - 16.0 - - . - - - -
10N19WOSCDCCO1 ~ 08-10-94 340 - 11.5 - - - - - - -
08-10-942 340 - 115 - - - - - - -
08-15-94 - - - - - - - - - -
10N19WOSDCDDO1  08-03-94 504 - 10.5 - -- - - - - -
06-08-95 - - - - - - - - - -
09-12-95 572 72 11.5 8.8 70 20 24 4.2 322 0
10N19W06CDCBO1 09-27-94 306 - 13.5 -- - - - - - -
06-08-95 - - - - - - - - - -
10N19WO06CDDAO1  08-28-95 421 - 12.5 - - - - - - -
10N19W06CDDDO1  08-10-94 404 3.0 12.0 - -- - - -- - -
10N19W06DCCCO1 08-10-94 409 - 11.0 - - - - - — -
08-10-942 409 - 11.0 - - - - - - -
10N19WO06DCDAO1  08-10-94 419 - 11.5 - - - - - - -
09-12-95 400 7.2 10.5 7.6 49 13 16 4.0 235 0
10N19W06DDCCO1  08-15-94 277 - 12.5 - -- - - - - -
10N19WO7ADBCO1  08-10-94 359 - 12.5 - — - -- - - -
08-15-94 - - - - - - - - - -
09-13-95 375 7.4 11.5 9.4 53 13 6.2 2.6 203 0
09-13-952 375 7.4 11.5 9.4 53 13 6.1 24 203 0
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Dissolved

l’.“!"', Sulfate  Chloride Fluoride Silica solids,  Nitrate LM% ) .
inity (mg/L as (mg/L (mg/L as (mg/L. calcu- (mg/L as phorus Collecting  Analyzing Location
(‘r:r;g‘/:l;) :)s $0,) as CI) ) as Si0;) lated N) (mgl/,:, as agency agency number
(mg/L)
- 43 1.4 - - - 0.52 - USGS UM 10N20W02ABBCO1
- 38 0.60 0.17 33 - 44 - MBMG MBMG 10N20W10ACBCO1
- <1.0 <20 .04 14 - <.05 <0.20 MBMG MBMG 10N20W10CBBDO1
-- 2.6 <1.0 - - - <15 -- USGS UM
- <1.0 .20 21 41 - 30 <20 MBMG MBMG 10N20W11CDCDO1
- 2.6 1.0 - - - <15 - USGS UM
- 42 1.0 - - - .79 - USGS UM 10N20W12ACDBO01
- 49 23 - - - 75 - USGS UM 10N20W12ADCBO01
172 5.0 2.0 10 27 212 .90 <20 USGS MBMG
- 4.0 1.1 - - - 85 - USGS UM 10N20W12ADDCO1
- 4.6 1.8 - - - .75 - USGS UM 10N20W12DAAAO1
- 4.1 1.2 - - -- .76 - USGS UM 10N20W12DABDO01
- 5.0 1.1 - - - .69 - USGS UM 10N20W12DADAO1
- 4.0 - - - - 1.8 - USGS MBMG
- 44 .6 - - - 1.7 - USGS MBMG
- 4.8 1.3 - - -- 1.7 - USGS MBMG
- 49 1.0 - - - 1.5 - USGS MBMG
- 5.0 1.1 - -- - 14 - USGS MBMG
- 5.2 1.0 - -- - 1.6 - USGS MBMG
- 5.0 1.0 - - -- 1.8 - USGS MBMG
- 4.1 1.0 - -- - 1.6 - USGS MBMG
- 49 1.1 - -- - 1.7 - USGS MBMG
- 39 <1.0 - - -- 52 - USGS UM 10N20W12DDDCO01
101 5.0 1.0 20 37 149 55 <20 USGS MBMG
- 54 3.1 20 16 - .33 - MBMG MBMG 10N20W13BBA 01
- 6.3 32 - - -- 19 - USGS UM 10N19W05CCCCO01
- 14.0 5.6 - - - 3.0 - USGS UM 10N19W05CCCDO1
- 84 38 - -- - 2.8 - USGS UM 10N19W05CDCCO1
- 85 3.7 - - - 28 - USGS UM
- 6.1 42 - - - 34 - USGS UM
- 19.0 12.0 - - - 1.8 - USGS UM 10N19W05DCDDO1
- 23.0 14.0 - - - 2.0 - USGS UM
264 23 14 .30 50 372 2.0 <20 USGS MBMG
- 9.5 4.4 - -- - 1.4 - USGS UM 10N19W06CDCBO1
- 9.5 4.6 - - - 1.2 - USGS UM
- 10.0 4.5 - - - 1.2 -- USGS UM 1ON19W06CDDAO1
- 85 4.7 - -- - 1.5 - USGS UM 10N19W06CDDDO1
- 8.6 4.7 - - - 1.4 - USGS UM 10N19W06DCCCO1
- 8.6 3.7 - - - 1.4 - USGS UM
- 9.6 4.0 - - - 1.3 - USGS UM 10N19W06DCDAO1
193 10 4.0 20 33 254 1.8 <20 USGS MBMG
- 52 1.4 - - - 1.7 - USGS UM 10N19W06DDCCO1
- 59 39 - -- - 35 - USGS UM 10N19W07ADBCO01
- 72 3.0 - - -~ 27 - USGS UM
167 75 35 .20 23 230 4.8 <20 USGS MBMG
167 75 4.0 .20 23 230 4.8 <20 USGS MBMG
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific PH, Temper- Oxyigen, Cal- Magne- . Potas- Bicar- Carbon-

conduct- field dis- . . Sodium 1 1

Location Dat (stand ature, solved cium sium (mg/L as sium bonate ate
number ate Ance, nd- water > (mg/Las (mg/Las (mg/Las (mg/Las (mgL as

field ard ©C) field Ca) Mg) Na) K) HCO,) COy

(uS/cm) units) (mg/L) g 3
10N19WO7BAADO1  08-10-94 386 - 12.0 - - - - - - -
11-19-96 367 - 12.0 - - - - - - -
01-07-97 378 - 10.8 -- - -- - - - -
02-26-97 378 - 11.1 - - - -- - - -
04-03-97 372 - 11.5 - - - - - - -
05-20-97 360 - 11.8 - - - - - - -
0520972 360 - 1.8 - - - - - - -
06-24-97 365 - 11.0 - - - - - - -
08-19-97 396 - 11.2 - - - - - - .
10-15-97 -~ - - - - - - - - -
10N19W07BACBO1 09-27-94 306 - 115 - - - - - - -
09-27-942 306 - 115 - - - - - - -
06-08-95 - - - - - - - - -- -
09-12-95 295 7.2 13.0 9.0 40 9.6 8.8 2.5 178 0
10N19W07BCBBO01 08-24-94 366 - 13.5 -- -- - - - - -
ION19W07BDADO1  (9-27-94 351 - 14.0 - - - - - - -
10N19W07BDBB01 08-10-94 353 - 12.5 - - - - - - -
10N19W07CAABOI1 08-15-94 267 - 12.5 - - - - - - -
09-15-95 251 7.2 11.0 8.7 33 10 37 1.7 145 0
10N19W07CABDOl  08-15-94 272 - 12.0 - - - - - - -
10N19WQ7CACCO1 09-27-94 327 - 12.0 - - - - - - -
10N19W07CDAAO1  09-27-94 214 - 11.0 - -- - - - - -
10N19W07CDBAO1 08-15-94 228 - 115 - - - - - - -
10N19WOQ7CDCCO1  09-27-94 267 6.9 11.5 - - - - - - -
09-13-95 267 6.9 11.5 74 36 9.7 49 1.8 159 0
ION19W07DABBO!  08-28-95 334 - 12.0 - -- . - - - -
08-28-952 334 - 12.0 - - - - - - -
ION19W07DBBCO1  08-15-94 263 - 13.0 - - - - - - -
ION19WO07DBDAO1  08-28-95 199 - 11.5 - - - - - - -
1ONI9WO7DDCDOl  08-24-94 124 - 11.0 - - - - - - -
10N19W07DDDCO1  08-24-94 185 - 10.5 - -- - - - - -
08-24-942 185 - 10.5 - - - - - - -
1ON19WOSABBCO1 08-02-94 274 - 12.0 - - - - - - -
11-19-96 403 - 11.2 - - - - - - -
01-07-97 443 - 11.1 - - - - - - -
02-2697 434 - 83 - - - - - - -
04-03-97 404 - 113 - - - - - - -
04-03-972 404 - 113 - - - - - - -
05-20-97 288 - 109 - - - - - - -
06-23-97 273 - 109 - - - - - - -
08-19-97 445 - 10.8 - - - - - - -
10-15-97 - - - - - - - - - -
10N19WOSADADO!I  08-02-94 339 - 14.0 - - -- - - - -
06-08-95 - - - . - - - - - -
10N19WOSADDCO1  08-02-94 343 - 12.5 - - - -- - - -
06-08-95 343 - 12.5 - -- - - - - -
09-12-95 341 8.1 13.5 - 36 12 20 32 187 0
10NI9WOSBADDO1  09-27-94 337 - 155 - - - - - - -
10N19WO0SBBDDO1  08-02-94 315 - 155 - - - - - - -
08-02-942 315 - 15.5 - - - - - - -
I0N19WOSBCADOl  08-10-94 271 - 16.5 -- - - - - - -
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Dissolved

l‘i‘l:i':;', Sulfate  Chiloride Fluoride Silica solids,  Nitrate pl:::i's Collecting _ Analyzing Location
(mg/L as (mg/L as (mg/L (mg/L as (mg/L caleu- (mg/L as (mg/L as agency agency number
CaC0y) SO,) as CI) F) as Si0,) lated N) P)
(mg/L)
- 8.8 57 - - - 3.2 - USGS UM 10N19W07BAADO1
- 85 - - - - 32 - USGS MBMG
-- 9.1 5.0 -- -- - 29 - USGS MBMG
- 8.9 5.0 - - -- 28 -- USGS MBMG
- 7.6 39 -- - -- 19 - USGS MBMG
- 8.6 4.7 - -- - 2.0 - USGS MBMG
- 9.1 5.1 -- - - 29 -~ USGS MBMG
- 94 5.2 - -- -- 2.8 - USGS MBMG
- 73 59 - - - 3.1 - USGS MBMG
- 84 6.0 - - - 2.7 - USGS MBMG
- 4.7 L5 -- - - 72 - USGS UM 10N19WO07BACBO1
- 4.7 L5 - - - 72 - USGS UM
-- 48 1.8 -- - - 72 - USGS UM
146 5.0 1.5 .20 34 193 75 <20 USGS MBMG
- 5.1 2.0 - - - .63 - USGS UM 10N19W07BCBBO1
-- 5.0 1.6 - - - 1.9 - USGS UM 10N19W07BDADO1
- 49 2.7 - - - 1.3 - USGS UM 10N19W07BDBB01
- 4.7 1.5 - - - .86 -- USGS UM 10N19W07CAABO1L
119 5.0 1.0 10 16 150 18 <20 USGS MBMG
- 53 1.4 - - - 1.1 - USGS UM 10N19W07CABDO1
- 4.5 13 - - - 1.9 - USGS UM 10N19W07CACCO1
- 5.1 1.5 - - - 91 - USGS UM 10N19WO07CDAAOL
- 5.0 1.3 - - - 1.5 - USGS UM 10N19W07CDBAOL
- 4.8 1.2 -- - -- 13 - USGS UM 10N19W07CDCCO1
130 5.0 1.0 <10 19 163 1.5 <20 USGS MBMG
- 5.1 2.0 -- -- - 2.0 - USGS UM 10N19W07DABBO1
- 53 2.0 - -- - 1.9 - USGS UM
- 47 4.5 - - -~ 8 - USGS UM 10N19W07DBBCO1
- 52 12 -- - - .82 - USGS UM I0N19W07DBDAO1
- 5.6 1.1 - - - .73 - USGS UM 10N19W07DDCDO1
- 6.6 1.1 - - - .63 - USGS UM 10N19W07DDDCO1
-- 48 12 -- - -- .64 - USGS UM
- 5.0 1.6 - - - 2.6 -~ USGS UM 10N19WO0SABBCO1
- 6.5 - - - -- 4.6 -- USGS MBMG
- 7.6 23 - - - 49 - USGS MBMG
- 7.8 3.0 - . .- 41 -- USGS MBMG
- 7.6 3.1 - - - 29 -- USGS MBMG
- 72 2.6 - - -- 39 - USGS NWQL
- 6.1 2.6 -- - -- 2.6 - USGS MBMG
- 6.8 3.0 - - - 2.6 - USGS MBMG
- 8.6 3.7 -- - - 34 - USGS MBMG
- 9.6 2.0 - - - 40 - USGS MBMG
- 18.0 5.1 -~ - - <I5 -- USGS UM ION19W08ADADOI
- 18.0 5.1 - - - <I5 -- USGS UM
- 19.0 52 - - -- <I5 - USGS UM 10N19W08ADDCO1
- 19.0 5.1 - - - <I5 - USGS UM
153 20 5.5 .50 18 208 <.05 <20 USGS MBMG
- 17.0 49 - - - <15 -~ USGS UM ION19WO08BADDO1
- 37.0 7.1 - - - <.I5 - USGS UM 10N19W08BBDDO1
- 37.0 7.1 - - - <I5 - USGS UM
- 18.0 53 - - - <15 - USGS UM 10N19W08BCADOI
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific

pH,

Oxygen,

) conduct- field Temper- dis- C'al- Ma.ngne- Sodium P?tas- Bicar—l Carb(xm-
Location Date ance, (stand- ature, solved, cium sium (mg/L as sium bonate ate
number water (mg/Las (mg/L as (mg/Las (mg/Las (mg/L as

field ard o field Na)
. 0) Ca) Mg) K) HCO;)  COy
(uS/cm)  units) (mg/L)

09-13-95 264 7.3 15.5 3 23 5.0 25 37 109 0
10N19WO0S8BCBBO1  08-15-94 294 - 15.0 - - - - - .- -
1ON19WO0SBCCCO01 ~ 08-10-94 386 - 12.0 - - - - - - -
10N19WO08BDABO1 ~ 08-10-94 243 - 15.0 - -- - - - - -
10N19WO08BDBB01 ~ 08-10-94 291 - 155 -- - -- - - - -
10N19WOSCBAAO1  08-02-94 306 - 11.0 - - - - - - -
10N19WO0SCBDDO1  08-15-94 198 - 10.0 - - - - - - -

111996 205 - 8.8 - — - - - - -

01-07-97 219 - 8.5 - - - - - - -

02-27-97 254 - 9.2 - - - - - - .

