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Ground-Water Resources of Three Areas on the

Spokane and Kalispel Indian Reservations,

Northeastern Washington

By S. S. Embrey, A. J. Hansen, Jr., and D. R. Cline

ABSTRACT

The areal extent and hydraulic characteristics of the
principal aquifers are described for the east reservation
and McCoy Lake areas of the Spokane Indian Reservation,
and for the Kalispel Indian Reservation. The principal
aquifers on the Spokane Indian Reservation are granite,
Sanpoil Volcanics, the Columbia River Basalt Group,
landslide deposits (mostly consisting of landslide debris
from the Columbia River Basalt Group), and unconsoli-
dated deposits. Well yields from the granite and Sanpoil
Volcanics are usually less than 10 gallons per minute;
median normalized specific capacity is 1x10™ (gal/min)/ft
(gallons per minute per foot of drawdown) per foot of
open interval. Yields from the Columbia River Basalt
Group and the unconsolidated deposits are as much as
100 gallons per minute; however, the yields vary widely
and can be as little as 2 gallons per minute. Median nor-
malized specific capacity is 0.02 and 0.4 (gal/min)/ft per
foot of open interval for the basalt and unconsolidated
deposits, respectively.

The principal aquifers on the Kalispel Indian Reser-
vation are the Tiger Formation and the unconsolidated gla-
cial and non-glacial lacustrine deposits. Well yields from
the Tiger Formation are usually less than 10 gallons per
minute. Average well yield from the unconsolidated
glacial deposits is about 80 gallons per minute with an
average normalized specific capacity of 1 (gal/min)/ft/ft
per foot of open interval; average well yield from the
unconsolidated non-glacial deposits is 30 gallons per
minute with an average normalized specific capacity of
1.3 (gal/min)/ft per foot of open interval.

On the Spokane Indian Reservation, in the Highlands
to the northeast of Wellpinit, the basalt locally has a
median saturated thickness of about 60 feet, a median well
yield of 12 gallons per minute, and a median normelized
specific capacity of about 0.01 (gal/min)/ft per foot of
open interval. The unconsolidated deposits in the High-
lands are thin, fine-grained, and yield little water. In the
McCoy Lake area, between the northern reservation
boundary and the lake, the unconsolidated deposits are
mostly clay; the only known coarse materials are atove
the water table. In the McCoy Lake residential commu-
nity west of the lake, a coarse-grained layer about 20 feet
thick is present in the unconsolidated deposits, but the
hydraulic characteristics and potential of the layer ¢s a
source of water are unknown.

Variations in ground-water quality on the Spokane
and Kalispel Indian Reservations are related mostly to
natural geochemical processes. On the Spokane Indian
Reservation, ground water is a calcium-bicarbonate type,
mostly oxygenated, and moderately hard. In water that is
anoxic, iron and manganese concentrations in a few wells
exceed U.S. Environmental Protection Agency secondary
maximum contaminant levels. Radon activities also
exceed the U.S. Environmental Protection Agency pro-
posed maximum contaminant level of 300 picocuries per
liter. Nitrate concentrations of 2.0 milligrams per liter or
more in wells near the community of McCoy Lake indi-
cate that water in the unconsolidated deposits migh* be
susceptible to surface contamination. On the Kalispel
Indian Reservation, ground water is generally anoxic and
moderately hard to hard. Iron and manganese conc=ntra-
tions in water collected from 7 of 10 wells exceeded



U.S. Environmental Protection Agency secondary maxi-
mum contaminant levels. Nitrate, arsenic, and cadmium

concentrations in water were at analytical reporting limits.

INTRODUCTION

The Spokane and Kalispel Indian Reservations are in
the northeastern part of Washington State, about 30 miles
northwest and 45 miles north, respectively, of the city of
Spokane (fig. 1). The Spokane Indian Reservation covers
approximately 230 square miles and the Kalispel Indian
Reservation about 15 square miles.

Ground water is the main source of water for domes-
tic use on both reservations. Some of the water is distrib-
uted from small community systems that pump water from
two to five wells, but many households are supplied by a
single domestic well. On the Spokane Indian Reservation,
some wells go dry in summer and others tend to yield little
water. In the McCoy Lake area of the Spokane Indian
Reservation, the community system occasionally does not
meet the supply needs of residents. Small well yields are
also a water-supply problem on the Kalispel Indian
Reservation.

As of 1990, there was no indication of ground-water
contamination from surface sources. However, there was
some concern that livestock wastes or septic tanks effluent
could contaminate ground water in some areas. A descrip-
tion of background water-quality information was needed
for both reservations. On the Kalispel Indian Reservation,
previously reported elevated concentrations of dissolved
iron, cadmium, and arsenic warranted the collection of
additional data for these constituents.

In May 1990, the U.S. Geological Survey (USGS)
began a study with the U.S. Bureau of Indian Affairs
(BIA) to describe the extent and general water quality of
the principal aquifers underlying selected areas on the
Spokane and Kalispel Indian Reservations. The BIA iden-
tified (1) the east reservation area of the Spokane Indian
Reservation near the town of Wellpinit, (2) the McCoy
Lake area of the Spokane Indian Reservation, and (3) the
Kalispel Indian Reservation as areas of emphasis for
study. The Chamokane Creek area, along the eastern
boundary of the Spokane Indian Reservation, was studied
intensively by Woodward (1971), Woodward and Wood-
ward (1971), Woodward (1986), and Buchanan and others
(1988). Although some wells in the Chamokane Creek
area were included in this study to supplement the

well-inventory and water-quality data, the Chamokane
Creek area was not included in the east reservation study
area because of the previous work.

Purpose and Scope

The purpose of this report is to present results of a
study designed to:

1. Describe the areal extent of the principal atuifers in
the unconsolidated deposits and Columbiz River
Basalt Group of the east reservation and McCoy
Lake areas of the Spokane Indian Reservation and
the unconsolidated deposits of the Kalispel Indian
Reservation;

2. Describe the water-level surface of indivicual
aquifers in the three study areas and the magnitude
of seasonal water-level changes;

3. Estimate the hydraulic characteristics of th=
principal aquifers in the three study areas;

4. Estimate the average annual recharge to th= aquifers
of both reservations; and

5. Describe regional ground-water quality in the three
study areas.

Field work during the spring and summer of 1990
included the location and inventory of wells in the three
study areas and collection of water-level measurements
and water samples for chemical analyses.

Description of the Study Areas

The Spokane Indian Reservation includes parts of
three physiographic provinces (Fenneman, 1931) with the
Northern Rocky Mountains province to the nortt and east,
the Columbia Plateau province to the south, and the
Cascade Range province to the west. Its varied topo-
graphy, climate, vegetation, and geology reflect this geo-
graphic diversity. Topography varies from the broad
valley of Chamokane Creek to the steeply sloped bluffs
and terraces bordering the Spokane River and Franklin D.
Roosevelt Lake (an impoundment of the Columbia River)
and to the mountains in the central part of the re~ervation
(see fig. 1). Land-surface altitudes range from 1,310 feet
at the Spokane River along the southern border of the
study area to about 4,200 feet in the north-central
mountains.
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aquifer materials is more conducive to greater lateral
hydraulic conductivity than vertical hydraulic conductiv-
ity. In consolidated-rock aquifers, such as basalt, lateral
hydraulic conductivity can vary over six orders of magni-
tude at different depths depending on the weathering and
fracturing of the aquifer, but in a study of the Columbia
Plateau, median lateral hydraulic conductivity for Colum-
bia River Basalt Group is about one order of magnitude
greater than median vertical hydraulic conductivity (Brian
Drost, U.S. Geological Survey, written commun., Novem-
ber 1993).

A different equation was used to estimate hydraulic
conductivity for wells completed with only an open end,
and thus no vertical dimension to the opening. Bear
(1979) gives an equation for hemispherical flow to an
open-ended well just penetrating an aquifer. When
modified for spherical flow to an open-ended well within
an aquifer, the equation becomes

k= (o) (3 ®

where

K}, =lateral hydraulic conductivity of the aquifer,
in feet per day;
Q =discharge, or pumping rate of the well, in cubic
feet per day;
s =drawdown in the well, in feet; and
r =radius of the well, in feet.

Equation 3 is based on the assumption that flow can
occur in all directions, and that lateral and vertical hydrau-
lic conductivities are equal. As discussed above. this is
not likely to be true for glacial, basalt, or granite aquifers.
However, the error associated with violating this assump-
tion is probably less than the error that would occur in
trying to fit the Theis equation to the open-ended well
geometry. In fact, hydraulic conductivities for open-ended
wells were calculated with both equations and ewuation 3
gave values more closely resembling the hydraulic
conductivities of the screened wells in a given anuifer.

Average annual precipitation on the Spokane and
Kalispel Indian Reservations was estimated usirg
weather-station records kept at Wellpinit and Newport,
respectively, for the period 1951 to 1990 (National
Oceanic and Atmospheric Administration, 1982; and
1983-1990). The average annual precipitation then was
used in an equation developed for the Columbia Plateau
Regional Aquifer System Analysis to estimate ground-
water recharge (Bauer and Vaccaro, 1990).

Samples for water-quality analysis were collected
from 64 wells during July and August 1990 (table 1). At
all 64 wells, pH, specific conductance, temperatire, dis-
solved-oxygen concentration, and bacteria were measured
on site and water samples were analyzed in a latoratory
for concentrations of nitrogen species, chloride, total and
dissolved iron, and manganese. In addition, sele-ted wells
in the east reservation area were sampled for racnn
(because the rocks in this area are known to be a source of

Table 1.--Types of constituents and number of samples collected from wells on the Spokane and Kalispel Indian

Reservations, Washington

Number of samples

Spokane Kalispel

Indian Indian

Reservation Reservation
Sample analysis or measurement Area Area
Field pH, specific conductance, temperature,

dissolved oxygen 54 10

Nitrogen, chloride, bacteria, iron, manganese 54 10
Cadmium, arsenic 0 10
Dissolved organic carbon 25 6
Major anions and cations 10 2
Radon 9 0




radon), and all 10 wells in the Kalispel Indian Reservation
area were sampled for dissolved arsenic and cadmium.
Thirty-one of the 64 wells were sampled for dissolved
organic carbon and 12 were sampled for the major anions
and cations.