04-03-97 255 - 9.0 - - - - - - -

05-20-97 236 - 1.2 - -- - -- - -- -

08-19-97 228 - 93 - - - - - - -

10-15-97 - - - - -- -- - - - -
10N19WOSCDACO1  08-10-94 338 - 10.5 - -- -- - - - -

06-08-95 338 - 10.5 - - - - -- - -

09-13-95 328 71 10.0 8.2 45 14 39 1.9 174 0
10N19WOSCDBDO1 ~ 08-28-95 257 - 10.0 - -- - - - -- -
10N19WOSDAACO1  08-24-94 168 - 13.5 = - - - - - -
10N19WO0SDBBDO1  08-28-95 195 - 13.5 - - - -- - - -

09-12-95 187 7.1 13.5 5.0 22 6.8 6.7 26 111 0
10N19WO0SDCCBO1 ~ 08-28-95 274 - 11.0 - -- - - - - -

09-13-95 264 7.1 10.5 8.6 35 11 3.7 2.1 150 0

01-07-97 - - - - - - - - - -

02-26-97 277 - 10.4 - - - - - - -

04-03-97 274 - 10.9 - - - - - - -

05-20-97 269 - 12.9 - - - - - - -

06-24-97 - - 16.5 - - - - - - -

08-19-97 288 - 10.5 - - - - - - -

10-15-97 - - - - - - - - - -
10N19WOSDCCCO1  08-24-94 280 - 110 - - = - - - -

08-28-95 280 - 11.0 - . - == - - -
10N19WOSDCCC02  03-10-94 266 71 10.5 -- 33 10 37 2.3 - =

10-26-95 258 7.2 11.0 - - - - - - -
10NI9WO9ABCCO1  08-02-94 341 - 110 = — - - - - -

06-08-95 341 - 110 - - - - - - -
10N19WO09BCCCO1  09-27-94 201 - 11.0 - - - - - - -

06-08-95 20t - 11.0 - - - - - - -
10N19W16BBBCOl  08-24-94 184 -- 13.5 - -- - - - -- -

09-15-95 165 72 13.0 7.9 15 4.3 12 2.6 7 0
ION19W17BAAAOL  08-10-94 237 - 1.5 - - - - - - -
10NI9W17BBDAQl  08-24-94 182 - 9.5 - .- - - - -- -
10N19W17BCABOl  08-24-94 193 - 10.5 - - - - - - -
10N19WI17DBBCO1  12-14-95 210 73 12,0 - - - - - - -
10NI9WISAAAAOl  08-24-94 168 - 1.5 - -- . - - . --
10N19WISAADBO1  08-28-95 175 - 11.0 - - - -- - - -

09-13-95 1 6.9 10.0 84 2t 6.8 3.7 1.8 99 0
IONI9WISABADO1  06-08-95 - - - — - - - - - -

06-08-95% - - - - - - - - - -
ION19WI1SADDCO1  06-08-95 - - - - - - - - - -
10N19W18DBBAO1  06-08-95 186 6.9 10.0 - - - - -- - -
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Dissolved

"Al:;;} Sulfate  Chloride Fluoride  Silica solids, Nitrate pll'";‘;’:s Collecting  Analyzing Location
(mg/L as (mg/L as (mg/L (mg/L as (mgL caleu- (mg/L as (mg/L as agency agency number
CaCOy) SOy) as Cl) F) as Si0,) lated N) P)

(mg/L)
89 20 5.5 .50 52 189 <.05 <20 USGS MBMG
- 54 1.3 -- - - 1.7 - USGS UM 10N19W08BCBBO1
- 49 1.6 - - - 24 - USGS UM 10N19W08BCCCO1
- 8.6 2.1 - - -- 24 - USGS UM 10N19WO0S8BDABO!
- 15.0 4.8 - - - <15 - USGS UM 10N19W(08BDBB01
- 7.4 1.6 -- - - 3.1 - USGS UM 10N19WOBCBAAO1
-- 5.0 1.2 -- -- -- 1.3 - USGS UM 10N19W08CBDDO1
-- 4.6 - - -- - 1.9 - USGS MBMG
- 48 14 -- - - 1.8 - USGS MBMG
- 57 2.0 -- - - 23 -- USGS MBMG
-- 5.1 1.6 - - - 1.6 - USGS MBMG
- 5.7 1.6 - - - 1.3 - USGS MBMG
- 45 22 - - - 2.2 - USGS MBMG
- 53 2.4 -- - -- 2.4 - USGS MBMG
- 5.8 1.5 - - - 29 - USGS UM 10N19WO08CDACO1
- 6.3 25 -- - - 33 -- USGS UM
142 75 L5 10 19 194 35 <20 USGS MBMG
-- 6.2 L6 - - - 2.6 - USGS UM 10N19W0SCDBDO1
- 3.0 1.2 - -- -- 25 - USGS UM 10N19WO08DAACO1
- 6.9 1.7 - - - .16 - USGS UM 10N19W08DBBDO01
91 75 L5 .20 55 157 10 <20 USGS MBMG
- 5.5 1.6 - - - 2.5 - USGS UM 10N19W08DCCBO1
123 7.5 1.5 <10 22 168 2.8 <.20 USGS MBMG
- 6.7 1.2 - - - 34 - USGS MBMG
- 6.7 1.7 - -- - 31 - USGS MBMG
- 6.4 1.6 - -- -~ 2.4 - USGS MBMG
- 6.4 1.6 -- - - 2.7 - USGS MBMG
- 6.8 1.7 - -- - - - USGS MBMG
- 5.6 1.7 -- -- - 3.8 - USGS MBMG
- 6.5 1.8 -- -- - 35 - USGS MBMG
- 6.7 1.6 -- - -- 25 - USGS UM 1ON19W08DCCCOt
- 6.3 1.6 - - -- 2.5 - USGS UM
- 39 .65 .16 22 - 2.3 <20 MBMG MBMG 10N19W08DCCCO02
- 7.0 L6 - - -- 24 - USGS UM
- 98 1.6 - - - 43 - USGS UM 10NI9WO9ABCCO!
- 7.3 1.5 - - - 1.9 -- USGS UM
- 53 1.5 - - - 2 -- USGS UM 10N19W09BCCCO1
- 33 11 - - - 37 -- USGS UM
- 45 32 - - - .73 - USGS UM 10N19W16BBBCO1
63 5.0 6.5 .50 68 156 95 <20 USGS MBMG
-- 5.2 1.3 - - - 94 - USGS UM 10NI9W17BAAAOL
- 48 1.0 - - -- .38 - USGS UM 10N19W17BBDAOI
- 5.1 1.1 -- - - 79 -- USGS UM 10N19W17BCABO1
- 53 1.5 - - - 49 -- USGS UM 10N19W17DBBCO1
- 4.6 <L0 - - - 5 -- USGS UM 10NI9WISAAAAOQ!
- 47 1.1 - -- - .39 - USGS UM 10N19WI18AADBO1
81 5.0 1.0 <10 19 109 45 <20 USGS MBMG
- 4.1 1.2 - - - .59 - USGS UM 10N19WI18ABADO!
-- 4.1 13 - - - .6 - USGS UM
- 4.5 1.2 - - - .49 -- USGS UM 10N19WI18ADDCO!
-- 4.7 1.6 - - - 71 -- USGS UM 10N19W18DBBAO1
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific pH,

. conduct- field Temper: dis- C al- M?gne- Sodium Potas- Bicar-l Carbtl)n-
Location Date ance, (stand- ature, solved, cium sium (mg/L as sium bonate ate
number water (mg/Las (mg/L as (mg/Las (mg/Las (mgL as
field ard ©C) field Ca) Mg) Na) K) HCOy) )
(uS/cm) units) (mg/L)

09-13-95 186 6.9 10.0 9.1 23 72 4.0 1.9 106 0
10N19W19BDADO1 10-26-95 214 6.9 105 - - - - - - -
10N19W19DDAAO1 10-26-95 210 7.3 14.0 - - - - - - -
ION19W20BAADO1  10-26-95 191 7.1 13.5 - - - - - - -
10N19W21CBBAO1 10-26-95 243 7.0 14.5 -- - - - - - -

10-26-952 243 70 14.5 - - - - - - -
10N19W29ABACO!  10-26-95 274 1.4 13.5 - - - - - - -
10N19W30CACDO1  10-26-95 236 7.2 11.0 - - - — - - -
09N20W19ADCAOL  10-26-95 141 6.4 12.0 - - - - - - -
09N20W20ACABOI 10-12-95 118 6.4 11.0 -- - - - - - -
09N20W20ACADO1 06-06-96 128 6.5 10.0 - - - - - - -

06-06-962 128 6.5 10.0 - - - - - - -
09N20W20CDCDO1  09-14-95 230 83 10.0 4 30 N 18 1.5 130 0
09N20W21ACCBO1 10-12-95 429 6.2 12.5 - - - - - - -~
09N20W21CCACO1  12-14-95 287 7.4 10.5 - - - - - - -
09N20W28CCBB01 10-12-95 193 6.6 10.5 - - - - - - -

10-12:952 193 6.6 10.5 - - - - - - -
09N20W29ADCCO1 10-26-95 256 6.8 10.5 - - - - - - -
09NI9W33BDBCO1  08-25-95 177 7.4 18.0 - - - - - - -
08N21W27DCBCO1 03-10-94 67.0 6.3 55 - 8.4 1.6 32 1.0 38 0

06-06-96 70.6 6.6 8.5 - -- - -- - - -
08N20WO1ACCBO1  08-25-95 648 7.6 10.5 - - - - - - -
08N20WO1DAADO1  08-20-92 622 1.6 115 6.8 50 13 71 2.0 359 0
08N20W01DABDO1 10-26-95 626 7.7 95 - - - - - - -
08N20W02CBDBO1  08-25-95 306 7.7 135 - - - - - - -
08N20W11BDAAO1  08-25-95 564 7.6 15.0 - - - - - - -
08N20W11CCADOI1 08-25-95 60.9 1.6 14.0 - - - - - - -
08N20W12BAAAOLl  10-12-95 812 79 11.0 - - - -- - - -

11-19-96 813 - 10.3 - - - - - - -

01-07-97 838 - 8.6 - - .- - - - -

02-26-97 854 - 8.7 - - - -- - - -

04-03-97 860 - 9.0 - - - - - - -

04-03-972 860 - 9.0 - - - - - - -

05-20-97 839 - 98 -- - - - - - -

06-24-97 866 - 9.8 - - - - - - -

08-19-97 723 - 93 - - - - - - -

10-15-97 - - - - - - - - - -
08N20W13BBDBO01 10-12-95 622 13 11.5 - - - - - - -
08N20W14ABDB01  09-15-95 579 7.5 14.5 78 69 16 34 8.0 316 0

10-12-95 579 15 14.5 - - - - - - -
08N20W23CDDDO1  08-20-92 386 14 15.0 9.2 34 14 29 7.8 170 0

12-14-95 384 78 120 - - - - - - -

12-14-952 384 7.8 12.0 - - - - - - -
08N20W26BAACO1  03-10-94 602 7.6 16.0 - 42 13 68 8.2 258 0

06-06-96 416 712 16.0 - - - - - - -
08N19W04BDAAOL  03-09-94 - 14 45 -- 22 4.6 2.6 1.8 - -

08-25-95 169 1.9 8.5 - - - . - - -
08N19W07CBBDO1 03-10-94 756 8.1 9.0 - 33 14 130 20 -- -

08-25-95 766 8.0 10.0 - - - - - - -
08N19W10BBCAO1 08-25-95 288 7.8 13.5 - -- - - - - .

08-25-952 288 78 135 - - - - - - -
08N19W11CDBBOL 08-20-92 227 72 8.0 72 30 6.3 7.1 2.1 127 0
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Dissolved

I?nl :;;-1 Sulfate Chloride  Fluoride Silica solids, Nitrate pll?::-:s Collecting  Analyzing Location
(mg/L as (mg/L as (mg/L (mg/L as (mg/L caleu- (mg/L as (mg/L as agency agency number
CaCOy) S0,) as Cl) F) as Si0,) lated N) P)