All the well data and water-quality data collected
during this study are stored in USGS computer data bases.
Selected physical and hydrologic data for the wells are
listed at the end of the report in Appendix A. In addition,
well locations are digitized into ARC/INFO coverage files
for use in a geographic information system (GIS).

The sampling and analytical methods used in this
study followed the guidelines presented in U.S. Geologi-
cal Survey Techniques of Water Resources Investigations
(Britton and Greeson, 1988; Fishman and Friedman, 1985;
Thatcher and others, 1977; and Wood, 1981). Wells were
selected for sampling to describe water-quality conditions
areally and to provide a representative sampling of the dif-
ferent aquifers present in each of the three study areas.
Most of the 64 wells sampled in the study are completed
either in the unconsolidated deposits of Quaternary age or
in the granite (table 2). Wells open to more than one
aquifer were not selected for sampling.

Water samples were collected from a faucet in the
well's distribution system as close to the wellhead as pos-
sible. If feasible, samples were collected from a faucet
ahead of any holding or pressure tank. All samples were
collected prior to any water treatment such as chlorination,

fluoridation, or softening. Sample water was fed from the
faucet through nylon tubing to a stainless-steel flow-
directing manifold mounted in the field vehicle and into a
flow chamber. At the flow chamber, pH, temperature, spe-
cific conductance, and dissolved-oxygen concentration
were monitored continuously. When readings for these
constituents were constant for 10 minutes, raw anc filtered
samples were collected from the appropriate manifold out-
let. This procedure generally resulted in the well being
pumped from 15 to 45 minutes, depending on the individ-
ual well yield. Samples for bacterial analysis were
collected directly from outdoor faucets that had been
heat-sterilized with flame. The radon samples we-e col-
lected from the raw water outlet of the manifold u<ing the
syringe method described by Cecil and Yang (1987).

After collection, samples were treated and preserved
according to standard U.S. Geological Survey prozedures
outlined by Pritt and Jones (1989) and by Sylvester and
others (U.S. Geological Survey, written commun., Sep-
tember 1990). All laboratory analyses were done at the
U.S. Geological Survey's National Water Quality Labora-
tory (NWQL) in Arvada, Colo. Analytical procedures
used by the laboratory are described by Fishman end
Friedman (1985) and Thatcher and others (1977).

Field values of pH, specific conductance, dissolved-
oxygen concentration, and temperature were measured on
site using procedures described by Wood (1981). Dis-
solved-oxygen concentrations were determined w'th a
Yellow Springs Instruments meter and probe;

Table 2.--Number of wells, completed in each of the principal aquifers, that were sampled for water quality

[--, no data]
Number of wells sampled for water quality
Spokane Indian Kalispel Indian

Aquifer Reservation Area Reservation Area Total
Unconsolidated deposits 18 2 20

Landslide deposits 4 -- 4

Columbia River Basalt Group 9 -~ 9

Sanpoil Volcanics 5 -- 5

Tiger Formation -- 8 8

Granite 18 -- 18




concentrations of 1.0 mg/L (milligrams per liter) or less
were verified in the field using the Winkler titration
method (Wood, 1981; American Public Health Associa-
tion and others, 1989). Bicarbonate and carbonate con-
centrations were determined on site using the incremental
titration method described by Wood (1981) and Sylvester
and others (U.S. Geological Survey, written commun.,
September 1990). Samples were analyzed in the field for
concentrations of fecal-coliform and fecal-streptococcal
bacteria using membrane filtration methods described in
Britton and Greeson (1988); and for concentrations of
Escherichia coli bacteria using the procedures of Dufour
and others (1981) and the U.S. Environmental Protection
Agency (1985).

GEOLOGIC FRAMEWORK

The oldest rocks in both study areas, commonly
referred to as basement rocks, are mostly metamorphic
and include argillite, dolomite, phyllite, and quartzite of
Precambrian to Cambrian age (Waggoner, 1990; Miller,
1974a-1974d; Cline, 1969; Becraft and Weis, 1963). The
basement rocks are overlain by sedimentary rocks or
intruded by igneous rocks. Granite, which formed during
the Cretaceous and early Tertiary periods, intruded the
basement rocks of the study areas (Griggs, 1973; Becraft
and Weis, 1963). Subsequent weathering, erosion, and
tectonic movement have exposed both of the rock types in
many places. The mountains of the Spokane and Kalispel
Indian Reservations consist of varying amounts of granite
and basement rocks.

During the Tertiary period, regional volcanic activity
resulted in lava rocks of varying age, composition, thick-
ness, and extent. Rocks of Tertiary age in the Kalispel
Indian Reservation study area include the Tiger Formation
and the Sanpoil Volcanics (Pearson and Obradovich,
1977) of Eocene age (see fig. 9; Waggoner, 1990). The
sedimentary Tiger Formation includes conglomerate,
sandstone, siltstone, and shale that were deposited in an
alluvial fan and in a braided-fluvial environment during
the Eocene Epoch (Waggoner, 1990). The formation,
which generally is confined to the Pend Oreille River
valley, dips to the west and overlies the basement rocks at
depths from about 330 feet to about 3,900 feet (Waggoner,
1990). The Sanpoil Volcanics are massive porphyritic
dacite flows with discontinuous interlayers of sedimentary
rock. Locally, the Sanpoil Volcanics are in contact with
the Tiger Formation.
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Rocks of Tertiary age on the Spokane Indian Reser-
vation include the Sanpoil Volcanics of Eocene age in the
McCoy Lake area and the Columbia River Basalt Group
of Miocene age in the east reservation area (plate 1A).
The Sanpoil Volcanics in the McCoy Lake area cnnsist of
flows, breccia, tuff, and interlayered sandstones and car-
bonaceous beds that unconformably overlie the granite
and older rocks (Becraft and Weis, 1963; Pearsor and
Obradovich, 1977). Individual flows of the Sanpoil Volca-
nics are from 75 to 100 feet thick, and the total combined
thickness of flows and sedimentary layers ranges from 700
to more than 1,500 feet (Becraft and Weis, 1963). During
the Miocene Epoch, the Columbia River Basalt Group
flows that flooded much of southeastern Washington
extended into the present day Spokane Indian Reservation
near the town of Wellpinit and northward along the
Chamokane Creek valley (Drost and Whiteman, 1986).
The flows of dense, dark Columbia River Basalt range in
thickness from 50 to 150 feet, becoming thinner at their
marginal extent.

Sedimentary beds both interlayer and underlie these
basalt flows. In this report, the layers of basalt ard inter-
layered sediment make up the geologic unit refer-ed to as
the Columbia River Basalt Group. In the northern and
eastern peripheries of the basalt flows, the sedimentary
layers are the Latah Formation, composed of semiconsoli-
dated siltstone, claystone, and sandstone of Mioc=ne age
(Griggs, 1973). The Latah Formation formed when lava
flows blocked stream drainage, including that of the ances-
tral Spokane River, creating lakes into which sed*ments
from higher altitudes were deposited (Cline, 1969).

During the Pleistocene Epoch, glacial lobes originat-
ing from the Cordilleran Ice Sheet in Canada advanced
southward into Washington and then retreated on at least
four occasions (Buchanan and others, 1988), leaving
behind ice-dammed lake deposits, outwash, and till. Ero-
sion by the ice, alternating with periods of flooding and
torrential releases of water, resulted in the formation of
basalt-capped bluffs and plateaus on the Spokane Indian
Reservation and in isolated places above the Spotane
River valley (Griggs, 1973; Cline, 1969). Landslide
deposits, consisting of broken Columbia River Basalt and
Latah Formation, are in slump areas along valley walls
and at the bases of major bluffs. The landslide deposits
are covered and stabilized in part by glacial depor<its and
by valley fill (Griggs, 1973).



The unconsolidated Quaternary deposits of glacial
and non-glacial materials laid down during the Pleistocene
and Holocene Epochs overlie the granite, Sanpoil Volca-
nics, Tiger Formation, and Columbia River Basalt Group
(where the formations occur) on the Spokane and Kalispel
Indian Reservations. On the Spokane Indian Reservation,
these deposits of Pleistocene and Holocene age are consid-
ered together as one lithologic unit and are referred to as
the unconsolidated deposits in this report. On the Kalispel
Indian Reservation, deposits of Pleistocene age (composed
of till, outwash, or glaciolacustrine/outburst-flood depo-
sits) are distinguished lithologically from lacustrine
deposits of Holocene age. The glaciolacustrine/outburst-
flood deposits are referred to as the unconsolidated glacial
deposits and the lacustrine deposits of Holocene age are
referred to as the unconsolidated non-glacial deposits.

The unconsolidated Quaternary deposits vary in
composition and thickness throughout the study areas.
The glacial and fluvial processes resulted in stratified and
unstratified deposits composed of varying proportions of
clay, silt, sand, and gravel. On the Spokane Indian Reser-
vation, the thickness of these deposits can range from less
than 30 feet to as much as 600 feet, as in the central part of
the Chamokane Creek valley (Buchanan and others,
1988). When the glaciations ended about 12,000 years
ago, the complex depositional processes related to glacial
advance and retreat also ended. The retreat of the glaciers
marked the beginning of the Holocene, or Recent, Epoch
of the Quaternary Period. During the Holocene, fluvial
processes deposited alluvium composed of silt, sand, and
gravel along the floodplains of stream channels. Alluvium
composed of silt and peat filled lakes, ponds, and the
depressions of closed basins or ephemeral streams
(Waggoner, 1990; Griggs, 1973). In the Kalispel Indian
Reservation area, clay, silt, sand, and pebbly sand also
filled a lake that formerly occupied the Pend Oreille River
valley and the Calispell Lake Basin (Waggoner, 1990).