(mg/L)
87 5.0 1.0 <10 26 124 .80 <20 USGS MBMG
-~ 13.0 4.7 - - - 9 - USGS UM 10N19W19BDADO1
-- 7.7 48 - - -- .55 - USGS UM 10N19W19DDAAOI
-- 4.7 2.4 - - - 2 - USGS uM 10N19W20BAADO!
- 25.0 5.5 - - - 1.3 - USGS UM 10N19W21CBBAOI
- 26.0 5.5 - -~ - 1.3 - USGS UM
-- 6.8 3.7 - - - 1.1 - USGS UM 10N19W29ABACO1
- 59 4.0 - - -- 95 - USGS UM 10N19W30CACDO1
- 43 3.9 - - - 3.2 -- USGS UM 09N20W19ADCAO!L
- 3.1 1.5 - -~ -- 35 -- USGS UM 09N20W20ACABO1
- 27 1.1 - -~ - .27 -- USGS UM 09N20W20ACADO1
- 27 1.1 - - - 26 - USGS UM
107 75 2.0 10 17 142 <.05 <20 USGS MBMG 09N20W20CDCDO1
- 3.0 <1.0 - - - <15 - USGS UM 09N20W21ACCBOI
- 48 6.4 -- - - <15 - USGS UM 09N20W21CCACOI1
- 3.0 4.1 -- - - 19 -- USGS UM 09N20W28CCBBO01
- 3.0 4.1 -- - - 19 - USGS UM
- 45 3.1 - - -- <15 -- USGS UM 09N20W29ADCCO01
- 3.6 14 -- - - <15 - USGS uM 09N19W33BDBCO01
31 <1.0 <20 14 19 - 18 <20 MBMG MBMG 08N21W27DCBCO01
- 2.6 <1.0 -~ - - - - USGS UM
- 11.0 5.7 - - - 3.0 - USGS UM 08N20W01ACCBO1
295 18 1 .80 18 361 - - USGS NwWQL 08N20W01DAADO1
- 16.0 8.0 - - - 29 -- USGS UM 08N20W01DABDO1
-- 11.0 9.0 -- - - 1.0 - USGS UM 08N20W02CBDBO01
- 26.0 11.0 - - -- .76 -- USGS uM 08N20W11BDAAOI
- 380 16.0 - - - 43 - USGS UM 08N20W11CCADOI1
- 22.0 27.0 -- - - 54 - USGS UM 08N20W12BAAAOI
- 27.0 24.0 - - - 4.6 - USGS MBMG
-- 250 28.0 - - - 5.1 - USGS MBMG
-- 23.0 310 - - - 59 - USGS MBMG
- 23.7 36.5 - - - 5.0 - USGS MBMG
- 240 340 - - - 5.5 -- USGS NWQL
-- 243 36.4 - - - 53 - USGS MBMG
-- 263 47.7 - - - 5.4 - USGS MBMG
- 26.0 36.0 - - - 55 - USGS MBMG
- 26.0 37.0 - -- - 5.4 - USGS MBMG
- 60.0 12.0 -- - - 33 - USGS UM 08N20W13BBDBO0I1
259 35 10 .60 51 386 15 <20 USGS MBMG 08N20W14ABDB01
- 34.0 10.0 - - -- 14 - USGS UM
139 24 21 40 50 257 - - USGS NwWQL 08N20W23CDDDO01
- 220 18.0 -- -- -- 19 - USGS UM
- 24.0 18.0 -- - - .53 - USGS UM
212 72 19 27 42 - -- <20 MBMG MBMG 08N20W26BAACO1
- 44.0 13.0 - -- - .55 - USGS uM
- 1.4 <20 .10 13 - .07 <20 MBMG MBMG 08N19W04BDAAOI
- 35 <1.0 - - -- <15 - USGS UM
- 18 53 1.9 17 -- 2.1 <20 MBMG MBMG 08N19W07CBBDOI1
-- 20.0 6.9 - - -- 2.0 - USGS UM
- 48 1.7 -- - - 97 -- USGS UM 08N19WI0BBCAO1
- 4.9 1.7 -- - -- 97 - USGS UM
104 9.9 .60 .20 15 134 - - USGS NwWQL 08N19W11CDBB01
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific

pH,

Oxygen,

) conduct- field Temper- dis- (:‘al- M?gne- Sodium P?tas- Bicar—l Carbtlm-
Location Date ance, (stand- ature, solved, cium sium (mg/L as sium bonate ate
number water (mg/Las (mg/L as (mg/Las (mg/Las (mg/lL as
field ard o field Ca) Mg) Na) K) HCO,) Co,)
@Sfem) ity (O (mgL) 3
10-26-95 233 7.2 8.5 - - - - - - -
07N21W13BBADO1  08-17-92 96.0 6.8 11.0 74 8.3 1.5 8.7 1.7 54 0
08-17-922 96.0 6.8 11.0 7.4 8.2 1.5 8.7 1.6 54 0
12-14-95 82.2 7.6 95 - - -- - - - -
07N21W25CABCO1 08-17-92 86.0 6.5 11.0 1.5 6.1 2.0 75 12 45 0
12-14-95 89.5 6.9 10.0 - - - - - - -
07N21W36DDDCOI  06-20-84 340 55 103 - 33 7 24 1.0 20 0
03-09-94 320 6.0 11.0 - 38 9 22 1.6 - --
08-25-95 489 6.6 14.0 - - - - - - -
07N20W32DDDA02  03-09-94 345 7.1 11.5 - 45 10 12 37 - -
07N20W34CCCDO1l  07-27-95 473 7.6 10.5 - - - - - - -
07N20W34CDDBO01  07-27-95 417 7.6 12.0 - - - - - - -
07N20W36CCCA01 12-14-95 313 7.8 12.0 - - - - - - -
06N21WOIACDAOl  05-01-95 28.0 6.7 10.0 - - - - - - -
06N21WOICADDOl  04-18-95 71.0 6.9 11.0 — - - - - - -
06N21WOICBABO1  05-01-95 74.0 7.0 10.0 - - - - - - -
06N21W02ABBDO1  03-09-94 82.0 6.1 115 - 10 2.5 29 .70 - -
08-17-95 90.3 7.3 15.0 - - - - - - -
11-18-96 89.0 - 11.0 - - -- - -- - -
01-06-97 88.6 - 9.7 - - - - - - -
02-25-97 86.5 - 9.2 - -- - - - - -
04-02-97 80.0 - 112 - -- - - - - -
05-19-97 83.0 - 135 - - - - - - -
06-23-97 86.0 - 124 - - - - - - -
08-18-97 103 - 117 - - - - - - -
10-14-97 - - - - - - - - - -
06N21W02CADDO1  05-02-95 25.8 6.7 10.0 - - - - - - -
06N21WO3ACBAOlI  05-01-95 254 6.8 9.0 - - - - - - -
06N21WO03CAACO1  05-01-95 88.6 6.5 95 - - - - - - -
11-18-96 81.0 - 10.9 - - - - - - -
01-06-97 89.6 - 7.6 - - - - - - -
02-25-97 - - - - - - - - - -
04-02-97 85.0 - 6.9 - - - - - - -
04-02-97? 85.0 - 69 - - - - - - -
04-02-97? 85.0 - 6.9 - - - - - - -
06-23-97 76.0 - 10.7 - - - - - - -
08-18-97 80.0 - 11.3 - - - - - - -
10-14-97 - - - - - - - - - -
06N21WO03CCDDO1  05-01-95 197 73 8.5 - - - - - - -
06N21WO03DDAAOL  05-01-95 87.5 6.5 10.0 - -- - . - - -
09-07-95 119 5.7 145 6.3 11 3.0 73 2.2 41 0
06N21W09DADAO1I  05-01-95 266 85 75 - - - - - - -
09-07-95 263 8.1 145 4 22 6.1 29 44 151 0
06N21W10BDDDO01  05-01-95 109 72 6.5 - - - - - - -
06N21WI11ABAAOl  06-18-84 102 6.8 11.5 - 6.0 1.6 12.4 1.6 59 0
05-01-95 102 7.5 9.5 - - - - - - -
09-06-95 100 6.8 12.0 4 57 1.6 11 1.4 59 0
06N21W11CAAAOl  04-18-95 136 6.8 8.5 - - - - - - -
06N21W11CBCAO1 05-01-95 144 7.0 6.5 - - - - - - -
06N21W11CBDCO1 05-01-95 161 7.8 11.0 - - - - - - -
05-01-952 161 7.8 11.0 - - - - - - -
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Dissolved

;?1: :(t::] Sulfate Chloride  Fluoride Silica solids, Nitrate pl;ll;:ts Collecting  Analyzing Location
(mg/L as (mg/L as (mg/L (mg/L. as (“‘?/L caleu- (mg/L as (mg/L as agency agency number
CaCOy) S0y) as Cl) F) as Si0,) lated N) P)

(mg/L)
- 10.0 1.8 -- - - .5 - USGS UM
44 1.2 .50 10 27 76 - - USGS NwWQL 07N21W13BBADOI
44 1.2 .50 10 28 77 - - USGS NWQL
- <20 1.1 - - -- 35 -- USGS UM
37 1.6 1.0 <10 35 77 - - USGS NwWQL 07N21W25CABCO1
- <20 1.6 -- - - <15 - USGS 19).%1
16 09 .40 10 14 34 .10 30 MBMG MBMG 07N21W36DDDCO!1
- <1.0 .40 10 14 - 28 <20 MBMG MBMG
- <20 <10 - -- -- 25 - USGS UM
- 2.6 1.7 27 34 - 1.2 <20 MBMG MBMG 07N20W32DDDA02
- 13.0 44 - - - .62 - USGS UM 07N20W34CCCDO1
- 12.0 7.0 - - - .41 - USGS UM 07N20W34CDDBO01
- 59 39 - - - 14 - USGS UM 07N20W36CCCAOI
- <20 <10 - - - <I5 - USGS UM 06N21WO01ACDAOI
- 29 1.7 - - - <15 - USGS UM 06N21W01CADDOI1
- <20 1.1 - - - 17 - USGS UM 06N21WOICBABO!
- <1.0 .50 .14 33 - L1 20 MBMG MBMG 06N21W02ABBDO1
- 24 2.1 - - - 1.9 -- USGS UM
- 3.0 1.8 - - -- 1.8 - USGS MBMG
- 25 1.1 -- - - 1.6 - USGS MBMG
- 2.8 1.5 - - -- 1.4 -- USGS MBMG
-- 29 1.3 - - - 1.4 - USGS MBMG
- 30 1.3 - - - 13 - USGS MBMG
- 3.7 1.9 -- - -- 1.7 -- USGS MBMG
-- 25 30 - - - 32 -- USGS MBMG
- 23 29 - - - 31 - USGS MBMG
- <20 <10 - - - <15 - USGS UM 06N21W02CADDO1
- <20 1.4 - - - <15 - USGS UM 06N21WO03ACBAOL
- 5.2 1.9 -- - - 55 -- USGS UM 06N21WO03CAACO1
- <25 09 - - - 9 - USGS MBMG
- <25 0.9 - - - 28 -- USGS MBMG
-- 2.6 1.0 -- - - 1.3 -- USGS MBMG
- <25 1.0 - - - 1.3 - USGS MBMG
- <2.5 1.0 - - - 1.3 - USGS MBMG
- 23 1.1 -~ - - 1.6 -- USGS NWQL
-- 3.0 0.78 - - - 87 -- USGS MBMG
- <25 0.69 - - - 77 - USGS MBMG
-- 2.7 098 - - - .79 - USGS MBMG
-- <20 2.6 - - - A7 - USGS UM 06N21W03CCDDO1
- <20 3.6 - - - .61 - USGS UM 06N21W03DDAAO1
34 25 14 <10 30 91 20 <20 USGS MBMG
-- 5.3 1.7 - - - <15 - USGS UM 06N21W09DADAO1
124 5.0 1.0 29 18 160 <.05 <20 USGS MBMG
- <20 1.3 - - - 18 - USGS UM 06N21W10BDDDO1
48 1.6 .60 20 55 109 06 40 MBMG MBMG 06N21WI1ABAAO!L
- <20 1.0 -- - -- <15 - USGS UM
48 <25 .50 20 54 - <.05 <20 USGS MBMG
- 3.1 2.6 -- - - <15 - USGS UM 06N2IWIICAAAOQIL
- <20 23 -- - -- 29 - USGS UM 06N21W11CBCAOIL
- <20 1.1 -- - - <15 - USGS UM 06N21WI11CBDCO1
- <20 1.3 - - - <15 - USGS UM
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific pH, Temper- Oxngen, Cal- Magne- . Potas- Bicar- Carbon-
. conduct- field dis- N . Sodium . 1 tel
Location Dat tand ature, Ived cium sium (mg/L as sium bonate ate
number ate ance, (stand- water soved, (mg/L as (mg/L as (mg/Las (mg/Las (mgLas
field ard o field Na) HCO co
. (o) Ca) Mg) K) 3) 3)
(uS/cm) units) (mg/L)
06N21W1ICDCBOl  06-15-95 121 7.2 12.0 - - - - - -- -
09-06-95 105 6.6 10.0 3 7.6 22 10 1.5 62 0
06N21WI1IDCCAO1  10-26-94 210 7.8 10.0 - - - - - - -
06N21W12ABABOI 04-18-95 59.0 6.6 10.0 - - - - - - -
06N21WI12BDDD0l  04-18-95 149 6.9 95 - - -- - - - -
09-06-95 133 6.3 10.0 1.8 11 2.8 10 1.6 78 0
06N2IWI3BADCOl  04-1895 143 78 1.5 - - - - - - -
06N21WI13BBABO1 04-18-95 90.0 7.6 11.0 - - - - - - -
11-18-96 87.8 - 10.9 - - - - - - -
01-06-97 88.9 - 10.6 - - - - — - -
02-25-97 79.1 - 10.8 - - - - - - .
04-02-97 80.0 - 13.0 - - - - - - -
05-19-97 81.0 - 149 - - - - - - -
06-23-97 83.0 - 12.9 - - - - - - -
08-18-97 86.0 - 13.0 -- - - - - - -
10-14-97 - - - - - - - - - -
06N21W13CCCDO1 10-26-94 89.9 6.2 11.5 - - - -- - - -
O6N21W13DBBDO1  05-01-95 106 6.4 11.0 - - - - - - -
06N21W14BCBDO1 05-01-95 57.3 6.9 10.0 - - - - - - -
O6N21W14BDACO1I  10-26-94 822 7.1 12.0 - - - - - - -
09-06-95 84.5 7.0 12.0 92 12 1.8 25 .59 47 0
09-06-952 84.5 7.0 120 9.2 12 1.8 2.5 .79 47 0
06N21W14DAADO1  10-26-94 583 6.1 9.0 - - - - - - -
06N21W15ABBB01  05-01-95 75.8 6.7 10.0 - - - - - - -
06N21WI5ADBCO1  06-15-95 101 7.6 12.0 - - - - - - -
06N21W15CDDDO01  06-10-84 53.0 6.2 10.8 - 58 13 34 .60 34 0
08-17-92 520 6.3 9.5 8.4 52 1.1 3.1 .60 28 0
10-26-94 50.3 6.4 9.5 - - - - - - -
10-26-942 503 6.4 95 - - - - - - -
06N21W21ADDBO01 10-26-94 122 7.2 11.0 - - - - - - .
06N21W22AADCOI  05-01-95 40.1 6.7 95 - - - - - - -
09-06-95 390 5.7 9.5 6.5 34 12 2.5 14 22 0
06N21W22BCCAO01 08-30-94 124 9.6 11.0 - - - - - - -
06N21W22CACAO01  08-30-94 120 6.4 13.5 - - - - - - -
06N21W23ADAAO1  10-26-94 47.2 6.2 11.5 - - - - - - -
06N21W23BABB01 10-26-94 36.2 6.3 12.5 - - - -- - . -
06N21W23BDDDO1  08-30-94 36.2 6.3 12.5 - -- - - - - -
06N21W23CABCO1 06-15-95 79.0 7.1 10.0 - - - - - - .
06-15-952 79.0 7.1 10.0 - - - - - - -
08-09-95 79.0 7.1 10.0 - - - - - - -
09-06-95 79.4 6.6 115 74 73 18 73 .59 44 0
06N21W23CBCBO1 06-08-84 99.0 6.7 11.0 -- 10 25 9.1 i 62.5 0
09-15-94 99.0 6.7 11.0 - - - - - - -
06N21W23CDCBO1  08-30-94 105 6.6 12.0 - - - - - - -
06N21W23DADAO1  09-15-94 484 6.1 105 - - - - - - -
09-15-942 48.4 6.1 10.5 - - - - - - -
08-08-95 484 6.1 10.5 - - - - - - -
06N21W23DADDO1  09-15-94 54.0 6.1 11.0 -- - - - - - -
09-15-942 54.0 6.1 11.0 - - - - - - -
09-28-94 54.0 6.1 11.0 - - - - - - -
09-28-942 54.0 6.1 11.0 - - - - - - -
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Dissolved

Alka- o ifate  Chloride Fluoride Silica solids,  Nitrate  LP°% . .
linity phorus Collecting  Analyzing Location
(mg/L as (mg/L as (mg/L (mg/Las  (mg/L calcu- (mg/L as (mg/L as agency agency number
CaCo0y) S0y as Cl) F) as Si0,) lated N) P)
(mg/L)

- <20 <10 - - -- <15 - USGS UM 06N21W11CDCBO1
51 25 .50 .20 40 97 <05 <20 USGS MBMG

- 11.0 7.2 - -- -- N - USGS UM 06N21W11DCCAO1
- <20 <1.0 - - - .16 - USGS UM 06N21W12ABABO1
- <20 2.1 - - - <15 - USGS UM 06N21W12BDDDO1
64 <25 1.5 .20 29 - <.05 <20 USGS MBMG

-- <20 1.0 - - - 6 - USGS UM 06N21W13BADCO1
-- <20 1.1 - - - 4 - USGS UM 06N21W13BBABO1
- <25 8 - - -- 4 - USGS MBMG

- <25 <.05 - - - 4 - USGS MBMG

- <25 1.0 -- - - 4 - USGS MBMG

- <2.5 8 - - - 3 - USGS MBMG

- <25 9 - - - 3 -- USGS MBMG

- <25 .86 - - -- 37 - USGS MBMG

- <25 .89 - - -- 34 - USGS MBMG

-- <25 .87 - - - 3 - USGS MBMG

- 23 2.7 - - - 8 - USGS UM 06N21W13CCCDO1
-- <20 28 - - - 3 - USGS UM 06N21W13DBBDO1
- <20 <10 - - - <.15 - USGS UM 06N21W14BCBDO!1
- <20 <10 - - - <15 - USGS UM 06N21W14BDACO1
39 <2.5 <.50 10 35 - .10 <.20 USGS MBMG

39 <25 <.50 .20 35 - 10 <20 USGS MBMG

- <20 <10 - - - 3 - USGS UM 06N21W14DAADO1
- <20 <10 - -- -- <15 - USGS uM 06N21W15ABBB01
= 23 1.7 -- - - .16 - USGS UM 06N21W15ADBCO1
28 .70 30 10 31 61 15 .40 MBMG MBMG 06N21W15CDDDOI
23 .80 20 <10 27 52 - - USGS NWQL

- <20 <10 - - - 18 - USGS UM

-- <2.0 <1.0 - - - .16 - USGS UM

- <20 1.2 - - - <15 - USGS UM 06N21W21ADDBO1
-- <20 <10 - - - <15 - USGS UM 06N21W22AADCO1
18 <25 <.50 <10 22 - 15 <20 USGS MBMG

- <20 1.9 - - - 17 - USGS UM 06N21W22BCCAO1
. <20 2.7 - - -- .25 -- USGS UM 06N21W22CACAO1
- <20 4.6 - -- -- <15 - USGS UM 06N21W23ADAAO1
-- <20 <1.0 -- -- - <.15 -- USGS UM 06N21W23BABBO1
- <20 <10 -~ - - <15 - USGS UM 06N21W23BDDDOI
- 23 <L0 - - -- .16 - USGS UM 06N21W23CABCO1
- 27 <1.0 - - - 22 - USGS UM

- <20 <10 - - -- 21 - USGS UM

36 <25 <50 <1.0 42 - A5 <20 USGS MBMG
51 1.5 .6 3 45 102 .28 3 MBMG MBMG 06N21W23CBCBO1
-- <20 1.1 - - - .28 - USGS UM

- <20 1.4 - - - 31 - USGS UM 06N21W23CDCBO1
-~ <20 <10 - - - <15 - USGS UM 06N21W23DADAO1
- <2.0 <1.0 - - - <15 - USGS UM

- <20 <10 - -- -- 22 - USGS UM

- <20 1.2 -- - -- 27 - USGS UM 06N21W23DADDO1
- <2.0 1.1 - - - 18 -- USGS UM

- <20 <10 - - - 34 - USGS UM

- <2.0 <1.0 -- -- - .26 - USGS UM
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Oxygen,

) cso':‘ ‘::::_ t"::ll:l Temper- dis- (;al- M;agne- Sodium Pc.)tas- Bicar-1 Carb(lm-
Location Date ance. (stand- ature, solved cium sium (mg/L as sium bonate ate
number ’ water > (mg/Las (mg/L as (mg/Las (mg/Las (mg/L as
field ard o field Na)
. ) Ca) Mg) K) HCO;) COy)
(uS/cm) units) (mg/L)
06N21W23DBDA0l  07-14-95 439 6.7 11.0 - - - - - - -
08-09-95 439 6.7 11.0 - - - - - - -
06N21W23DDAAOI  09-15-94 50.8 6.3 14.5 - - - - - - -
08-09-95 50.8 6.3 14.5 - - - -- - - -
06N21W23DDADOl  09-15-94 51.7 6.3 12.5 - - - - - - -
08-08-95 517 6.3 12.5 - - - - - - -
09-05-95 55.0 6.0 125 7.1 44 1.4 3.9 1.7 23 0
06N21W23DDBB0!  09-15-94 514 6.3 10.0 - - - - - - -
08-08-95 514 6.3 10.0 - - - - - - -
09-05-95 522 6.0 10.5 4.4 5.0 1.1 33 24 22 0
06N21W23DDCBOI  (9-15-94 733 6.6 10.0 - - - - - - .
08-08-95 733 6.6 10.0 - - - - - - -
06N21W23DDDA01  09-15-94 59.2 6.2 11.0 - - - - - - -
08-08-95 592 6.2 11.0 - - - - - - -
06N21W24BAACO1 10-26-94 929 6.6 9.0 - . - - - - -
09-06-95 $3.0 6.1 9.0 0.4 11 3.1 3.0 1.1 53 0
06N21W24CCACOl  09-15-94 633 6.2 12.5 - - - - - -- -
08-08-95 63.3 6.2 12.5 - - - - - - -
09-05-95 70.1 5.8 12,5 6.7 5.7 22 43 19 29 0
11-18-96 69.0 - 123 - - - - - - -
01-06-97 74.0 -- 10.6 - - - - - - -
02-25-97 71.8 - 11.8 - - - - - - -
04-02-97 70.0 - 123 - - - - - - -
05-19-97 66.0 - 14.0 - - - - - - -
06-23-97 70.0 - 11.7 - - - - - - _
08-18-97 71.0 - 117 - - - - - - -
08-18-972 71.0 - 11.7 - - - - - - -
10-14-97 - - - - - - - - - -
06N21W24CCBBO!  09-15-94 60.2 6.3 14.0 - - - - - - -
06N21W24CCBB02  09-15-94 573 6.5 145 - - - - - - -
09-15-942 573 6.5 14.5 - - - - - — -
08-08-95 573 6.5 14.5 - - - - - - -
08-08-952 573 6.5 145 - - - - - - -
06N21W24CCCBOI  09-15-94 72.0 5.8 11.0 - - - - - - -
08-09-95 72.0 5.8 11.0 - - - - - - -
06N21W25DBAAOT  08-18-92 284 6.9 12.5 6.4 38 9.0 4.6 29 171 0
12-14-95 293 72 120 - - - - - - -
06N21W26AADDOl  08-30-94 90.3 6.6 10.0 - - - - - - -
06N21W26ABADOI  08-30-94 212 7.2 115 - - - - - - -
06N21W26BBCAO1  08-30-94 453 6.3 10.5 - - - - - - -
08-30-942 453 63 105 - - - - - - -
06N21W26CBABOI  08-30-94 97.9 6.7 115 - - -~ - - - -
06N21W26DBADOI  03-08-94 146 6.9 10.5 - 13 32 13 38 - --
06N21W26DBDD0O1  09-15-94 107 72 13.0 - - - - - - -
06N21W27ADBCO1 08-30-94 108 6.4 10.0 - - - - - - -
11-18-96 111 = 104 - - - - - - -
11-18962 11t - 10.4 - - - - - - .
01-06-97 113 - 9.6 - - - - - - -
02-25-97 111 - 109 - -- - - - - -
04-02-97 108 - 11.1 - - - - - - -
05-19-97 107 - 129 - - - - - - -
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Dissolved

l‘::::'. Sulfate  Chloride Fluoride Silica solids, Nitrate p‘;‘;‘:; . Collecting _ Analyaing _ Location
(mg/L as (mg/L as (mg/L (mg/L as (mg/L caleu- (mg/L as (mg/L as agency agency number
CaC0,) §0,) as CI) F) as Si0,) lated N) P)

(mg/L)
- <20 1.1 - -- - 22 - USGS UM 06N21W23DBDAO!
- <20 1.0 -- - -- 17 - USGS UM
- <20 <1.0 - - - .16 - USGS UM 06N21W23DDAAOL
- <2.0 1.7 -- - -- .39 - USGS UM
- <20 1.1 - - - 38 - USGS UM 06N21W23DDADO01
- <20 14 - - - .51 - USGS UM
19 <25 1.5 <10 27 - .50 <20 USGS MBMG
- <2.0 12.0 - - - <15 -- USGS UM 06N21W23DDBBO01
- <20 23 - - - .62 -- USGS 10).%1
18 <2.5 20 <10 26 - 30 <20 USGS MBMG
- <2.0 <10 - -- -- 15 - USGS UM 06N21W23DDCBO01
-- <20 <10 - -- - <.15 - USGS UM
- <20 <1.0 - - - 2 - USGS UM 06N21W23DDDAO01
- <20 14 -- - - 37 - USGS UM
- <2.0 1.2 - -- -- <15 - USGS uM 06N21W24BAACO1
43 <2.5 1.0 <10 38 - <05 <20 USGS MBMG
- <2.0 14 - - - 36 - USGS UM 06N21W24CCACO1
-- 25 21 - -- - 1.1 - USGS UM
24 25 25 <10 28 65 75 <20 USGS MBMG
- <25 1.8 - - - .50 - USGS MBMG
-- <25 2.6 - -- - .57 - USGS MBMG
- <2.5 1.6 -~ - - .64 - USGS MBMG
-- <25 1.7 - -- .- .87 - USGS MBMG
- <25 20 - -- - 1.0 - USGS MBMG
- 2.7 23 - - - 1.2 - USGS MBMG
- <25 2.4 -- -- -- .86 - USGS MBMG
- <25 23 - -- - .85 - USGS MBMG
-- 28 2.0 - -- - 79 - USGS MBMG
- <20 <1.0 - - - 48 -~ USGS UM 06N21W24CCBBO1
- <2.0 <1.0 - - - .51 - USGS UM 06N21W24CCBB02
- 20 <1.0 - - - 51 - USGS UM
- 2.6 2.0 - - - Tt - USGS UM
- 22 14 - - - 42 - USGS UM
- <20 1.7 - - - 47 -- USGS UM 06N21W24CCCBO1
-- <20 14 - - - 44 - USGS UM
140 3.9 0.80 20 16 160 - -- USGS NWQL 06N21W25DBAAOL
-- 43 25 - - -- 75 - USGS UM
- <20 1.1 - - - 15 - USGS UM 06N21W26AADDO1
- 20 23 - - - <15 - USGS UM 06N21W26ABADO1
- <20 <1.0 - - - 17 - USGS UM 06N21W26BBCAO1
- <2.0 <1.0 -- - - 17 - USGS UM
-- <20 1.3 - -- - 57 -- USGS UM 06N21W26CBABO1
- <1.0 1.3 21 62 - 55 .20 MBMG MBMG 06N21W26DBADO1
- 44 1.6 - - - <15 - USGS UM 06N21W26DBDDO1
- <20 3.6 - - - 1.4 - USGS UM 06N21W27ADBCO01
-- <25 34 - -- - 1.6 - USGS MBMG
-- <25 33 - -- - 1.6 -- USGS MBMG
- <25 35 - - -- 1.6 - USGS MBMG
- <2.5 3.6 - - - 1.4 - USGS MBMG
- <2.5 33 - -- - 1.6 - USGS MBMG
- 19 3.4 - - -- 1.2 - USGS MBMG
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific

pH’

. conduct-  field Temper- Ozf_en, ('Ial- M?gne- Sodium P?tas- Bic:u'-l Carbtlm-
Location Date ance (stand- ature, solved cium sium (mg/L as sium bonate ate
number > water > (mg/Las (mgL as (mg/Las (mg/Las (mgL as
field ard 0 field Ca) Mg) Na) K) HCO) )
(uS/cm) units) (mg/L)

06-23-97 107 - 11.8 - - - - - - -

08-18-97 108 - 11.0 - - - - - - -

10-14-97 - - - - - - - - - -

06N21W27BABAOI 08-30-94 99.2 6.7 120 - - - - - - -
06N21W27BBAAO1 03-08-94 83.0 6.4 9.5 - 8.4 1.1 8.3 1.0 - -
08-15-95 83.9 7.8 11.0 - - - - - - —

06N21W34ABCDO1  08-15-95 100 6.6 11.0 - - - - - - -
06N20W01BABBO1 07-27-95 396 8.0 14.5 - - - - - - -
09-14-95 378 8.0 135 6.6 21 3.0 60 4.2 199 0

06N20W01CDCDO1 06-20-84 413 72 9.5 - 56 13.1 19 2.2 260 0
06-15-95 395 73 10.5 - - -- - - - -

09-07-95 204 7.4 11.0 7.4 24 5.6 13 1.5 119 0

11-19-96 324 - 10.9 - - - - - - -

01-07-97 389 - 9.2 - - - - - - -

02-26-97 428 - 8.5 - - -- - - - -

04-03-97 418 - 9.0 - - - - - - .