PRINCIPAL AQUIFERS

Eight aquifers, corresponding largely to the geologic
units discussed in the previous section, are considered in
this study (table 3) and are described below. The eight
aquifers were selected on the basis of lithologic and
hydrologic characteristics of the geologic units. No con-
fining beds were defined because the available geohydro-
logic information did not allow accurate definition of
lithologic characteristics or the location of boundaries.
However, there are probably some areas, especially in the
unconsolidated deposits and the Columbia River Basalt
Group, where layers of less-permeable rocks or deposits
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act as confining beds in the local ground-water flow sys-
tem. The Cambrian-Precambrian basement rocks (€ pe)
in the Pend Oreille River valley are not included tecause
their hydrologic characteristics are not known.

The consolidated rocks of the Spokane and Falispel
Indian Reservations--granite (TMzg), Sanpoil Vol-anics
(Ts), Columbia River Basalt Group (Tcr), and Tiger For-
mation (Tt)--have from low to moderately high pe~meabil-
ities. Water in these rocks is contained in fractures. joints,
and zones of decomposed rock. Well yields from the gran-
ite, Sanpoil Volcanics, and Tiger Formation are generally
unreliable and are less than 10 gal/min. Specific capacities
for wells completed in these aquifers are less than
1 (gal/min)/ft. Water from these aquifers generally is used
for domestic supply.

Under favorable conditions, the Columbia River
Basalt Group is capable of yielding large quantities of
water to wells (Tanaka and others, 1974). The uprer parts
of the lava flows are somewhat permeable because of their
jointed nature, the presence of cinders and rubble, and the
presence of vesicular cavities connected by joints and
cracks. The connected openings and incomplete closure
of the irregular surfaces between lava flows create addi-
tional permeable zones that permit the lateral movement
of water (Tanaka and others, 1974). Well yields from the
Columbia River Basalt Group vary with the thickress and
extent of the lava flows and with the density and degree of
fracturing. Smaller yields can be expected from tl2
thicker, denser, less-fractured basalt.

The landslide deposits of broken basalt and cther
unconsolidated materials (Qls) locally have proviced
enough water for domestic or stock needs. The landslide
movement disrupted the hydraulic continuity, both inter-
nally and with respect to the parent rocks, thus the perme-
ability and water-yielding properties of the landslide
deposits are variable and unpredictable (Cline, 1969).

The unconsolidated deposits (Qu on the Spokane
Indian Reservation, and Qgl and Qla on the Kalispel
Indian Reservation) laid down during Pleistocene and
Holocene times are composed of varying proportions of
clay, silt, sand, gravel, and, in places, partially consoli-
dated till. The manner in which the unconsolidate
materials were deposited affects the composition ¢f the
deposits and their hydraulic characteristics. The glaciola-
custrine deposits consisting mostly of clay, silt, sand, and
some interbeds of fluvial gravel are generally stratified and
well sorted and can be as much as 300 feet thick (Cline,
1969). In places the lenses of sand and of gravel between
the finer grained material yield sufficient water for
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irrigation and municipal use. The yields can be variable,
however, ranging from 5 gal/min to 600 gal/min such as in
an area northeast of the city of Spokane; specific capaci-
ties are typically less than 50 (gal/min)/ft (Cline, 1969).
Glacial outwash deposits consist mainly of bedded sand
and gravel, with minor amounts of silt and clay and, in
places, boulders. Most of the beds are poorly or moder-
ately sorted, and crossbedding is common in many places
(Cline, 1969). These deposits tend to be highly permeable
with large yields where saturated, but the deposits are thin
over buried rock ridges, at edges of valleys, and near the
contacts with other geologic units. Alluvial deposits of
Holocene age along stream valleys consist of silt, sand,
gravel, and some clay; well yields can range from S to
100 gal/min.

GROUND-WATER RESOURCES

This section discusses the water resources of the
principal aquifers in the east reservation and McCoy Lake
areas of the Spokane Indian Reservation and in the
Kalispel Indian Reservation area, based on information
from drillers’ reports and other information collected dur-
ing the study. Approximately 180 wells were inven-
toried--150 on the Spokane Indian Reservation and 30 on
the Kalispel Indian Reservation. The hydraulic character-
istics, including well yield, specific capacity, and hydrau-
lic conductivity, of the principal aquifers used for water

supplies are described. In addition, direction of ground-
water flow and the thickness and geographic extent of
selected aquifers are estimated. The location of study
wells on the Spokane Indian Reservation is shown on plate
1B and the location of study wells on the Kalispel Incian
Reservation is shown in figure 10.

Spokane Indian Reservation:
East Reservation Area

The principal aquifers in the east reservation area are
granite, the Columbia River Basalt Group, landslide
deposits, and unconsolidated deposits, all of which are
used for water supplies to some degree. Geologic section
A-A' (plate 1C) from Griggs (1973) and drillers' repo-ts
shows the likely relations among the aquifer units near
Wellpinit. Granite, present throughout the reservation,
underlies the town of Wellpinit and surrounding areas and
is the main source of water for privately owned dome-tic
wells near the town. Wells completed in granite gene-ally
yield less than 10 gal/min, though some yield more. Well
28/38-25Q1 yields 30 gal/min, well 28/38-26F1,

40 gal/min, and well 28/38-26M2, 100 gal/min, but th=se
yields are exceptional. Specific capacities (normalized for
the length the well is open to the aquifer) for wells com-
pleted in the granite are as little as 8x10° or as much as
0.06 (gal/min)/ft per foot of open interval. The median is
1x10* (gal/min)/ft per foot of open interval (table 4).

Table 4.--Summary of specific capacities, adjusted for the length of well opening, for wells completed in the
principal aquifers on the Spokane Indian Reservation, Washington

[Specific capacity is in gallons per minute per foot of drawdown; --, no data]

Number Specific capacity per foot of open interval
Aquifer of
unit observations Median Minimum Maximum
Granite 15 1x104 8x10° 0.06
Sanpoil Volcanics 0 -- -- --
Columbia River Basalt Group 3 0.02 4x1073 0.05
Landslide deposits 2 -- 3x1073 18
Unconsolidated deposits 24 0.4 0.02 6
near Wellpinit 4 0.3 0.2 1
Chamokane Creek 9 1 0.02 5
McCoy Lake 11 0.2 0.02 6
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Several wells in the east reservation area obtain
water from the Columbia River Basalt Group, or more
simply, the basalt. The total areal extent of the basalt is
unknown because much of the basalt is covered by uncon-
solidated deposits. South of Wellpinit, the basalt occurs as
“island” outcrops surrounded mostly by granite. Much of
a large region that extends northeastward from.near Well-
pinit to beyond the reservation boundary, and referred to in
this report as the Highlands, is probably covered by basalt,
based on the surficial exposures of basalt shown in plate
1A and on driller logs for wells located along the east res-
ervation study area boundary that are completed in basalt
overlain by unconsolidated deposits. Wells completed in
basalt in the east reservation area yield from 2 to
100 gal/min, with normalized specific capacities from
4x10 10 0.05 (gal/min)/ft per foot of open interval and a
median of 0.02 (gal/min)/ft per foot of open interval. The
largest yields are from wells 27/38-11E1, 27/38-11M1,
27/38-11M2, and 27/38-11M3, in a location about 2 miles
south of Wellpinit; the smallest yield is from well
28/39-2Q1. In the Highlands, information from the few
wells indicates that the basalt unit is about 160 feet thick
and has a median saturated thickness of about 60 feet near
the northern boundary of the east reservation study area.
The median well yield from Highlands basalt is about
12 gal/min with a median normalized specific capacity of
about 0.01 (gal/min)/ft per foot of open interval. North of
the study area boundary, additional data are needed to
describe the saturated thickness of the unit and to
characterize the water-resource potential.

Eight inventoried wells are completed in the land-
slide deposits composed of broken Columbia River Basalt
flows, Latah Formation, and other sediments. The land-
slide deposits border the basalt in a region between the
Highlands and Chamokane Creek valley (see plate 1A).
The landslide deposits are 145 feet thick at well
28/39-23E1. Because of the hydraulic discontinuity of the
aquifer, well yields range from less than 1 to 100 gal/min
and average about 30 gal/min. Normalized specific
capacities, available for two wells, are 3x10™ and
18 (gal/min)/ft per foot of open interval.

Unconsolidated deposits of varying thickness, com-
position, and hydrologic properties are found in several
places in the east reservation area. In the Highlands, they
are areally extensive, but thin, fine-grained, and only
locally saturated. South of the Highlands the unconsoli-
dated deposits are discontinuous and fill natural depres-
sions and surface drainages. The unconsolidated deposits
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near Wellpinit, at Benjamin Lake, and in the Litt's Chamo-
kane Creek valley generally are from about 20 to 100 feet
thick. Some wells in these deposits yield 100 ge'/min or
more.

Unconsolidated deposits at Wellpinit, Benj>min
Lake, and Little Chamokane Creek valley are used for
domestic or public water supplies. Normalized specific
capacity for wells completed in the unconsolidated depo-
sits ranges from 0.02 to 6 (gal/min)/ft per foot of open
interval with a median of 0.4 (gal/min)/ft per foot of open
interval. At Wellpinit, the unconsolidated deposits are
85 feet thick and consist of well-sorted clay, san, and
gravel layers. Well 28/38-25M1 penetrated a sand layer
overlying granite that yields 75 gal/min with a normalized
specific capacity of 1 (gal/min)/ft per foot of oper interval.
At Benjamin Lake, well 27/38-10A1, completed in a
pocket of coarse sand and gravel from 23 to 32 feet thick,
yields 100 gal/min with a normalized specific canacity of
about 0.2 (gal/min)/ft per foot of open interval. In Little
Chamokane Creek valley northeast of Wellpinit, unconsol-
idated deposits from 145 to more than 216 feet thick fill a
small depression. The deposits are well sorted, mostly
clay with thin (5 feet or less) sand layers. Well
28/39-19R1 is completed in a zone of sand layers mixed
with some clay and gravel and yields 300 gal/min (the
specific capacity is unknown).