04-03-972 418 - 9.0 - - - - - - -

05-20-97 421 - 93 - - - - - - -

06-24-97 446 - 10.2 - - - - - - -

08-19-97 330 - 10.7 - - - - - - -

10-15-97 - - - - - - - - - --

06N20W02AADCO1  07-27-95 453 7.3 15.0 - - - - - .- -
06N20W02BBDAOl  07-14-95 661 78 12.5 -- - - - - - -
06N20W02CCAAOL 07-27-95 558 7.6 10.5 - - - - - - -
07-27-95% 558 7.6 10.5 - - - - - - -

06N20W02DCDCOl  07-14-95 532 7.5 12.0 - - - - - - -
06N20W03BDBBO01 07-27-95 328 7.7 12.0 - - - - - - -
06N20W03BDCCO1 03-09-94 499 7.1 10.0 - 72 9.0 22 4.0 - -
07-14-95 505 7.2 11.5 - - - - - - -

06N20WO3CCDBO1  06-15-95 463 7.6 10.5 - .- - - - - -
06N20WO4AABCOl  07-27-95 449 7.3 11.5 - - - - - - -
06N20W04ACCDO1 07-27-95 385 7.3 12.5 - - - - - - -
06N20WO04ADCDO!  06-15-95 359 7.6 12.0 - - - - - - -
01-07-97 364 - 8.2 - - - - - - -

02-27-97 365 - 9.5 - - - - - - -

04-03-97 361 - 9.7 - - - - - - -

05-20-97 353 - 10.2 - - -- - - - -

06-24-97 359 - 10.7 - - - - -- - -

08-19-97 365 - 11.1 - - - . . — —

10-15-97 - - - - - - - - - -

06N20W04CCCDO1 06-15-95 363 75 10.5 - - - - - - -
06N20W04DCCBO1  06-15-95 436 7.5 13.0 - - - - - - -
06-15-952 436 75 13.0 - - - - - - -

09-14-95 390 7.5 12.5 8.2 49 15 14 29 244 0

01-07-97 393 - 10.7 - - - - - - -

01-07-972 393 - 10.7 - - - - - - -

02-26-97 403 - 103 - - - - - - -

04-03-97 411 - 11.3 - - - - - - -

04-03-972 411 - 11.3 - - - . - - -

05-20-97 411 - 1.8 - - - - - - -
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Dissolved

Alkn; Sulfate Chloride  Fluoride Silica solids, Nitrate Phos- . . .
linity phorus Collecting  Analyzing Location
(mg/L as (mg/L as (mg/L (mg/L as (mg/L caleu- (mg/L as (mg/L as agency agency number
CaCO,) SOy) as Cl) F) as Si0,) lated N) P)
(mg/L)
- 21 3.2 -- - -- 12 - USGS MBMG
- <2.5 3.1 -- - - 1.2 -- USGS MBMG
- <25 3.1 - - - 12 - USGS MBMG
- <20 <1.0 - - - .24 - USGS UM 06N21W27BABAO1
- <1.0 <20 .08 40 -- 11 <.20 MBMG MBMG 06N21W27BBAAO1
-- <20 1.0 - - - <15 - USGS UM
-- <20 1.3 - - - 17 - USGS UM 06N21W34ABCDO1
- 14.0 59 -- -- - .69 - USGS UM 06N20W01BABBO1
163 23 8.0 13 47 268 .60 21 USGS MBMG
213 7.2 27 .60 39 276 1.81 <10 MBMG MBMG 06N20W01CDCDO1
- 6.1 4.0 -- - - 35 - USGS UM
98 2.5 1.0 .80 40 151 85 .24 USGS MBMG
- 38 - -- - -- .6 - USGS MBMG
- 4.6 24 - - - 90 - USGS MBMG
- 6.8 44 - - -- 1.5 - USGS MBMG
- 6.5 39 - -- - 1.8 -~ USGS MBMG
- 7.5 44 - - -- 1.4 - USGS MBMG
- 8.5 6.3 - - - 1.5 - USGS NWQL
- 6.6 39 - - - .94 - USGS MBMG
- <2.5 .79 - - - 23 - USGS MBMG
-- 38 1.5 - - - A7 - USGS MBMG
- 18.0 18.0 - - - 24 - USGS UM 06N20W02AADCO1
-- 37.0 23.0 - - - 1.7 - USGS UM 06N20W02BBDAO!
- 15.0 7.0 - - - 49 - USGS UM 06N20W02CCAAO01L
-- 16.0 7.8 - - -- .50 - USGS UM
-- 6.6 29 - - - .62 - USGS UM 06N20W02DCDCO1
- 6.0 1.9 - - - 21 - USGS UM 06N20W03BDBBO1
-- 13 3.6 42 33 - .92 <20 MBMG MBMG 06N20W03BDCCO!
- 12.0 39 - - - .52 - USGS UM
- 8.5 3.4 -- - - 1.6 - USGS UM 06N20W03CCDBOI
- 11.0 5.1 - - -- 3.1 - USGS UM 06N20WO04AABCO1
- 6.3 3.2 - - -- 20 - USGS UM 06N20W04ACCDO1
- 8.7 3.9 - - - .81 - USGS UM 06N20W04ADCDOI
- 8.7 3.7 - -- - .80 -- USGS MBMG
- 89 39 -- - - .80 - USGS MBMG
- 8.0 3.2 - -- -- 94 - USGS MBMG
- 8.7 3.8 -- - -- .80 - USGS MBMG
- 9.3 3.7 - - -- .88 - USGS MBMG
- 4.9 22 - - - .51 - USGS MBMG
- 8.4 3.6 - - -- .76 - USGS MBMG
- 6.6 3.6 -- - -~ 1.6 -- USGS UM 06N20W04CCCDO1
- 7.1 5.0 - - -- 29 -- USGS UM 06N20W04DCCBO1
- 7.7 5.0 -- - -- 29 - USGS UM
200 5.0 25 40 41 255 1.3 <20 USGS MBMG
- 5.2 2.8 - -- - 1.7 - USGS MBMG
- 6.0 28 - - -- 1.7 - USGS MBMG
- 5.7 33 - - - 1.9 - USGS MBMG
- 54 29 - -- - 1.6 -- USGS MBMG
- 59 3.1 -- -- -- 2.1 - USGS NWQL
-- 6.4 3.7 -- - - 18 - USGS MBMG
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific PH, Temper- Ox):gen, Cal- Magne- Potas- Bicar- Carbon-
Location conduct-  field ature, dis- cium sium Sodium sium bonate! ate!
number Date ance, (stand- water solved, (mg/Las (mg/L as (mg/L as (mg/Las (mg/Las (mg/lL as
field ard field Na)
) ©0) Ca) Mg) K) HCO5) COy)
(uS/cm) units) {mg/L)
06-24-97 421 - 122 = - ~ = — - -
08-19-97 404 - 124 - - - - - - -
10-15-97 - - -- - - - - - - -
06N20W(09BDDD01  07-27-95 595 7.4 120 - - - - - - -
06N20W(09CBCCO01 08-15-95 332 7.5 13.0 - - - - - - -
06N20W09CCDBO1 05-03-95 375 7.5 12.5 - - - - - -- -
06N20W09DCABO1  06-15-95 588 7.2 120 - - - - - -- -
06N20W10AADCO!  07-14-95 775 7.6 125 - - - - - - -
09-14-95 773 7.5 11.0 2.0 110 20 28 7.0 495 0
01-07-97 - - 9.6 - - - - - - -
02-26-97 774 - 9.5 - - -- - - - -
04-03-97 774 - 10.0 - - -- - - - -
05-20-97 753 - 103 - - - - - - -
06-24-97 747 - 10.2 - - - - - -- -
08-19-97 766 - 10.8 - - - - - - -
10-14-97 - - - - - - - - - -
06N20WIOABDB01  06-15-95 419 8.0 10.0 - - - - - - -
06N20WI10BCACO1 07-14-95 429 7.8 12.0 - - - - - - -
07-14-952 429 7.8 120 - - - - - - -
09-14-95 465 7.6 11.5 9.0 50 7.3 43 4.6 265 0
06N20W10CACBOl  06-15-95 600 79 13.0 - - - - - - -
06-15952 600 79 13.0 - - - - - - -
06N20W10DADDO1  07-27-95 420 7.7 13.0 - - - - - - -
06N20WI0DBBB0O1  07-27-95 411 79 12.0 - - - - - - -
06N20W10DCABO!1 07-27-95 384 8.0 10.5 -- - - - - - -
06N20W11CCBDO!1 06-15-95 598 7.8 12.5 -- - - - - - -
06N20W11DBAAOlI  06-15-95 582 75 115 - -- - - - - -
06N20W12ABDB01  06-15-95 232 78 11.0 - - - - - -- -
06N20W12CCCDO1  06-15-95 750 7.6 11.5 - - - - - - -
09-08-95 618 7.9 10.5 5.7 75 15 47 23 385 0
09-08-952 618 7.9 10.5 57 74 15 47 22 385 0
01-07-97 638 - 102 - - - - - - -
02-26-97 620 - 104 - - - - - - —
04-03-97 604 - 10.7 - - - - - - _
05-20-97 - - - - - - - - - -
06-24-97 510 -- 10.7 - - - - - - -
08-19-97 556 -- 10.3 - - - - - - .
10-15-97 - - - - - - - - - -
10-15-972 - - - - - - - - - -
06N20W13BADDO1  06-15-95 864 73 12.0 - - - - - - -
06N20W13BCACOl  07-14-95 637 7.6 12.5 - - - - - - -
06N20W14ACDDO1  06-15-95 578 7.6 9.5 - - - - - - -
09-07-95 581 7.7 11.5 73 29 6.1 100 38 355 0
06N20WI4BADBO!  05-02-95 440 7.5 11.0 - - - - - . -
06N20W14BBBB01 07-30-79 350 - 18.5 - 68 12 21 4.4 - -
08-28-79 330 - 13.0 - 73 12 20 5.1 - -
06N20W14CAAAQl  07-14-95 248 73 10.0 -- - - - - - -
06N20W14CDABO1  08-05-95 555 7.5 14.5 - - - - - - -
06N20WI14DAAAO!  08-24-95 517 8.1 18.0 - - - - - - -
08-24-952 517 8.1 180 - - - - - - -
09-07-95 540 7.6 11.0 79 47 9.2 65 43 310 0
06N20W1SAACDO1  06-15-95 580 7.6 12.0 - -- - - - .- -
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Dissolved

I“i:: :;;-1 Sulfate Chloride Fluoride Silica solids, Nitrate pl;l:::s Collecting  Analyzing Location
(mg/L as (mg/L as (mg/L (mg/L as ('“gﬂ‘ calcu- (mg/L as (mg/L as agency agency number
CaCOs) SOy as Cl) F) as Si0,) lated N) P

(mg/L)

- 7.0 5.0 - - - .79 - USGS MBMG

- 5.0 33 - -- - 2.0 - USGS MBMG

- 5.9 35 - - - 1.6 - USGS MBMG

= 49.0 19.0 - - -- 42 - USGS UM 06N20W09BDDDO1

- 5.5 24 - - -~ .62 - USGS UM 06N20W09CBCCO1

- 6.1 2.6 - - - 1.1 - USGS UM 06N20W09CCDBO1

- 33.0 19.0 -- - -- 33 - USGS UM 06N20W09DCABO1

- 13.0 3.8 - - -- 2.0 - USGS UM 06N20W10AADCO1
406 12 4.5 .20 56 497 25 <20 USGS MBMG

- 120 2.9 - -- -- 1.7 - USGS MBMG

-- 12.0 3.8 -- - - 1.7 - USGS MBMG

-- 11.0 3.6 -- -~ -- 1.4 -- USGS MBMG

- 10.0 32 - - - 1.3 - USGS MBMG

- 8.9 3.1 - - -- 1.7 -- USGS MBMG

- 9.9 3.8 - - - 1.8 -- USGS MBMG

- 11.0 35 - - - 1.8 - USGS MBMG

-- 5.4 1.6 - - - 1.1 -- USGS UM 06N20W10ABDBO1

- 74 25 - - - 1.6 -- USGS UM 06N20W10BCACO1

= 7.6 25 - - - 1.6 - USGS UM

217 12 5.0 .40 54 317 23 <20 USGS MBMG

- 49.0 32 - -- - 3.1 - USGS UM 06N20W10CACBO1
- 47.0 34 - - - 3.1 - USGS UM

- 10.0 1.2 - - - .82 - USGS UM 06N20W10DADDO1
-- 9.6 1.9 - - - 1.5 - USGS UM 06N20W10DBBBO1
- 7.0 2.5 -- -- - 2.7 - USGS UM 06N20W10DCABO1
- 56.0 26.0 - - - 1.8 - USGS UM 06N20W11CCBDO1
- 21.0 6.9 - - - 1.7 - USGS UM 06N20W11DBAAOI
- 3.0 1.1 - - - 2 - USGS UM 06N20W12ABDB01
= 26.0 44 2.0 -- USGS UM 06N20W12CCCDOI

315 17 6.0 70 32 394 2.0 <20 USGS MBMG

315 17 6.0 .70 33 394 2.0 <20 USGS MBMG

- 20.0 6.7 - - -- 24 -- USGS MBMG
-- 17.0 7.0 - -- - 2.7 - USGS MBMG
- 17.0 7.0 - - - 2.0 - USGS MBMG
- 20.0 7.6 -- - -- 1.9 -- USGS MBMG
. 14.0 5.4 - - - 1.7 - USGS MBMG
-- 12.0 7.3 - - - 14 - USGS MBMG
= 15.0 7.2 - -- - 30 - USGS MBMG
-- 14.0 <10 - - -- 31 - USGS MBMG
- 26.0 10.0 -- - - 3.2 - USGS UM 06N20W13BADDOI
- 38.0 13.0 - -- -- 84 - USGS UM 06N20W13BCACO1
- 15.0 6.4 - -- - 1.8 - USGS UM 06N20W14ACDDO1
291 15 5.5 .50 56 399 L5 <20 USGS MBMG
- 9.7 1.5 -- - - 94 -- USGS UM 06N20W14BADBO01
- 20 10 37 59 -- .54 -- MBMG MBMG 06N20W14BBBBO1
- 18 10 31 57 - .53 - MBMG MBMG
- <2.0 <1.0 -- - - 16 - USGS UM 06N20WI14CAAAOQL
. 18.0 6.8 - - - 1.1 - USGS UM 06N20W14CDABOI1
-- 20.0 44 -- -- -- 1.0 -- USGS UM 06N20W14DAAAO1
- 20.0 44 - - - 1.0 - USGS UM
254 25 6.0 40 55 373 19 <20 USGS MBMG
- 250 8.7 - -- - 15 - USGS UM 06N20W15AACDOI
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific PH,

emper- Ox):gen, Cal- Magne- . Potas- Bicar- Carbon-
Location conduct- field Tatute, dis- cium siugxnn Sodium sium bonate’ ate!
number Date ance, (stand- water solved, (mg/L as (mg/L as (mg/L as (mg/Las (mg/Las (mg/L as
field ard o field Na)
. °0) Ca) Mg) K) HCO3) CO3)
(uS/cm) units) (mg/L)