Chamokane Creek valley contains unconsolidated
deposits that are areally extensive and relatively thick.
Detailed information about the highly transmissive depos-
its was reported by Buchanan and others (1988). The
Chamokane Creek valley is oriented generally ncrth-south
along the eastern boundary of the Spokane Indian
Reservation and covers about 180 square miles. Uncon-
solidated deposits in the central part of the valley are as
much as 600 feet thick. An upper layer of sand and gravel,
from 20 to 100 feet thick, overlies S0 to 150 feet of
well-sorted, medium- to fine-grained sand. A urit of clay
and silt, locally more than 200 feet thick, contairs discon-
tinuous sand and silt interbeds and extends to bedrock
(basement or granite; Buchanan and others, 198¢). This
laterally extensive clay-and-silt unit serves as a confining
bed below the coarser-grained upper layer. Mos* of the
domestic and irrigation wells are completed in th= upper
layer and have yields ranging from 8 to 90 gal/min
(Buchanan and others, 1988) and normalized specific
capacities as large as 5 (gal/min)/ft per foot of open
interval.























































































bacteria were not detected in any of the wells; all cadmium
concentrations were less than the reporting limit of

10 pg/L; and the median arsenic concentration was less
than the reporting limit of 1 ug/L. In 4 of the 10 wells
sampled, arsenic concentrations were from 1 to 3 pg/L,
which are substantially less than the USEPA primary MCL
of 50 ng/L. Ammonia was detected in all 10 samples in
concentrations ranging from less than 0.01 to 0.34 mg/L.
The presence of ammonia and the absence of nitrate is due
most likely to a reducing environment. Because chloride,
dissolved organic carbon, organic nitrogen, and nitrate
were absent or present only in small concentrations,
water-quality problems related to human domestic and
agricultural activities were not evident in the data
collected during the study.

SUMMARY

The primary objectives of this study were to (1)
describe the areal extent and hydraulic characteristics of
the principal aquifers in the east reservation and McCoy
Lake areas of the Spokane Indian Reservation and on the
Kalispel Indian Reservation to the degree possible using
existing data; and (2) describe regional water-quality
conditions in the three study areas.

The geologic units in the east reservation study area
from oldest to youngest include the basement rocks, gran-
ite, the Columbia River Basalt Group (including the clay-
stone and siltstone of the Latah Formation), landslide
deposits (consisting of mostly Columbia River Basalt
mantled with material from Pleistocene and Holocene
times), and unconsolidated deposits of Quaternary age
deposited during the Pleistocene and Holocene Epochs. In
the McCoy Lake study area, the units, in addition to base-
ment rocks, are granite, Sanpoil Volcanics, and unconsoli-
dated Quaternary deposits. The geologic units of primary
interest in the Kalispel Indian Reservation study area are
the Tiger Formation (conglomerate, sandstone, and
siltstone), unconsolidated glaciolacustrine/outburst-flood
deposits, and unconsolidated non-glacial lacustrine
deposits. Wells in the three study areas are completed in
any or all of the above listed units for water supplies.

The aquifers of major importance on the Spokane
Indian Reservation are granite and the Columbia River
Basalt Group in the east reservation study area, the
Sanpoil Volcanics in the McCoy Lake study area, and the
unconsolidated deposits in both areas. Granite is used
mostly for domestic supply, with well yields generally less
than 10 gallons per minute and a median normalized
specific capacity of 1x1074 (gal/min)/ft per foot of open
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interval. The Columbia River Basalt aquifer is present in
much of the east reservation area. Wells completed in
basalt yield from 2 to 100 gal/min with a median normal-
ized specific capacity of 0.02 gal/min/ft per foot of open
interval. In the Highlands, northeast of the town of
Wellpinit, the basalt is estimated to have a median satu-
rated thickness of about 60 feet, a median well yield of
12 gal/min, and a median normalized specific capacity of
about 0.01 (gal/min)/ft per foot of open interval. Land-
slide deposits, which border the basalt between the
Highlands and the Chamokane Creek valley, yield from

0 to 100 gal/min with normalized specific capaci‘ies from
3x103 t0 18 (gal/min)/ft per foot of open interval. In the
unconsolidated deposits, large well yields are local in
nature and mostly restricted to three small deposits; one is
at Wellpinit and the other two are south and east of
Wellpinit. The yields in these deposits are as larg= as 75 to
300 gal/min with a median normalized specific cepacity of
0.3 (gal/min)/ft per foot of open interval in these deposits.
The unconsolidated deposits, which are unsaturated and
fine grained, in the northeast Highlands are thin and yield
little or no water.

In Enterprise Valley, between the northern reserva-
tion boundary and McCoy Lake area, unconsolid~ted
deposits range from 20 to 40 feet thick. The mat=rial is
mostly clay and the only known coarse materials that can
serve as aquifers are above the water table. West of
McCoy Lake, the deposits are about 190 feet thick with
well yields from 10 to 95 gal/min and normalized specific
capacities from 0.1 to 2 (gal/min)/ft per foot of o»en inter-
val. Well fields exist in the residential community and in a
tributary valley extending northward from the community,
but some wells have been abandoned. A coarse-grained
layer about 20 feet thick is present at the base of the
unconsolidated deposits in the residential area an< the
tributary valley, but the hydraulic characteristics and
potential of the layer as a water source are unknown.

Estimated lateral hydraulic conductivity of the
aquifers on the Spokane Indian Reservation ranges from
0.00T7 to 3,800 ft/day. The smallest median hydraulic con-
ductivity, 0.07 ft/day, was calculated for wells conpleted
in granite. The median hydraulic conductivity was calcu-
lated to be 1.3 ft/day for wells in the basalt and 71 ft/day
for wells in the unconsolidated deposits.

Intermittent measurements since 1987 of water levels
in four wells completed in the unconsolidated deposits
showed declining water levels of as much as 11 feet in
wells in the Chamokane Creek valley of the east reserva-
tion study area, and as much as 14 feet in wells n=ar the
residential community west of McCoy Lake. The



declining water levels could be due in part to below-
normal recharge and to ground-water (or, in the Chamo-
kane Creek area, surface-water) withdrawals. Elsewhere,
measurements of water levels in wells completed in the
unconsolidated deposits did not indicate overall changes.

In the Kalispel Indian Reservation study area, the
principal aquifers are the Tiger Formation, unconsolidated
glacial deposits, and unconsolidated non-glacial deposits.
Wells open to the Tiger Formation generally yield less
than 10 gal/min with a few exceptions. The median nor-
malized specific capacity is 1x10™ (gal/min)/ft per foot of
open interval. The unconsolidated deposits consist mostly
of fine-grained material with an occasional coarse-grained,
well-sorted layer that can serve as an aquifer. The
coarse-grained layer is about 55 feet thick in the north and
about 23 feet thick in the central part of the reservation.

Supplemental data from an area south of the reserva-
tion were used to infer information about the unconsoli-
dated glacial and non-glacial deposits on the reservation.
The average total thickness of the unconsolidated deposits
combined is about 75 feet, and the average thickness of the
coarse-grained layer within the deposits is about 10 feet.
Wells completed in the unconsolidated glacial deposits
yield an average of about 80 gal/min with an average nor-
malized specific capacity of 1 (gal/min)/ft per foot of open
interval. Wells completed in the unconsolidated non-
glacial deposits yield about 30 gal/min with an average
normalized specific capacity of 1.3 (gal/min)/ft per foot of
open interval.

Estimated lateral hydraulic conductivity for the prin-
cipal aquifers in the Kalispel Indian Reservation study
area range from 0.01 to 455 ft/day. The smallest median
hydraulic conductivity, 0.1 ft/day, was observed for wells
completed in the Tiger Formation, followed by medians of
52 ft/day for wells in the unconsolidated glacial deposits
and 200 ft/day for wells in the unconsolidated non-glacial
deposits.

Variations in ground-water quality on the Spokane
and Kalispel Indian Reservations are due mostly to natural
geochemical processes. In the east reservation area of the
Spokane Indian Reservation, ground water is a calcium-
bicarbonate type, mostly oxygenated, and moderately
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hard. Iron and manganese concentrations are small (about
10 pg/L), but occasionally exceed USEPA secondary max-
imum contaminant levels where ground water is anoxic.
Radon activities can be greater than the USEPA proposed
MCL of 300 pCi/L in any of the four aquifers; in water
from granite, radon exceeds 1,000 pCi/L. Concentrations
of constituents commonly associated with septic tanks,
livestock wastes, and fertilizers, such as nitrate, ammonia,
organic nitrogen, chloride, and dissolved organic carbon,
were small. Large concentrations (relative to the medians
for the study areas) observed in a few wells appear to be
localized and are substantially less than USEPA standards.

In the McCoy Lake area of the Spokane Ind*an
Reservation, water from the unconsolidated deposits is a
calcium-bicarbonate type; water from the Sanpoil
Volcanics is a calcium-sodium-bicarbonate type. The
water is mostly oxygenated and moderately hard. Most
iron and manganese concentrations are about 10 jtg/L;
occasionally they exceed USEPA secondary maximum
contaminant levels where the water is anoxic. Ccncentra-
tions of nitrate of 2.0 mg/L or more were reportec' in sam-
ples from wells completed in the unconsolidated deposits
in the McCoy Lake community. The concentrations could
indicate that ground water in the deposits in this closed
basin is susceptible to surface contamination from human
sources.

Ground-water quality on the Kalispel Indian Reser-
vation is largely due to natural geochemical processes, in
particular water-quality problems related to small dis-
solved-oxygen concentrations. The water is gene-ally
anoxic with large concentrations of iron and manganese
and is from moderately hard to hard. Water from 7 of the
10 wells sampled had iron and manganese concertrations
that exceeded USEPA secondary maximum contaminant
levels. Concentrations of nitrate, arsenic, and cadmium
were mostly at the analytical reporting limits and substan-
tially below the USEPA primary maximum contaminant
levels. Water from the Tiger Formation is a calcium-
magnesijum-bicarbonate type; however, iron concentration
in water from one well was large enough to be a rajor
contributor to the water type. Water-quality probl=ms that
might be related to human activities were not apparent in
water from the Kalispel Indian Reservation.
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Appendix A.--Selected physical and hydrologic data for the study wells

[Type of finish: X, open hole; O, open end; G, gravel and screen; S, screen; P, perforated; aquifer unit code: 1, unconsolidated
deposits; 2, Columbia River Basalt Group; 3, landslide deposits; 4, Sanpoil Volcanics; 5, granite rocks; 6, Tiger Formation
rocks; 7, unconsolidated glacial deposits; 8, unconsolidated non-glacial lacustrine deposits; --, no data]

Altitude Top of Bottom of
of land Depth Type open open Aquifer
Site surface of well of interval interval unit
Local well number identification (feet) (feet) finish (feet) (feet) code
27N/38E-02E02 475213117592301 2,300 105 X 20 105 5
27N/38E-02E02D1 475213117592302 2,300 302 X 20 302 5
27N/38E-02J01 475200117583401 2,360 265 (0] -- -- 5
27N/38E-03J01 475153117594601 2,265 19 X - - 1
27N/38E-03K01 475157118000601 2,400 324 X 26.5 324 5
27N/38E-03L01 475158118002801 2,440 285 X 42 285 5
27N/38E-03R01 475140117594801 2,250 142 S 129 139 5
27N/38E-04R01 475142118005901 2,400 303 X 17 303 5
27N/38E-05K01 475155118024101 2,500 520 X 44.5 520 5
27N/38E-06B01 475228118040401 2,290 87 X 79 87 5
27N/38E-07F01 475122118041901 2,010 303 X 179.7 303 5
27N/38E-08D01 475137118031901 2,260 103 X 42 103 5
27N/38E-08D01D1 475137118031902 2,260 302 X 42 302 5
27N/38E-08D02 475136118031201 2,200 160 (0] -- -- 5
27N/38E-08G01 475121118023401 2,280 350 X 59 350 5
27N/38E-08H01 475123118021901 2,320 196 - - -- 5
27N/38E-08H01D1 475123118021902 2,320 400 X - - 5
27N/38E-09C01 475132118014401 2,420 303 X 41.25 303 5
27N/38E-09E01 475119118020701 2,360 403 X 25 403 5
27N/38E-10A01 475129117593801 2,258 32 S 22 32 1
27N/38E-10H01 475124117594201 2,270 128 X 70 128 2
27N/38E-10J01 475102117595201 2,300 220 X 205 220 5
27N/38E-10R01 475054117593901 2,280 250 X 72.5 250 5
27N/38E-11E01 475118117593001 2,260 145 X 96 145 2
27N/38E-11E02D1 475117117593102 2,260 193 X 122 193 2
27N/38E-11M01 475109117592601 2,220 300 X 100 135 2
- -- X 250 300 2
27N/38E-11M02 475112117592101 2,280 165 X 76 165 2
27N/38E-11M03 475111117592901 2,240 102 P 85 102 2
27N/38E-12G01 475114117573901 2,200 288 X 37 288 5
27N/38E-14]J01 475014117583201 1,420 175 S 170 175 1
27N/38E-14K01 474841118020501 1,400 177 S 170 175 1
27N/38E-28H01 474845118010901 1,400 174 X 170 174 2
27N/39E-04P01 475142117535601 2,240 80 X 38.5 80 5
27N/39E-05D01 475230117553201 2,440 -- X -- -- 5
27N/39E-05F01 475202117550101 2,350 163 X 50.17 163 5
27N/39E-05J01 475153117543901 2,330 200 X 39 200 5
27N/39E-06A01 475225117554901 2,430 325 X 16 325 5
27N/39E-06R01 475143117555401 2,420 300 X 84 300 5
27N/39E-10F01 475124117524001 1,400 39 S 34 39 1
27N/39E-10L01 475106117524101 1,440 143 S 138 143 1
27N/39E-11L01 475115117512101 1,565 361 S 341 346 1
27N/39E-13F01 475029117500001 1,710 282 S 272 282 1
27N/39E-15A01 475045117515201 1,410 157 S }g; 122 i
- - - 157
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Normalized

specific

capacity

(gallons

Specific per minute
Water- Discharge capacity per feet
Water surface Date (gallons (gallons per foot Date

level altitude water level per per minute of open discharge
Local well number (feet) (feet) measured minute) per feet) interval) measured
27N/38E-02E02 - -- - 1 - -- 03-12-74
27N/38E-02E02D1 -- -- -- 2 -- -- 11-15-74
27N/38E-02J01 64.42 2,300 05-25-90 10 0.053 0.00035 04-09-85
27N/38E-03]J01 -- -- -- 0 - -- 03-20-86
27N/38E-03K01 7.26 2,390 05-24-90 6 0.024 0.00008 08-30-74
27N/38E-03L01 21.89 2,420 05-23-90 15 0.244 0.001 11-02-73
27N/38E-03R01 3.86 2,250 05-29-90 4.7 0.041 0.003 10-05-77
27N/38E-04R01 11.78 2,390 05-24-90 2.0 0.01 0.00002 09-04-74
27N/38E-05K01 7.05 2,490 05-25-90 35 0.02 0.00003 09-_-75
27N/38E-06B01 34.87 2,260 05-25-90 7.5 -- -- 02-28-90
27N/38E-07F01 -- - 06-04-90 1 - -- 06-04-80
27N/38E-08D01 -- - -- 3 - -- 07-30-76
27N/38E-08D01D1 23.25 2,240 05-24-90 -- -- - --
27N/38E-08D02 14.39 2,190 05-24-90 5 - -- 05-21-79
27N/38E-08GO01 - -- 06-08-90 4 -- - 10-16-80
27N/38E-08HO1 -- -- - -- - -- --
27N/38E-08HO01D1 - -- -- 0.33 -- - 11-05-80
27N/38E-09C01 7.45 2,410 05-24-90 1.5 0.01 0.00003 11-28-74
27N/38E-09E01 203.9 2,160 06-08-90 7 0.05 0.00014 08-__-75
27N/38E-10A01 8.42 2,250 06-13-90 100 20.00 0.17 02-__-72
27N/38E-10HO1 47.48 2,220 06-13-90 50 -- -- _-__-69
27N/38E-10J01 72.23 2,230 05-23-90 15 -- -- 07-01-87
27N/38E-10R01 74.45 2,210 05-23-90 4 -- - 03-04-82
27N/38E-11E01 68.69 2,190 05-28-90 60 - - 03-20-86
27N/38E-11E02D1 120 2,140 10-20-88 4 - - 10-20-88
27N/38E-11M01 26.86 2,190 05-22-90 65 -- -- 01-20.-87
27N/38E-11M02 83.86 2,200 05-28-90 8 -- -- 03-19-86
27N/38E-11M03 - -- -- 100 -- - 02-03-90
27N/38E-12G01 3.51 2,200 06-05-90 4.5 - - 11-_-69
27N/38E-14J01 131.76 1,290 05-30-90 10 -- -- 02-21-78
27N/38E-14K01 - -- -- 50 - -- 10-31-74
27N/38E-28H01 -- -- - 60 -- - 02-17-78
27N/39E-04P01 6.00 2,230 05-30-90 15 -- - 06-22-87
27N/39E-05D01 -- -- -- - - - --
27N/39E-05F01 15.38 2,340 05-28-90 9 -- -- 03-03-82
27N/39E-05J01 21.62 2,310 05-28-90 7 - - 06-18-87
27N/39E-06A01 9.68 2,420 05-30-90 2 - - 09-12-69
27N/39E-06R01 -- -- -- 6 -- -- 12-31-87
27N/39E-10F01 12.86 1,390 06-01-90 35 - -- 12-04-74
27N/39E-10L01 48.49 1,390 05-30-90 8 1.78 0.36 01-20.77
27N/39E-11L01 240 1,320 11-03-86 -- -- -- --
27N/39E-13F01 227 1,480 03-20-66 15 1.88 0.19 03-22-66
27N/39E-15A01 -- - -- 100 -- -- 09-02-82
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Altitude Top of Bottom of
of land Depth Type open open Aquifer
Site surface of well of interval interval unit
Local well number identification (feet) (feet) finish (feet) (feet) code
27N/39E-17F01 475025117550901 1,720 300 (0] -- - S
27N/39E-18J01 475019117560201 1,720 343 X 140 343 5
27N/39E-19D01 474944117570001 1,410 275 S 270 275 1
28N/36E-02A01 475741118135601 1,769.94 186 P 120 135 1
28N/36E-02A02 475744118140001 1,760 88 S 73 78 1
-- -- -- 78 83 1
-- - - 83 88 1
28N/36E-02A03 475743118140001 1,760 69 S 64 69 1
28N/36E-02A04 475744118135901 1,760 195 P 105 120 1
-- -- -- 100 140 1
-- -- -- 140 195 1
28N/36E-02H01 475730118140501 1,720 260 P 181 260 1
28N/36E-02H02 475730118140401 1,715 53 S 42 48 1
-- -- -- 48 53 1
28N/36E-02H03 475732118140401 1,720 55 45 50 1
-- -- -- 50 55 1
28N/36E-02H04 475730118140301 1,700 -- X - -- 1
28N/37E-06C01 475743118120901 1,860 200 P 143 200 S
28N/38E-01R01 475655117571801 2,455 120 X 33 120 2
28N/38E-08L01 475619118025701 2,470 353 X 25 353 S
28N/38E-10K01 475620118000501 2,490 218 X 41 218 2
28N/38E-12D01 475651117580801 2,480 176 X 27 176 2
28N/38E-15K01 475523118000301 2,350 153 S 140 145 2
28N/38E-15Q01 475520118000401 2,350 130 S 41 45 2
-- -- -- 125 130 2
28N/38E-23E01 475443117593601 2,420 505 X 21.83 505 5
28N/38E-25M01 475344117573501 2,300 86 S 78 84 1
28N/38E-25P01 475336117580101 2,250 86.5 S 81.5 86.5 2
-- -- -- 86.5 90 2
28N/38E-25Q01 475329117573001 2,340 132 S 125 130 S
28N/38E-25R01 475324117571501 2,340 100 O -- -- 1
28N/38E-25R02 475328117574001 2,340 109 X 49 109 2
28N/38E-26C01 475345117590801 2,440 104 X 30 104 5
28N/38E-26C01D1 475345117590802 2,440 204 X 30 204 5
28N/38E-26C02 475407117591801 2,440 440 X 83 440 S
28N/38E-26F01 475351117591701 2,420 680 P 580 620 S
-- -- -- 640 680 S
28N/38E-26M01 475340117592301 2,440 165 X 32 165 S
28N/38E-26M02 475340117593201 2,420 170 X 25 170 S
28N/38E-26M03 475329117592501 2,460 210 X 37 210 5
28N/38E-27H01 475355117594601 2,580 200 X 43 200 S
28N/38E-27H02 475352117594901 2,520 160 X 19 160 5
28N/38E-35F02 475302117590801 2,360 196 X 35 196 5
28N/38E-36A01 475320117570701 2,350 220 X 34 220 5
28N/39E-02Q01 475703117511001 2,420 270 (6] -- - 2