06N20W15BBCCO01 06-15-95 481 7.5 115 - - - - - - -
06-15-952 481 75 115 - - - - - - -

06N20W15CACCO1 07-27-95 505 7.5 11.5 - - - - - - -
06N20W16AABD01  08-15-95 526 75 15.0 -- - - - - - -
09-14-95 523 73 11.5 7.0 71 13 22 37 287 0

06N20W16ACCBO1  05-02-95 484 7.5 11.5 -- -- - - -- - -
06N20W16ADCB01  07-27-95 577 75 14.5 - - - - - - -
09-07-95 563 7.6 12.5 6.7 70 12 40 3.1 342 0

06N20W16BAADOl  06-15-95 364 7.5 10.0 -- - - - - - -
09-07-95 353 7.5 125 8.8 42 7.9 19 2.8 156 0

06N20W16DDDB01  06-15-95 453 7.5 95 - - - - - - -
06N20W17AACAOl  06-1595 284 69 10.0 - - . - - - -
06N20W17ADCCO1  05-02-95 307 7.2 10.5 - -- - - - - -
06N20W29BADBO1 03-09-94 402 7.3 11.0 -- 64 9.1 6.7 33 - -
08-24-95 409 7.7 12,5 - - - - - - -

06N1SWO6CBCAOL  07-27-95 739 6.9 14.5 - -- - - - - -
06N19WO07BABCO1  07-27-95 391 7.6 120 - = -- = = -- --
07-27-952 391 7.6 12.0 - - - - - - -

09-14-95 429 73 11.5 78 64 7.6 17 3.7 243 0

09-14-95% 429 73 115 7.8 62 7.6 18 3.7 243 0

05N21WO03ACBAO1  08-15-95 106 6.3 9.0 -- - - - . - -
05SN21WI2BCABO1  08-1595 42.1 6.4 110 - - - - - - -
05N21WISAABDOl  08-18-92 172 85 - 7 35 39 28 13 95 4
12-14-95 158 8.0 11.0 - -- - - - - -

05N21WI5AADB0l  08-18-92 36.0 6.1 10.5 72 2.7 9 23 .70 17 0
12-14-95 403 6.7 75 - - - - - - -

05N21W22CDADOl  08-15-95 95.8 73 135 - - - - - - -
05N21W23BBAAO1  08-15-95 40.0 -- 11.5 - - - - - - -
08-15-952 400 - 11.5 - - - - - - -

05N21W27DDBD01  08-15-95 108 6.6 115 - - - - - - -
05N21W36DCC 02 08-20-92 115 6.2 95 14 7.5 2.0 11 11 53 0
06-06-96 102 6.4 75 - - - - . - -

06-06-962 102 6.4 75 - - - - - - .

05N20W10BAACO1  08-18-92 630 7.7 105 7.5 45 13 78 3.6 374 0
12-14-95 622 79 9.0 - -- - - - - -

05N20W17BADCO1  08-15-95 424 78 13.5 - - - - - - -
05N20W17CBABO1 08-15-95 427 4.1 15.0 - - - - - - -
05SN20W17CDDB0!  08-25-95 435 8.0 11.0 - - - - - - --
05N20W18ABDAO!  08-15-95 426 7.6 14.5 - - - - - - -
05N20W18ADBAOI  08-15-95 415 7.5 13.5 - - - - - - --
05N20W18CACCO1 08-18-92 237 7.1 12.0 8.2 28 6.2 10 1.9 140 0
12-14-95 244 7.2 10.0 - - -- - - - -

0SN20W18DACAOT  08-15-95 310 7.8 125 - - -- - - - -
08-15-952 310 78 12.5 -~ - - - - - -

05N20W18DBAAOL  08-15-95 288 7.6 115 - - - - - - -
0SN20W18DCDBO!  08-15-95 243 7.7 130 - - - - - - -
05N20W30BDCDO1 03-09-94 181 6.9 9.5 - 23 43 6.6 22 - -
12-14-95 188 6.7 10.0 - - - - - - -

04N21W14CBAAOI 08-19-92 254 6.6 11.5 6.9 33 7.6 6.8 34 144 0
12-13-95 284 6.8 10.0 - - - - - - -

04N21W16DDDDO1  08-20-92 70.0 6.2 11.5 6.0 59 1.5 5.5 40 39 0
12-13-95 70.4 6.8 10.0 - - - - - - -
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Dissolved

él.ka-l Sulfate Chloride Fluoride Silica solids, Nitrate Phos- . . .
linity phorus Collecting  Analyzing Location
(mg/L as (mg/L. as (mg/L (mg/L as (mg/L caleu- (mg/L as (mg/L as agency agency number
CaCO0s) SO,) as CI) F) as Si0,) lated N) P)
(mg/L)
- 6.1 43 - - - 1.4 - USGS UM 06N20W15BBCCO1
- 6.5 4.7 - - - 1.6 - USGS UM
- 16.0 7.0 -- -- - 1.0 -- USGS UM 06N20W15CACCO1
- 220 13.0 -- -- - 1.3 -- USGS UM 06N20W16AABDOI
235 23 14 20 41 336 1.6 <20 USGS MBMG
- 24.0 28.0 - -- - 1.4 - USGS UM 06N20W16ACCBOI1
- 13.0 6.1 - - - 1.5 - USGS uM 06N20W16ADCBO1
280 12 55 40 49 368 1.5 <20 USGS MBMG
- 200 17.0 - - - <15 -- USGS UM 06N20W16BAADOI1
128 17 19 40 55 247 1.4 <20 USGS MBMG
- 17.0 14.0 - - - 1.6 - USGS UM 06N20W16DDDBOI1
- 55 37 - - - .92 -- USGS UM 06N20W17AACAOI
- 4.0 <1.0 - - - 1.0 - USGS UM 06N20W17ADCCO1
- 33 14 11 31 - 13 <20 MBMG MBMG 06N20W29BADBO1
- 6.0 2.1 - - - 1.3 -- USGS UM
-~ 420 27.0 - - - 1.7 - USGS UM 06N19W06CBCAO1
- 120 28 - - - 75 -- USGS UM 06N19W07BABCO1
-- 11.0 25 - - - 77 - USGS UM
199 17 5.0 .80 48 285 40 <20 USGS MBMG
199 17 5.0 .90 49 286 50 <20 USGS MBMG
-- 25 1.3 - - - A5 - USGS UM 05N21W03ACBAO1
-- <20 <1.0 - - - <15 - USGS UM 05N21W12BCABO1
84 31 40 30 38 130 -- - USGS NwWQL 05N21W15AABDO1
-- <20 1.3 <15 - USGS UM
14 1.0 .10 <10 19 35 -- - USGS NWQL 05N21W15AADBOI
- <2.0 <1.0 - - -- <15 - USGS UM
- <20 <1.0 - -- - <15 - USGS UM 05N21W22CDADO1
- <2.0 <1.0 - - - 15 - USGS UM 05N21W23BBAAO1
- <20 <1.0 -- -- - <15 - USGS UM
- <20 1.7 - - - 28 - USGS UM 05N21W27DDBD0I1
43 1.5 7.6 <10 25 83 - - USGS NwWQL 05N21W36DCC 02
-- 2.0 21 -- -- - 22 - USGS UM
-- 2.1 2.1 -- - - 22 - USGS UM
307 30 .70 1.5 44 400 - - USGS NWwWQL 05N20W10BAACO1
-- 31.0 29 - - -- 45 -- USGS UM
- 87 4.0 -- - - .52 - USGS UM 05N20W17BADCO1
- 16.0 11.0 -- - - 73 - USGS UM 05N20W17CBABO1
- 21.0 24.0 - - - 1.2 - USGS uM 05N20W17CDDBO01
- 10.0 73 - - - 12 - USGS uM 05N20W18ABDAOI
- 10.0 7.4 - - - 1.1 - USGS UM 05SN20W18ADBAO1
115 37 .70 40 31 151 - -- USGS NWQL 05SN20W18CACCO1
- 28 13 - - - 38 - USGS UM
- <20 <1.0 -- - -- 25 - USGS uM 05SN20W18DACAO1
- <20 <1.0 - - - 27 - USGS UM
- 35 2.5 - - - 94 - USGS UM 05N20W18DBAAO!
- 3.6 20 - - - .63 -- USGS UM 05N20W18DCDBO01
- 4.6 1.4 23 37 - 22 20 MBMG MBMG 05N20W30BDCDO1
- 6.5 1.9 - -- - 3.7 - USGS UM
118 48 30 20 35 162 - - USGS NWQL 04N21W14CBAAO1
- 5.6 1.2 - - - 23 - USGS UM
32 1.0 .20 <10 43 77 - -- USGS NwWQL 04N21W16DDDDO01
- <20 <1.0 - - - 5 - USGS UM
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Table 6. Physical properties and major-ion concentrations for water from wells (Continued)

Specific pH, Oxygen,

. conduct-  field Temper- dis- ?al- Magne- Sodium Potas- Bicar—1 Carb(lm-
Location Date ance, (stand- ature, solved cium sium (mg/L as sium bonate ate
number water ’ (mg/Las (mg/L as (mg/Las (mg/Las (mg/L as
field ard ©C) field Ca) Mg) Na) K HCO,) COy)
US/em)  units) (mg/L) 3 3

04N21W35CCBAO1  08-19-92 156 6.7 10.5 48 16 5.6 6.5 1.8 92 0
03N21W14BBACO1  08-19-92 159 6.5 10.5 43 14 27 16 1.4 98 0
03N21WISCCCDO1  08-19-92 148 6.5 9.5 6.0 15 35 11 .50 84 0
06-06-96 151 6.8 95 - - - - - - -
02N21W0ICACDO! 12-13-95 215 7.0 95 . -- - - - - -
12-13-952 215 7.0 9.5 - - - - - - -
02N20W07BCCCO1  08-19-92 54.0 6.8 11.0 7.4 5.6 12 22 14 28 0
02N20W07CABCO1  12-13-95 69.9 6.8 9.0 - - - - - - -

'Field incremental titration for samples collected by USGS. Laboratory fixed-end titration for samples collected by MBMG.

2Replicatfe analyses.
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Dissolved

Alka- o ifate  Chloride Fluoride Silica solids,  Nitrate  LD°% . .
linity phorus Collecting  Analyzing Location
(mg/L as (mg/L as (mg/L (mg/L as (mg/L caleu- (mg/L as (mg/L as agency agency number
CaCOy) SOy4) as Cl) F as Si0,) lated N) P)
(mg/L)
76 20 .60 20 29 107 - - USGS NWQL 04N21W35CCBAO1
80 25 .70 10 26 112 - - USGS NWQL 03N21W14BBACO1
69 14 1.2 <10 41 115 - - USGS NwWQL 03N21W15CCCDO01
- <2.0 L9 - - -- .69 -- USGS UM
-- <20 13 - - -- 18 -- USGS UM 02N21W01CACDO1
- <2.0 <LO - -- -- .16 - USGS UM
23 15 40 10 13 40 - - USGS NWQL 02N20W07BCCCO1
- 26 1.0 - -- -- .43 - USGS UM 02N20W07CABCO1
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Table 7. Trace-element and radon concentrations for water from wells

[Location number--numbering system described in text. Constituents are dissolved, except as indicated. Collecting agency: MBMG, Montana Bureau of
Mines and Geology, Butte, Mont.; USGS, U.S. Geological Survey, Helena, Mont. Analyzing agency: MBMG, Montana Bureau of Mines and Geology,
Analytical Division, Butte, Mont.; NWQL, USGS National Water Quality Laboratory, Arvada, Colo. Abbreviations: pg/L, micrograms per liter; pCi/L,
picocuries per liter. Symbols: <, less than; --, no data]

Arse-
Alu- nic,
meADBOl pew GEOOP we e L
Location number  Date " and " um (ug/L P (ug’/L  (ug/Las

(gL (N5 (glas (glas B @eL  @eL e 0TS BRE (gL (ugLas

:ls) (ug/Las Ba) Be) as Cd) asCr) as Cu) as Li) Mn)
As)

10N20W10ACBCO1  06-23-80 - - - - - - - - <10 - - <10
10N20W10CBBDO1  03-10-94 <30 <1 3 <2 <30 <2 <2 47 3 <2 <6 <2
10N20W11CDCDO1  03-10-94 <30 <1 71 <2 <30 <2 <2 <2 450 <2 <6 5t
10N20W12ADCBO1  09-13-95 <30 <1 77 <2 <30 <2 <2 <2 4 <2 <6 <2
10N20W12DDDCO1  09-15-95 <30 2 110 <2 <30 <2 <2 <2 <3 <2 <6 <2
10N20W13BBA 01  05-12-80 - - - - - - - - 160 - - <10
10N19WOSDCDDO1  09-12-95 <30 <1 190 <2 <80 <2 <2 <2 <3 <2 6 <2
10NI9WO06DCDAO1  09-12-95 <30 1 140 - <30 <2 <2 <2 <3 <2 <6 <2
10N19WO06DDCCO1  09-19-95 - - - - - - - - - - - -
10N19WQO7ADBCO1  09-13-95 <30 <1 98 <2 <80 <2 <2 <2 12 <2 <6 3