49



Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Normalized

specific

capacity

(gallons

Specific per minute
Water- Discharge capacity per feet
Water surface Date (gallons (gallons per foot Date

level altitude water level per per minute of open discharge
Local well number (feet) (feet) measured minute) per feet) interval) measured
27N/39E-17F0! 40.19 1,680 05-30-90 5 0.03 0.00014 01-11-84
27N/39E-18J01 - - -- 1.8 - -- 12-19-88
27N/39E-19D01 91.23 1,320 05-30-90 100 - -- 04-10-78
28N/36E-02A01 -- -- -- 10 - -- 07-21-69
28N/36E-02A02 31.76 1,730 06-06-90 85 2.00 0.13 08-08-74
28N/36E-02A03 - -~ - 20 1.45 0.29 03-12-74
28N/36E-02A04 -- -- -- 28 1.40 0.02 10-24-84
28N/36E-02HO1 32.53 1,690 06-06-90 30 - - 09-22-86
28N/36E-02H02 32.13 1,680 06-06-90 60 -- -- 09-25-86
28N/36E-02H03 -- -- - - - - --
28N/36E-02H04 - - - - - - -
28N/37E-06C01 65.48 1,800 06-09-90 8 4.00 0.07 _-_-76
28N/38E-01R01 38.15 2,420 05-22-90 30 - -- 09-23-74
28N/38E-08L01 5222 2,420 05-22-90 -- - -- --
28N/38E-10K01 106.32 2,380 05-24-90 30 1.54 0.02 09-06-73
28N/38E-12D01 98.81 2,380 06-01-90 10 5.00 0.05 11-17-75
28N/38E-15K01 35.85 2,310 06-08-90 8 - -- 07-26-89
28N/38E-15Q01 41.03 2,310 05-21-90 - -- -- -
28N/38E-23E01 87.79 2330 05-31-90 1.25 0.004 0.000008  10-_-75
28N/38E-25M01 52.49 2,250 05-22-90 75 7.5 1.25 12-31-73
28N/38E-25P01 50.78 2,200 06-13-90 30 -- - 09-19-80
28N/38E-25Q01 19.88 2,320 05-25-90 30 0.31 0.06 01-03-74
28N/38E-25R01 10.00 2,330 05-25-90 5 - -- 10-03-69
28N/38E-25R02 56.66 2,280 05-25-90 12 0.24 0.0041 09-21-73
28N/38E-26C01 -- -- -- 5 0.07 0.0009 03-12-74
28N/38E-26C01D1 26.64 2,410 05-25-90 7.5 -- -- 09-21-89
28N/38E-26C02 32.43 2,410 05-25-90 15 -- -- 10-02-86
28N/38E-26F01 37.55 2,380 05-25-90 40 -- -- 03-25-86
28N/38E-26MO01 64.18 2,380 05-24-90 10 0.08 0.00063 08-13-73
28N/38E-26M02 33.22 2,390 05-24-90 100 -- - 10-10-74
28N/38E-26M03 47.01 2,410 05-25-90 15 0.125 0.00072 12-31-73
28N/38E-27HO01 59.05 2,520 05-25-90 19 -- - 09-02-86
28N/38E-27H02 37.78 2,480 05-29-90 1 -- - 06-07-79
28N/38E-35F02 9.69 2,350 05-29-90 10 -- -- 11-13-75
28N/38E-36A01 -- -- - -- - - -
28N/39E-02Q01 183.25 2,240 05-31-90 2.5 - - 11-03-75
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Altitude Top of Bottom of
of land Depth Type open open Aquifer
Site surface of well of interval interval unit
Local well number identification (feet) (feet) finish (feet) (feet) code
28N/39E-06NO1 475658117565301 2,450 116 X 23.6 116 2
28N/39E-13A01 475557117493401 1,810 100 S 95 100 1
28N/39E-13B02 475550117494501 1,810 103 S 98 103 1
28N/39E-19R01 475418117554501 1,830.87 216 S 204.75 216 1
28N/39E-19R02 475417117554501 1,832.60 170 S 160 170 1
28N/39E-19R03 475416117555501 1,840 380 X 159 380 5
28N/39E-20P01 475420117551901 1,800 89 X 85 89 3
28N/39E-22J01 475433117520201 1,790 55 X 44.67 55 3
28N/39E-22Q01 475426117521601 1,800 100 (0] - -- 3
28N/39E-22R02 475428117515901 1,790 295 G 280 295 3
-- -- -- 295 565 3
28N/39E-23A01 475500117512201 1,800 225 S 219 224 1
28N/39E-23E01 475446117515001 1,800 240 P 200 240 3
28N/39E-23M01 475430117514701 1,800 216 S 211 216 1
28N/39E-24G01 475443117494501 1,790 415 S 36.5 415 1
28N/39E-24K01 475433117494301 1,680 255 (0] -- -- 1
28N/39E-24R01 475421117492801 1,750 74 (0] - - 1
28N/39E-26E01 475350117514801 1,740 350 S 345 350 1
28N/39E-26N01 475325117514901 1,741 115 S 30 40 1
-- -- -- 85 110 1
28N/39E-27H01 475350117515301 1,740 359 S 347 359 1
28N/39E-27H02 475350117515201 1,743 220 X 210 220 1
28N/39E-27L01 475346117523301 1,775 118 -- 118 123 1
28N/39E-28A01 475405117532201 1,850 340 X 279 340 5
28N/39E-28D01 475409117542501 1,830 320 X 199 320 1
28N/39E-29D01 475410117553901 1,830 178 X 172 178 5
28N/39E-30A01 475412117554701 1,850 480 X 58.5 480 5
28N/39E-31D01 475322117570201 2,340 205 X 75 205 5
28N/39E-31KO01 475252117561501 2,430 250 X 42 250 5
28N/39E-32MO1 475300117550201 2,340 24 S 19 24 1
28N/39E-34B01 475317117522101 1,740 187 S 180 185 1
-- -- X 185 187 1
28N/39E-34B02 475322117521801 1,760 177 S 172 177 1
28N/39E-35L01 475252117511701 1,700 130 O 112 118 1
-- - -- 123 129 1
28N/40E-05Q01 475700117470701 1,840 60 S 55 60 1
28N/40E-06R01 475656117480601 1,850 279 S 274 279 1
28N/40E-09A01 475652117453301 1,900 89 O -- -- 1
28N/40E-17C01 475558117440301 1,810 360 P 315 335 1
28N/40E-17L01 475527117472901 1,791.01 41 S 36 41 1
28N/40E-18Q01 475514117483401 1,795 430 (0] -- - 1
28N/40E-18Q02 475512117483401 1,780 58 S 53 58 1
28N/40E-18Q03 475512117483501 1,780 58 S 53 58 1
28N/40E-19D01 475503117490501 1,810 39 S 34 39 1
28N/40E-30D01 475405117491001 1,780 352 X 352 367 1
29N/36E-13J01 480049118131101 1,790 405 X 240 405 4
29N/36E-13P01 480029118134201 1,760 70 X 68 70 1
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Normalized

specific

capacity

Specific (gallons

Water- Discharge capacity per minute
Water surface Date (gallons (gallons per feet per Date

level altitude water level per per minute footof open  discharge
Local well number (feet) (feet) measured minute) per feet) interval) measured
28N/39E-06N01 51.92 2,400 05-31-90 7 - -- 11-14-74
28N/39E-13A01 69.75 1,740 05-29-90 50 -- - 06-04-87
28N/39E-13B02 69.77 1,740 05-29-90 85 - -- 09-14-76
28N/39E-19R01 81.03 1,750 06-04-90 300 - -- 01-30-87
28N/39E-19R02 82.28 1,750 06-04-90 70 -~ - 01-16-87
28N/39E-19R03 75.44 1,760 06-01-90 6.5 -- - 06-13-87
28N/39E-20P01 78.49 1,720 06-01-90 45 -- -- 01-17-78
28N/39E-22J01 31.33 1,760 05-31-90 15 180 18.0 12-31-73
28N/39E-22Q01 67.42 1,730 06-01-90 100 - -- 06-03-87
28N/39E-22R02 157.2 1,630 06-01-90 - - -- --
28N/39E-23A01 147.10 1,650 05-31-90 30 -- -- 05-11-76
28N/39E-23E01 -- -- 06-04-90 5 -- -- 12-10-75
28N/39E-23M01 150.23 1,650 06-01-90 15 15 3.0 12-31-73
28N/39E-24G01 29.80 1,760 05-29-90 50 -- -- 10-24-74
28N/39E-24K01 0.14 1,680 05-29-90 10 -- -- 07-11-56
28N/39E-24R01 51.21 1,700 05-29-90 -- -- - --
28N/39E-26E01 95.77 1,640 06-04-50 100 - - 03-14-86
28N/39E-26N01 13 1,730 11-11-89 -- - -- --
28N/39E-27H0! - - - 150 -- -- 01-22-87
28N/39E-27H02 3 1,740 02-13-87 100 -- -- 02-13-87
28N/39E-27L01 66 1,710 04-23-85 50 -- - 04-23-85
28N/39E-28A01 173.83 1,680 06-05-90 25 - - 04-15-86
28N/39E-28D01 28.80 1,800 06-05-90 2 - - 04-17-86
28N/39E-29D01 104.33 1,730 06-01-90 15 - - 02-14-78
28N/39E-30A01 -- -- -- 1 - -- 06-16-87
28N/39E-31D01 9.81 2,330 06-04-90 7 -- -- 04-23-86
28N/39E-31K01 47.72 2,380 06-04-90 3 0.01 0.00007 09-21-73
28N/39E-32MO1 7.63 2,330 06-05-90 12 - -- I1-13-74
28N/39E-34B01 91.91 1,650 06-04-90 8 0.12 0.02 12-31-73
28N/39E-34B02 87.35 1,670 06-05-90 75 - -- 02-09-78
28N/39E-35L01 -- - -- 15 -- -- 05-30-76
28N/40E-05Q01 46.01 1,790 06-07-90 35 - -- 09-15-76
28N/40E-06R01 77.54 1,770 06-07-90 60 - -- 05-12-83
28N/40E-09A01 52.47 1,850 06-07-90 30 - -- 10-25-89
28N/40E-17C01 43.17 1,770 05-21-90 400 -- - 05-22-87
28N/40E-17L01 21.39 1,770 06-07-90 80 - - 11-19-74
28N/40E-18Q01 -- - -- 2 -- -- 08-13-87
28N/40E-18Q02 -- -- - 94.2 5.14 1.03 08-13-87
28N/40E-18Q03 - -- -- - - -- --
28N/40E-19D01 16.00 1,790 06-07-90 80 - -- 10-18-74
28N/40E-30D01 58.54 1,720 06-04-90 95 0.83 0.06 09-12-56
29N/36E-13J01 139.6 1,650 06-13-90 12 - - 04-12-86
29N/36E-13P01 -- -- -- 20 0.50 0.25 07-20-77
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Altitude Top of Bottom of
of land Depth Type open open Aquifer
Site surface of well of interval interval unit