09-13-951 <30 <1 100 - <30 <2 <2 <2 5 <2 <6 <2
10N19WO7BACBOL  09-12-95 <30 <1 110 < <30 <2 <2 <2 <3 <2 <6 <2
ION19WO7CAABO1  09-15-95 <30 <1 76 <2 <30 <2 <2 <2 4 <2 <6 <2
ION19WO7CDCCOl  09-13-95 <30 <1 92 <2 <30 <2 <2 <2 <3 <2 <6 <2
10N19WOSADDCO1  09-12-95 <30 4 130 <2 <30 <2 <2 <2 6 <2 <6 15
10N19WOSBCADOL  09-13-95 <30 <1 100 <2 <80 <2 <2 <2 270 <2 23 32
10N19WOSCDACO1  09-13-95 <30 <1 100 <2 <80 <2 <2 5 <3 <2 <6 <2
ION19WO0SDBBDO1  09-12-95 <30 5 140 <2 <80 <2 <2 3 <3 <2 7 4
10N19WOSDCCBO1  09-13-95 <30 <1 97 <2 <30 <2 <2 <2 <3 <2 <6 <2
1ON19WOSDCCC02  03-10-94 <30 <1 100 <2 <30 <2 <2 32 <3 <2 <6 2
10N19W16BBBCO1  09-15-95 <30 2 60 <2 <30 <2 <2 <2 6 <2 <6 <2
10NI9W1SAADBOl  09-13-95 <30 <1 73 <2 <30 <2 <2 <2 <3 <2 <6 <2
10NI9WI18DBBAOI  09-13-95 <30 <1 80 <2 <30 <2 <2 36 <3 <2 <6 <2
09N20W20CDCDO1l  09-14-95 <30 <1 11 <2 <30 <2 <2 <2 200 <2 <6 6
08N21W27DCBCO1  03-10-94 160 <1 21 <2 <30 <2 <2 <2 150 <2 11 <2
08N20WOIDAADOI  08-20-92 - - 55 <5 40 5 <5 <10 4 <10 <4 <1
08N20W14ABDBO1  09-15-95 <30 3 140 <2 <30 <2 <2 3 <3 <2 8 <2
08N20W23CDDDO1  08-20-92 - - 40 <S5 20 2 <5 <10 18 10 7 3
08N20W26BAACO1  03-10-94 <30 <1 27 <2 <30 <2 <2 <2 12 <2 14 130
08N19WO4BDAAOL  03-09-94 <30 <1 31 <2 <30 <2 <2 <2 42 <2 <6 <2
08N19WO7CBBDO1  03-10-94 <30 2 55 <2 220 <2 <2 2 <2 <2 7 <2
08NI9WI11CDBBO1  08-20-92 - - 37 <5 10 1 <5 <10 38 <10 10 1
07N21W13BBADO1  08-17-92 - - 7 <5 <10 1 <5 <10 <3 <10 <4 <1

08-17-92! - - 7 <5 <10 2 <5 <10 <3 <10 <4 <1
07N21W25CABCO1  08-17-92 - - 23 <5 <10 2 <5 <10 160 <10 9 16
07N21W36DDDCO1  03-09-94 <30 <1 7 <2 <30 <2 <2 1 13 <2 7 <2
07N20W32DDDA02  03-09-94 <30 3 64 <2 <30 <2 <2 <2 4 <2 10 <2
06N21W02ABBDOI  03-09-94 <30 <1 6 <2 <30 <2 <2 4 3 <2 14 <2
06N21WO3DDAAO1  09-07-95 30 <1 48 <2 <80 <2 3 12 39 <2 10 <2
06N21WOSDADAOI  09-07-95 <30 <1 2 <2 130 <2 4 <2 <10 <2 58 20
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Vana-

lyb- | - ita- Zirco-

z‘e‘:‘::l Tiegl;:l :fu; Silver S;::;‘ ::;:n (di:/ran ( 3:‘; — z?z"f.ff,. Collecting ~ Amalyz |
(gLas B (uglLas (”i’gL)” @glas gl (8~ VT @glas TG ageney ing agency
Mo) Se) Sr) as Ti) Zr)

- - - - - — - - - - MBMG MBMG 10N20W10ACBCO1
<10 <2 <1 <1 24 <10 <5 17 <20 - MBMG MBMG 10N20W10CBBDO1
<10 <2 <1 <1 120 <10 <5 61 <20 - MBMG MBMG 10N20W11CDCDO1
<10 <2 <] <1 74 <10 <5 15 <20 1,080 USGS MBMG 10N20W12ADCBO1
<10 <2 <1 <1 72 <10 <5 <8 <20 580 USGS MBMG 10N20W12DDDCO1

- - - - - - - - - - MBMG MBMG 10N20W13BBA 01
<10 2 2 <1 270 <10 <5 8 <20 1,080 USGS MBMG 10N19W05DCDDO1
<10 <2 <1 <1 110 <10 <5 15 <20 - USGS MBMG 10N19W06DCDAO1

- - - - - -- - - - 880 USGS MBMG 10N19W06DDCCO1
<10 <2 <l <1 73 <10 <5 120 <20 1,070 USGS MBMG 10N19W07ADBCO1
<10 <2 <1 <1 72 <10 <5 130 <20 - USGS MBMG
<10 <2 <1 <1 69 <10 <5 13 <20 500 USGS MBMG 10N19W07BACBO1
<10 <2 <1 <1 47 <10 <5 13 <20 760 USGS MBMG 10N19WO7CAABO1
<10 <2 <1 <1 66 <10 <5 24 <20 410 USGS MBMG 10N19W07CDCCO1
<10 <2 <1 <1 110 <10 <5 430 <20 - USGS MBMG 10N19WOSADDCO1
<10 <2 1 <1 110 <10 <5 200 <20 710 USGS MBMG 10N19WO08BCADO1
<10 <2 <1 <] 61 <10 <5 77 <20 510 USGS MBMG 10N19W0SCDACO01
<10 <2 2 <1 61 <10 <5 <8 <20 810 USGS MBMG 10N19W0SDBBDO1
<10 <2 <1 <1 48 <10 <5 15 <20 550 USGS MBMG 10N19W08DCCBO01
<10 <2 <1 <1 49 <10 <5 490 <20 - MBMG MBMG 10N19W0SDCCC02
<10 <2 <1 <1 40 <10 <5 180 <20 650 USGS MBMG 10NI9W16BBBCO1
<10 <2 <1 <1 33 <10 <5 18 <20 810 USGS MBMG IONI9WI18AADBO1
<10 <2 <1 <1 35 <10 <5 <8 <20 660 USGS MBMG 10N19W18DBBAO1
<10 <2 <1 <] 160 <10 <5 <8 <20 - USGS MBMG 09N20W20CDCDO1
<10 <2 <1 <1 89 <10 <5 16 29 - MBMG MBMG 08N21W27DCBCO01
<10 <10 - <1 290 - <6 180 - -- USGS NWQL 08N20W01DAADO1
<10 <2 <1 <1 200 <10 <5 120 <20 - USGS MBMG 08N20W14ABDBO1
<10 <10 - 1 85 - <6 120 -- -- USGS NWQL 08N20W23CDDDO1
<10 <2 <1 <1 180 <10 <5 18 <20 -- MBMG MBMG 08N20W26BAACO1
<10 <2 <1 <1 41 <10 <5 25 <20 - MBMG MBMG 08N19W04BDAAOI
<10 <2 <1 <1 360 <10 <5 34 <20 -- MBMG MBMG 08N19W07CBBDO1
<10 <10 - <1 54 - <6 36 - - USGS NwWQL 08N19WI11CDBBO1
<10 <10 - <1 120 - <6 21 - 3,600 USGS NWQL 07N21WI13BBADO1
<10 <10 - <t 120 - <6 24 - -- USGS NWQL
<10 <10 - <1 87 - <6 17 - 1,800 USGS NwWQL 07N21W25CABCO1
<10 <2 <1 <1 43 <10 <5 220 <20 - MBMG MBMG 07N21W36DDDCOI1
<10 <2 <1 <1 130 <10 <5 25 <20 - MBMG MBMG 07N20W32DDDA02
<10 <2 <1 <1 110 <10 <5 7 <20 - MBMG MBMG 06N21W02ABBDO1
<10 <2 <1 <1 150 <10 <5 19 <20 1,950 USGS MBMG 06N21WO0O3DDAAO1
<10 <2 <1 <1 730 <10 <5 43 <20 1,280 USGS MBMG 06N21W0O9IDADAO1
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Table 7. Trace-element and radon concentrations for water from wells (Continued)

A 0
M A B Bl g OO R e uea e
. u mm 1
Locatlonmumber Do qgn WL GgLas gugles S5 oL (oL qeL  GEC ey (el (iglas
as Ba) Be) as Cd) asCr) as Cu) as Li) Mn)
A (elLlas
As)
06N21WIIABAAOL  09-06-95 <30 <1 67 <2 <80 <2 <2 <2 1,000 <2 <6 120
06N2IWI11CDCBO1  09-06-95 <30 1 57 >) <80 < ) <2 1,400 <2 25 39
06N21W12BDDDO1  09-06-95 60 <1 53 <2 <80 < < < 1,200 <2 6 54
06N21WI14BDACOl  09-06-95 40 <1 6 <2 <80 <2 < <2 15 ) 8 <2
09-06-95' 40 <1 6 < <80 < < <2 16 < <6 <2
06N21W15CDDDOl  08-17-92 - - 3 <5 <10 <1 <5 <10 6 <10 <4 <1
06N21W22AADCO1  09-06-95 60 <1 <2 <80 < <2 4 170 < 9 3
06N21W23CABCOl  09-06-95 <30 <1 12 < <80 < <2 7 <10 < 1t <
06N21W23DDADO1  09-05-95 190 <1 10 <2 <80 <2 <2 4 300 < 12 6
06N21W23DDBB01  09-05-95 190 <1 13 < <80 < < 2 280 < 12 6
06N21W24BAACOI  09-06-95 <30 <1 14 < <80 < < < 250 <2 9 6
06N21W24CCACO1  09-05-95 160 <1 6 < <80 <2 <2 6 230 <2 6 4
06N21W25DBAAO1  08-18-92 - - 32 <5 <10 3 <5 <10 <3 <10 <4 <1
06N21W26DBADO1  03-08-94 <30 <1 17 <2 <30 <2 <2 <2 91 < 12 10
06N21W27BBAAOL  03-08-94 <30 <1 10 < <30 <2 <2 <2 45 <2 9 8
06N20WOIBABBOl  09-14-95 <30 12 24 <2 120 < < ) 5 <2 14 )
06N20WOICDCDOl  09-07-95 <30 1 35 < <80 <2 8 4 11 <2 10 )
06N20W03BDCCOl  03-09-94 <30 4 55 < <30 <2 <2 3 4 <2 10 )
06N20WO04DCCB0O1  09-14-95 <80 8 64 - <80 < <2 <2 8 <2 9 <
06N20W10AADCO!  09-14-95 <30 9 180 <2 80 <2 6 2 4 < 12 )
06N20W10BCACO1  09-14-95 <30 7 120 < 90 <2 <2 < <3 < 7 <
06N20W12CCCDOl  09-08-95 <30 9 79 < 80 < 3 <2 <5 < 10 <
09-08-95' <30 9 78 < <80 < 7 <2 <5 < <10 <
06N20WI14ACDDO1  09-07-95 <30 11 79 <2 200 <2 7 <2 6 <2 21 <2
06N20W14BBBB01  07-30-79 - - - - - - - - 30 - 10 <10
08-28-79 - - - - - - - - <0 - 9 <0
06N20W14DAAAOL  09-07-95 <30 8 64 < 170 < 6 < <5 < 13 <2
06N20WI6AABDO1  09-14-95 <30 2 95 <« <30 < <2 <2 <3 <2 <6 <2
06N20WI6ADCBO1  09-07-95 <30 4 120 <2 80 < 7 7 <3 < 12 <2
06N20W16BAADO1  09-07-95 <30 5 69 < <80 < 4 4 <10 <2 10 <2
06N20W29BADB01  03-09-94 <30 2 83 < <30 < < <2 <2 <2 <6 )
06N20W30DBCCOl  09-19-92 - - - . - - - - - - - -
06N19WO7BABCO1  09-14-95 <30 5 71 <2 80 <2 < <2 5 <2 9 <2
09-14-95' <30 5 71 <2 90 <2 <2 <2 6 <2 11 <2
0SN21WI15AABDO1  08-18-92 - - 9 <5 10 3 <5 <10 45 <10 28 290
0SN21WISAADBOl  08-18-92 - - 3 <5 <10 3 <5 <10 39 <10 <4 20
05N21W36DCC 02 08-20-92 - - 22 <5 <10 <5 <10 1,200 <10 8 76
0SN20W10BAACOl  08-18-92 - - 42 <5 <10 <1 <5 <10 <3 <10 12 <1
0SN20W18CACCO1  08-18-92 - - 54 <5 <10 2 <5 <10 40 20 6 14
05N20W30BDCDO1  03-09-94 <30 <1 29 < <30 < ) 5 4 <2 18 <2
04N21WI4CBAAOL  08-19-92 - - 46 <5 10 2 <5 <10 3 <10 13 1
04N21W16DDDDOl  08-20-92 - - 1 <5 <10 2 <5 <10 4 <10 9 <1
04N21W35CCBAO1  08-19-92 - - 4 <5 100 2 <5 <10 4 <10 12 <1
03N21W14BBACO!  08-19-92 - - 13 <5 10 3 <5 <10 <3 <10 17 <1
09-19-92 - - - - - - - - - - - -
03N21WI4CAAAOL  09-19-92 - - - - - - - - - - - -
03N21W15CCCDO1  08-19-92 - - 9 <5 <10 3 <5 <10 5 <10 9 2
02N20WO07BCCCO1  08-19-92 - - 6 <5 <10 2 <5 <10 29 <10 <4 23

"Replicate analyses.
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Vana-

Zle(::; Nickel S'ele- Silver Sttl:or: ::T:n dium Zinc fl::c;- Radon Collecting  Analyz- i
(ug/Las (pg/l', (ug/Las (ug/L as (glas (gL (ug/LL (ug/Las (ug/Las 222, t.otal agency  ing agency Location number

Mo) as Ni) Se) Ag) Sr) as Ti) asV) Zn) Zn) (pCi/L)
<10 <2 <1 <1 120 <10 <5 28 <20 -~ USGS MBMG 06N21W11ABAAO1
<10 <2 <1 <1 130 <10 <5 69 <20 -- USGS MBMG 06N21W11CDCBO1
<10 <2 <1 <1 170 <10 <5 6 <20 - USGS MBMG 06N21W12BDDDO1
<10 <2 <1 <1 85 <10 <5 8 <20 - USGS MBMG 06N21W14BDACO1
<10 2 <1 <1 84 <10 <5 8 <20 - USGS MBMG
<10 <10 - 1 54 - <6 27 - 1,600 USGS NWQL 06N21W15CDDDOI1
<10 <2 <1 <1 45 20 <5 32 <20 1,100 USGS MBMG 06N21W22AADCOI1
<10 <2 <1 <1 84 <10 <5 <2 <20 1,120 USGS MBMG 06N21W23CABCO!
<10 <2 <1 <1 64 20 <5 3 <20 1,130 USGS MBMG 06N21W23DDADO1
<10 <2 <1 <1 68 20 <5 18 <20 910 USGS MBMG 06N21W23DDBB01
<10 <2 <1 <1 120 <10 <5 3 <20 2,720 USGS MBMG 06N21W24BAACO1
<10 <2 <l <1 74 20 <5 9 <20 1,090 USGS MBMG 06N21W24CCACO1
<10 <10 - <1 55 - <6 7 -~ 1,300 USGS NWQL 06N21W25DBAAOI
<10 <2 <1 <1 140 <10 <5 17 <20 - MBMG MBMG 06N21W26DBADO1
<10 <2 <1 <1 170 <10 <5 6 <20 - MBMG MBMG 06N21W27BBAAO!]
<10 <2 1 <1 120 <10 15 110 <20 490 USGS MBMG 06N20WO01BABBO1
<10 <2 <1 <1 140 <10 28 42 <20 350 USGS MBMG 06N20W01CDCDO!
<10 2 <1 <1 100 <10 <5 12 <20 - MBMG MBMG 06N20W03BDCCO1
<10 <2 <1 <1 26 <10 14 26 <20 640 USGS MBMG 06N20W04DCCBOI1
<10 3 1 <1 260 <10 7 91 <20 150 USGS MBMG 06N20W10AADCO!
<10 <2 <1 <1 120 <10 <5 32 <20 - USGS MBMG 06N20W10BCACO1
<10 2 <1 <1 140 <10 15 26 <20 200 USGS MBMG 06N20W12CCCDO1
<10 2 <1 <1 140 <10 14 27 <20 - USGS MBMG

11 <2 <1 <1 69 <10 17 43 <20 - USGS MBMG 06N20W14ACDDO1

- - -- - - - -- - - -- MBMG MBMG 06N20W14BBBB01

- - -- - - - -- - -- -- MBMG MBMG

12 <2 <1 <1 83 <10 14 2 <20 170 USGS MBMG 06N20W14DAAAO]
<10 <2 <1 <1 180 <10 <5 <8 <20 - USGS MBMG 06N20W16AABDOI1
<10 <2 <1 <1 170 <10 9 23 <20 150 USGS MBMG 06N20W16ADCBO1
<10 <2 1 <1 82 <10 9 74 <20 230 USGS MBMG 06N20W16BAADOI
<10 2 <1 <1 110 <10 <5 13 <20 - MBMG MBMG 06N20W29BADBO1

- - - - - -- -- - - 725 MBMG MBMG 06N20W30DBCCO01
<10 <2 <1 <l 130 <10 <5 80 <20 - USGS MBMG 06N19W(07BABCO1
<10 <2 <1 <1 130 <10 <5 83 <20 - USGS MBMG
<10 <10 - <1 120 - <6 <3 - - USGS NWQL 05N21W15AABDO1
<10 <10 - 1 49 - <6 280 - 670 USGS NwWQL 05SN21W15AADBO1
<10 <10 - <1 90 - <6 24 - - USGS NwWQL 05N21W36DCC 02
<10 <10 -- <1 140 - 14 16 - 430 USGS NWQL 05N20W10BAACO!
<10 <10 - <1 160 -- 7 16 - 1,400 USGS NWQL 05N20W18CACCO1
<10 <2 <1 <1 210 <10 <5 7 <20 - MBMG MBMG 05N20W30BDCDOI1
<10 <10 - <1 210 -- 7 80 - - USGS NwWQL 04N21W14CBAAOI
<10 <10 - 2 76 - <6 8 - - USGS NWQL 04N21W16DDDDO1
<10 <10 - <l 180 - <6 34 - - USGS NWQL 04N21W35CCBAOI
<10 <10 - <1 160 -- <6 4 -- 3,700 USGS NWQL 03N21W14BBACO!

- - - -- - -- - - -- 1,667 MBMG MBMG

- -- - . . -- - - - 2423 MBMG MBMG 03N21W14CAAAO0IL
<10 <10 - <1 150 - <6 14 -- 3,300 USGS NWQL 03N21WI5CCCDO1
<10 <10 -~ <1 46 - <6 530 - - USGS NWQL 02N20W07BCCCO01
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Table 8. Physical properties and major-ion concentrations for water from surface-water sites and one spring

[Location number: numbering system described in text. Constituents are dissolved, except as indicated. Collecting agency: USGS, U.S. Geological Survey,
Helena, Mont. Analyzing agency: MBMG, Montana Bureau of Mines and Geology, Analytical Division, Butte, Mont.; UM, University of Montana,
Missoula, Mont. Abbreviations: [1S/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; mg/L, milligrams per liter. Symbols: <, less than; --, no

data]
Specific pH, .
- - Bicar- rbon-
conduct-  field T::'::’ Calclum l‘:’i‘i‘: Sodium l:‘l’:‘l‘:’ pona C’; it
. t]
Location number Date ance, (stand water (mg/L as (mg/L as (mg/L as (mg/Las (mg/L as (mg/L as
field ard ©0) Ca) Mg) Na) K) HCOy) CO,)
(uS/cm) units) 3 3
06N21W20AABBO1 09-20-95 11 6.1 8.5 1.4 0.1 0.8 0.20 6 0
06N20W12AACDOL 09-20-95 34 7.1 14.0 37 9 1.2 3 17 0
06N20W12AACD02 09-20-95 309 7.0 9.0 52 6.8 53 28 154 0
08N20W02ACBDO1?2 10-26-95 588 7.4 9.5 - - - - - -
10N19W03DCCDO1 09-20-95 157 7.1 8.0 20 6.4 3.2 1.5 94 0
Dis-
Alka- -
lini ty' Sulfate  Chloride Fluoride Silica :z::;: Nitrate l;:::is Collectin Analyzin
(mg/L as (mg/L (mg/L as (mg/L > (mg/L as P g yzing Location number
(mg/L as $0,) as Cl) o) 25 Si0,) calcu- N) (mg/L as agency agency
CaCO3) 2 lated P)
(mg/L)
S <2.5 <0.50 <0.10 53 - <0.05 <0.20 USGS MBMG 06N21W20AABBO1
14 <25 .50 <10 55 - <.05 <.20 USGS MBMG 06N20W12AACDO1
126 50 1.5 30 29 178 <.05 <20 USGS MBMG 06N20W12AACDO2
- 15 7.2 - - - 1.2 - USGS UM 08N19W02ACBD012
77 5.0 .50 <10 17 100 .05 <20 USGS MBMG 10N19W03DCCDO1

'Field incremental titration.
2Spn'ng.

110 Hydrogeology and aquifer sensitivity of the Bitterroot Valley, Ravalli County, Montana



Table 9. Trace-element concentrations for water from surface-water sites

[Location number: Numbering system described in text. Constituents are dissolved, except as indicated. Collecting agency: USGS, U.S. Geological Survey,
Helena, Mont. Analyzing agency: MBMG, Montana Bureau of Mines and Geology, Analytical Division, Butte, Mont. Abbreviations: pg/L, micrograms per
liter. Symbols: <, less than]

Arsenic, .
".“u- As3and Barium Boron Cad- Cl,m)- Copper  Iron Lead I."th- Man-
Location number Date minum As*S (ug/Las (ug/L mium mium (ug/Las (ug/Las (ug/Las um ganese
(glas o0 Bm  asp (GoL g TEE HEE R L @gLas
Al) As) as Cd) asCr) as Li) Mn)
06N21W20AABBO1 09-20-95 30 <1 4 <30 <2 <2 <2 <20 <2 <6 <2
06N20W12AACDO1 09-20-95 <30 <1 14 <30 <2 <2 <2 <20 < <6 <2
06N20W12AACD02 09-20-95 <30 4 35 <30 <2 <2 <2 <20 <2 <6 <2
10N19W03DCCDO1 09-20-95 <30 <1 53 <30 <2 <2 <2 <20 <2 <6 <2
Molyb- Nickel S.ele- Silver St.ron- 'l:ita- Vana- Zinc Zi.rco- .
denum (ug/Las nium (ug/L as tium nium dium (ug/Las nium Collecting Analyzing Location number
(ug/L as Ni) (ug/L as Ag) (ug/Las (ug/Las (ug/Las Zn) (ng/L as agency agency
Mo) Se) Sr) Ti) V) Zr)
<10 <2 <1 <i 15 <10 <5 <8 <20 USGS MBMG 06N21W20AABBO1
<10 <2 <1 <l 27 <10 <5 <8 <20 USGS MBMG 06N20W12AACDO1
<10 <2 <1 <1 100 <10 <5 <8 <20 USGS MBMG 06N20W12AACDO02
<10 <2 <1 <1 28 <10 <5 <8 <20 USGS MBMG 10N19W03DCCDO1
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Table 10. Physical properties and major-ion concentrations for deionized-water field blanks

[Location number indicates site where sampling equipment was used prior to collecting field blank. Constituents are dissolved, except as indicated.
Collecting agency: USGS, U.S. Geological Survey, Helena, Mont. Analyzing agency: MBMG, Montana Bureau of Mines and Geology, Analytical Division,
Butte, Mont. Abbreviations: pS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; mg/L, milligrams per liter. Symbols: <, less than; --, no

data]
Specific Temper-  Oxygen, Cal- Magne- . Potas- Bicar- Carbon-
. conduct- field . . . Sodium N 1 1
Location number Date anc (stand ature, dissolved,  cium sium (mg/L as sium bonate ate
of previous site ﬁelcei, n water field (mg/Las (mg/L as Na) (mg/Las (mg/Las (mg/L as
0,
@Skem)  wmigsy (O @D Cd My K)  HCOp)  COy
06N20W12CCCDO1 09-08-95 - - - <0.1 <0.1 <0.1 0.19 - -
10N20W12DDDCO1 09-15-95 - - - <1 <l <l <1 - -
Dis-
Alka- solved Phos-
. . Sulf: i i ili i
linity’ (ml;/l’:t:s C('::log;fe z::;L":: (S 'hc,: solids, (:Eilt; phorus Collecting Analyzing Location number of
(mg/L as $0,) as Cl) " as Si0,) calcu- N) (mg/L as agency agency previous site
CaCOy) 4 2 lated P)
(mg/L)
-- <25 <0.50 <0.10 20 - <0.05 <0.20 USGS MBMG 06N20W12CCCDO1
- <25 <.50 <10 20 - <S5 <20 USGS MBMG 10N20W12DDDCO1

TField incremental titration.
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Table 11. Trace-element concentrations for deionized-water field blanks

[Location number indicates site where sampling equipment was used prior to collecting field blank. Constituents are dissolved, except as indicated.
Collecting agency: USGS, U.S. Geological Survey, Helena, Mont. Analyzing agency: MBMG, Montana Bureau of Mines and Geology, Analytical Division,
Butte, Mont. Abbreviation: pg/L, micrograms per liter. Symbol: <, less than]

Arsenic, .
Location number of m?;l;;n As*and ?:r: l:::’):' Boron xfu?l;l S::: (;)oef'- Iron Lead L:lt!llll-
. Date As*S (ug/Las as
previous site (ug/Las (ug/L as (ug/Las (ug/Las (a‘:gg; (ng/L (ug/L.  (ug/Las Fe) (”g;') (ug/L
AD As) Ba) Be) as Cd) asCr) Cu) as Li)
06N20W12CCCDO1 09-08-95 <30 <1 <10 <2 <80 <2 <2 <2 <10 <2 <6
10N20W12DDDCO1 09-15-95 <30 <t 6 <2 <30 <2 <2 <2 <3 <2 <6
Man-  Molyb- . . Sele- Stron-  Tita-  Vana- . Zirco-
Nickel  Silver . . . Zinc . . . .
ganese denum gL g/Las nium tium nium dium gL nium Collecting Analzing  Location number
(ug/L (ug/Las g: Ni) ® A g)a (ng/Las (ug/Las (ug/L  (ug/L ® Zn)as (ug/Las agency agency of previous site
as Mn) Mo) Se) Sr) asTi) asV) Zr)
<2 <10 <2 <1 <1 <6 <10 <5 <2 <20 USGS MBMG 06N20W12CCCDO1
<2 <10 <2 <1 <1 <6 <10 <5 <8 <20 USGS MBMG 10N20W12DDDCO01
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Table 12. Drinking-water regulations and guidelines for public water supply"2

[MCL, Maximum Contaminant Level; SMCL, Secondary Maximum Contaminant Level; mg/L, milligrams per liter; pg/L, micrograms
per liter; --, no regulation available or not applicable]

Maximum concentration or value for indicated regulation

Water-quality Nat‘ion?l Primary Natit.)na‘l Secondary Montana "Eg:_l:l::‘e‘:; ¢
characteristic D';‘::::i;i‘::;er D;‘:‘g‘:g‘t:::;er drinking-wa:er concentration®
(MCL) (SMCL) regulation for M((le; ;;)SMCL
Physical C Jard units)
pH - 6.5-8.5 - -
Common constituents (mg/L)
Dissolved solids - 500 - -
Chloride - 250 - -
Fluoride 4.0 2.0 4.0 -
Nitrate (as N) 10 - 10 -
Sulfate 500 250 -- -
Trace elements (mg/L)

Aluminum - .05-2 - 50-200
Arsenic .05 - 018 50
Barium 2.0 - 1.0 2,000
Beryllium .004 = .04 4
Cadmium .005 - 005 5
Chromium Rl ~ 1 100
Copper® 13 1.0 1.0 1,300; 1,000
Tron - 3 3 300

Lead’ 015 - 015 15
Manganese - .05 .05 50

Nickel .14 - 1 140
Selenium .05 - .05 50

Silver - 1 - 100

Zinc - 5.0 5.0 5,000

lRegulaticms in effect as of October 1996.

2Listed only for properties, common constituents, trace elements, and radionuclides analyzed in this report.
3U.S. Eqvironmental Protection Agency, 1996.

“Montana Department of Environmental Quality, 1995.

5The U.S. Geological Survey reports trace-element concentrations in micrograms per liter.

SCopper is covered under primary regulations by an "action level."

7Lead is covered under primary regulations by an "action level.”
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