Local well number identification (feet) (feet) finish (feet) (feet) code
29N/36E-25G03 481912118031701 1,750 -- -- -- --
29N/36E-25M01 475851118133701 2,040 508 X 270 508
29N/36E-25N01 481845118034501 1,950 304 X 173.8 304
29N/36E-25N02 481846118034601 1,950 295 X -- -
29N/36E-26R01 475839118140301 1,920 86 o -- --
29N/36E-35J01 475802118135501 1,840 157 S 149 157
29N/36E-35J02 475810118135601 1,870 146 S 141 146
29N/36E-35J03 475809118135601 1,870 159 S 149 159
29N/36E-35J03D1 475809118135602 1,870 360 X - --
29N/36E-35R02 475750118140101 1,777.38 85 o -- --
29N/36E-35R03 475750118135401 1,768.09 120 X 86 120
29N/36E-35R04 475752118135501 1,750 60.25 -- 55.25 60.25
29N/36E-36L01 475801118132501 1,761.31 64 S 59 64 1

- -- -- -- -- 1
29N/36E-361.02 475801118132701 1,761.51 46 S 41 46 1
29N/36E-36N0! 475736118130101 1,760 142 S 139 142 1
29N/37E-19N01 480016118124901 1,840 239 (0] -- -- 1
29N/37E-29P01 475842118105201 2,380 300 X 5 300 4
29N/37E-30E01 481825118044001 1,780 262 X 86 262 4
29N/37E-30L01 475856118121401 1,794.65 108 X 40 108 4
29N/37E-30MO01 475902118121701 1,784.74 198 X 27 198 4
29N/37E-31C01 475834118120201 1,760 300 X 100 300 4
29N/37E-31C01D1 475834118120202 1,760 404 X 100 300 4

- -- -- 300 404 4
29N/37E-31E01 475816118123501 1,780 180 X 124 180 4
29N/37E-31Q01 475756118115601 1,900 248 X 50 248 5
29N/39E-07M01 480125117563201 2,480 244 P 200 244 2
29N/39E-08R01 480118117543401 2,210 73 X 21.5 73 2
29N/39E-09N01 480116117542001 2,200 82 P 50 82 2
29N/40E-07F01 480143117483901 2,495 164 X 47 164 2
29N/40E-08D01 480159117474901 2,505 300 X 170 300 2
29N/40E-18D01 480111117490701 2,470 99 X 60 99 2
29N/40E-22F01 480001117450001 1,920 163 X 80 163 3
29N/40E-22P01 475938117445501 1,880 110 (0] -- -- 3
29N/40E-23M02 475949117440301 1,882.83 85 S 80 85 1

-- -- -- -- -- 1
29N/40E-23M03 475948117440301 1,880 79 (0] -- - 1
29N/40E-23M04 475950117440301 1,880 80 P 62 72 1
29N/40E-23N01 475943117434701 1,880 79 S 74 79 1
29N/40E-33C0! 475830117452701 1,840 55 S 50 55 1
29N/40E-33E01 475821117463201 1,850 55 o -- -- 3
29N/40E-33M01 475730117463001 1,840 149 S 46 51 1

- - - 144 149 1
29N/40E-33M02 475800117463001 1,840 53 S 48 53
29N/40E-33M03 475759117463001 1,840 50 45 50



Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Normalized
specific
capacity
(gallons
Specific per minute
Water- Discharge capacity per feet
Water surface Date (gallons (gallons per foot Date
level altitude water level per per minute of open discharge
Local well number (feet) (feet) measured minute) per feet) interval) measuted

29N/36E-25G03 -- -- -- - - - -
29N/36E-25M01 19.96 2,020 06-07-90 2.5 - - 06-27-69
29N/36E-25N01 - -- - -
29N/36E-25N02 -- - - . - - -

29N/36E-26R01 37.35 1,880 06-07-90 15 12.86 6.41 06-07-71
29N/36E-35J01 86.45 1,750 06-07-90 15 0.50 0.10 06-19-73
29N/36E-35J02 -- -- -- 60 2.31 0.46 11-05-84
29N/36E-35J03 -- - - 16.5 0.38 0.04 05-06-86
29N/36E-35J03D1 - -- - <0.5 -- -- 06-11-86
29N/36E-35R02 43.45 1,730 06-08-90 50 -- -- 07-03-69
29N/36E-35R03 -- -- -- 10 -- -- 07-30-69
29N/36E-35R04 36.21 1,710 06-13-90 35 8.75 1.75 08-06-70
29N/36E-36L01 42.59 1,720 06-06-90 125 - -- 02-20-87

-- -~ -~ 95 8.15 1.63 02-25-87
29N/36E-36L.02 38.99 1,720 06-06-90 40 -- - 02-23-87
29N/36E-36N01 63.79 1,700 06-09-90 20 0.28 0.09 06-12-73
29N/37E-19N0O1 -- - -- 50 - -- 06-14-82
29N/37E-29P01 34.67 2,340 06-09-90 - -- -- -
29N/37E-30E01 -- -- -- 6.5 - -- 09-30-74
29N/37E-30L01 43.60 1,750 06-07-90 55 - -- 11-__-69
29N/37E-30M0! - -- -- 9 - - 07-11-62
29N/37E-31C01 20 1,740 08-18-68 -~ - -- --
29N/37E-31C01D1 6.88 1,750 06-06-90 -- - - -
29N/37E-31E01 76.29 1,700 06-07-90 100 -- -- 08-24-76
29N/37E-31Q01 -- -~ -- 25 - -- _-_-69
29N/39E-07M01 47 2,430 09-11-79 15 -- -- 09-11-79
29N/39E-08RO1 415 2,170 05-20-86 15 -- -- 06-05-86
29N/39E-09NO1 55 2,140 06-23-81 12 -- -- 06-23-81
29N/40E-07F01 -~ -- -- 12 -- -- 02-10-90
29N/40E-08D01 100 2,400 08-15-73 2 - -- 08-15-73
29N/40E-18D01 49 2,420 05-31-84 40 - -- 05-31-84
29N/40E-22F01 77.85 1,840 06-05-90 7.5 0.21 0.0026 09-01-73
29N/40E-22P01 25.20 1,860 06-04-90 15 -- -- 01-10-74
29N/40E-23M02 51.30 1,830 06-04-90 30 10.29 2.06 05-13-86

-- -- - 160 6.34 1.27 05-19-87
29N/40E-23M03 -- -- -- 30 -- - 05-05-87
29N/40E-23M04 -- -- -- 20 - - 05-29-87
29N/40E-23N0t 52.93 1,830 06-05-90 40 - - 05-05-83
29N/40E-33C01 29.25 1,810 06-04-90 43 21.50 430 10-10-74
29N/40E-33E01 33.93 1,820 06-05-90 50 -- -- 11-30-78
29N/40E-33M01 31.30 1,810 06-04-90 30 - - 05-07-87

- -- -- 38 0.82 0.08 05-28-87
29N/40E-33M02 -- -- - 40 -- -- 05-27-87

-- -- - 110 25.11 5.02 06-02-87
29N/40E-33M03 -- -- - 30 -- -- 05-08-87
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Altitude Top of Bottom of
of land Depth Type open open Aquifer

Site surface of well of interval interval unit

Local well number identification (feet) (feet) finish (feet) (feet) code
32N/44E-03A01 481833117131901 2,120 150 X 20 150 6
32N/44E-03G01 481824117140501 2,055 102 P 82 102 7
32N/44E-03P01 481749117135701 2,030 38 S 33 38 8
32N/44E-04A01 481829117144201 2,075 95 (0] - -- 7
32N/44E-04C01 481840117150501 2,070 61 P 53 61 7
-- -- - 51 61 7
32N/44E-04])01 481801117142701 2,050 63 (6] -- -- 7
32N/44E-04L01 481808117150601 2,052 80 S 75 80 7
32N/44E-05A01 481832117160001 2,040 55 S 45 55 7
32N/44E-05A02 481832117160101 2,040 55 P 45 55 7
32N/44E-05A03 481832117160201 2,040 55 S 46 51 7
-- -- - 51 56 7
32N/44E-05A04 481833117160201 2,040 53 S 43 48 7
32N/44E-05A04 481833117160201 2,040 53 -- 48 533 7
32N/44E-05A05 481833117160101 2,040 60 G 35 60 7
32N/44E-05A06 481833117160001 2,040 60 G 35 60 7
32N/44E-05A07 481831117160001 2,040 60 G 35 60 7
32N/44E-05A08 481831117160101 2,040 60 G 35 60 7
32N/44E-05N01 481747117165801 2,050 58 S 53 58 7
32N/44E-05Q01 481747117161401 2,060 82 S 71 82 7
32N/44E-07G01 481724117171801 2,050 35 S 30 35 8
32N/44E-07Q01 481653117172601 2,070 82 S 77 82 8
32N/44E-07R01 481653117170301 2,070 77 S 67 77 7
32N/44E-08A02 481741117154201 2,120 139 P 115 122 7
32N/44E-08G01 481726117161901 2,060 92 S 76 87 7
- -- -- 87 92 7
32N/44E-08L01 481717117162101 2,060 79 S 70 79 7
32N/44E-09J01 481716117143401 2,055 61 S 56 61 7
32N/44E-10B02 481738117134001 2,050 40 P 37 40 8
32N/44E-10F01 481729117134901 2,050 39 (¢) 39 - 7
32N/44E-14M01 481618117125801 2,070 742 (¢) 742 - 6
32N/44E-15E01 481635117140601 2,050 62 S 57 62 8
32N/44E-15J01 481627117130901 2,055 40 S 35 40 8
32N/44E-15N01 481609117141401 2,040 60 (0] 60 - 8
32N/44E-16D01 481652117153001 2,055 76 (6] 76 -- 7
32N/44E-16N01 481612117153601 2,065 70 S 65 70 7
32N/44E-16Q01 481609117151601 2,055 69 0 69 -- 7
32N/44E-16Q02 481610117151501 2,055 74 (6] 74 - 7
32N/44E-16Q03 481609117151401 2,055 73 (0] 73 -- 7
32N/44E-16Q04 481608117151301 2,055 49 (6] 49 -- 7
32N/44E-17E01 481638117165801 2,130 172 P 166 172 7
32N/44E-17R01 481611117154301 2,065 80 S 75 80 7
32N/44E-18]01 481623117170201 2,180 225 0 225 -- 7
32N/44E-18J02 481623117170202 2,180 225 G 220 225 7
32N/44E-21G0l 481547117145101 2,050 93 S 88 93 7
32N/44E-21R01 481517117143501 2,060 56 (6] 56 - 7
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Normalized

specific

capacity

(gallons

Specific per minute
Water- Discharge  capacity per feet
Water surface Date (gallons (gallons per foot Date

level altitude water level per per minute of open dischrge
Local well number (feet) (feet) measured minute) per feet) interval) measred
32N/44E-03A01 1.40 2,120 05-22-90 7 - -- 06-05-81
32N/44E-03GO01 15.24 2,040 05-21-90 15 - -- 07-18-77
32N/44E-03P01 20.93 2,010 05-25-90 2 -- -- 10-16-85
32N/44E-04A01 -- -- -- 30 -- -- 10-09-86
32N/44E-04C01 20.14 2,050 05-23-90 37 - -- 07-26-73
32N/44E-04]01 39 2,010 08-11-75 20 - -- 08-11-75
32N/44E-04L01 19.5 2,030 04-10-86 12 0.29 0.06 04-10-86
32N/44E-05A01 - -- -- 60 -- - 06-21-88
32N/44E-05A02 -- -- -- 60 -- -- 06-23-88
32N/44E-05A03 -- - -- 60 - -- 06-23-88
32N/44E-05A04 -- -- -- 60 - - 06-24-88
32N/44E-05A04 -- - -- -- - -- --
32N/44E-05A05 -- -- -- 350 -- - 08-23-88
32N/44E-05A06 -- -- - 350 -- - 08-24-88
32N/44E-05A07 -- - - 350 - - 08-27-88
32N/44E-05A08 -- -- -- 350 - -- 08-2¢-88
32N/44E-05N01 29 2,020 12-04-87 82 4.10 0.82 12-0¢-87
32N/44E-05Q01 14 2,050 01-09-88 44 -- -- 01-09-88
32N/44E-07G01 9 2,040 11-18-76 60 12 2.40 11-1£-76
32N/44E-07Q01 25 2,040 11-23-88 68 8.50 1.70 11-21-88
32N/44E-07R01 29 2,040 10-02-74 25 12.50 1.25 10-02-74
32N/44E-08A02 114 2,010 06-26-80 4 - -- 06-2¢-80
32N/44E-08G01 28 2,030 03-21-88 75 -- - 04-01-88
32N/44E-08L01 25 2,040 08-22-86 30 5.00 0.56 08-22-86
32N/44E-09J01 17.5 2,040 05-01-89 40 13.33 2.67 05-01-89
32N/44E-10B02 15.5 2,030 10-22-71 7 - - 10-22-71
32N/44E-10F01 19 2,030 05-29-84 50 -- - 05-29-84
32N/44E-14M01 99 1,970 07-26-88 10 - - 07-2¢-88
32N/44E-15E01 29 2,020 11-04-80 10 1.67 0.33 11-0£-80
32N/44E-15J01 14 2,040 05-23-79 10 5.00 1.00 05-22-79
32N/44E-15N01 24 2,020 11-03-85 50 - -- 11-0-85
32N/44E-16D01 29 2,030 04-16-86 100 - - 04-1¢-86
32N/44E-16N01 22 2,040 09-05-86 18 1.00 0.20 09-05-86
32N/44E-16Q01 19 2,040 01-18-88 50 - -- 01-18-88
32N/44E-16Q02 18 2,040 01-19-88 100 - -- 01-1¢-88
32N/44E-16Q03 18 2,040 01-15-88 50 - -- 01-1£-88
32N/44E-16Q04 19 2,040 08-20-83 15 -- -- 08-20-83
32N/44E-17TE01 139 1,990 07-11-75 -- - -- --
32N/44E-17R01 41 2,020 08-18-82 25 -- -- 08-1¢£-82
32N/44E-18J01 99 2,080 07-18-83 40 -- -- 07-1¢-83
32N/44E-18J02 130 2,050 08-19-83 16 -- - 08-1¢-83
32N/44E-21G01 19 2,030 08-19-85 10 -- -- 08-1¢-85
32N/44E-21R01 104 2,050 06-23-89 30 - -- 06-27-89
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Altitude Top of Bottom of
of land Depth Type open open Aquifer
Site surface of well of interval interval unit

Local well number identification (feet) (feet) finish (feet) (feet) code
32N/44E-22H01 481537117132501 2,065 200 P 160 200 6
32N/44E-22R01 481523117131101 2,070 302 X 92.6 302 6
32N/44E-27B01 481456117133801 2,050 75 S 70 75 7
32N/44E-27E01 481454117141601 2,070 100 (0] 100 -- 7
32N/44E-27G01 481444117133101 2,050 99 S 79 99 7
32N/44E-27R01 481424117130701 2,050 45 S 40 45 7
32N/44E-35B01 481413117122001 2,050 34 S 29 34 7
32N/44E-35101 481357117124001 2,050 70 S 65 70 7
32N/44E-36C01 481414117112101 2,065 57 P 42 57 7
33N/44E-05D01 482337117165301 2,080 50 - 22 50 6
33N/44E-05EO01 482326117164301 2,060 114 X 72 114 6
33N/44E-05E02 482328117164601 2,060 300 X 87 300 6
33N/44E-05E03 482323117163701 2,040 240 0] -- -- 6
33N/44E-05F01 482322117163101 2,080 48 -- 12 48 6

- -- -- -- -- 6
33N/44E-08GO1 482238117160601 2,070 132 X 12 132 6
33N/44E-08G02 482234117161101 2,060 136 (0] -- -- 7
33N/44E-17F01 482151117161701 2,070 300 X 275 300 6
33N/44E-17P01 482125117162701 2,050 160 F 55 135 6

-- -- -- 155 160 6
33N/44E-17P02 482118117161501 2,140 170 -- 21 170 6

- -- - -- -- 6
33N/44E-17Q01 482115117160401 2,180 180 P 160 180 6
33N/44E-19J01 482038117170201 2,044 500 X 259 500 6
33N/44E-20C01 482109117161901 2,075 60 -- 37 60 6
33N/44E-20G01 482047117161201 2,120 65 0] - - 7
33N/44E-20G02 482052117160501 2,200 476 X 41 476 6
33N/44E-20K01 482100117160001 2,120 500 X 75 500 6
33N/44E-28J01 481941117143001 2,110 26 0] -- - 7
33N/44E-28Q01 481932117145601 2,160 200 S 190 200 6
33N/44E-29A02 482008117155501 2,160 131 (0] -- -- 6
33N/44E-29H01 482005117155201 2,170 302 P 242 302 6
33N/44E-29L.01 481944117162801 2,060 123 P 103 123 7
33N/44E-30K01 481948117172901 2,050 100 (0] 100 -- 8
33N/44E-32A01 481925117153801 2,160 29 (0] -- - 7
33N/44E-32B01 481915117160401 2,120 385 X 211 385 6
33N/44E-32G01 481906117160301 2,100 153 S 142 153 7
33N/44E-33H01 481902117142201 2,085 196 S 191 196 7
33N/44E-34L01 481837117134001 2,070 300 X 193 300 6
34N/44E-29B01 482525117160501 2,200 165 X 39 165 6
34N/44E-29B02 482523117161101 2,120 94 X 38 94 6
34N/44E-29F01 482510117162201 2,120 64 (0] -- - 7
34N/44E-29F02 482512117162601 2,060 104 X 42 104 6

- - - - -- 6
34N/44E-29G01 482515117161501 2,140 46 X 38 46 6
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Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Normalized

specific

capacity

(gallons

Specific per minute
Water- Discharge  capacity per feet
Water surface Date (gallons (gallons per foot Date

level altitude water level per per minute of open disch~rge
Local well number (feet) (feet) measured minute) per feet) interval) measred
32N/44E-22H01 139 1,930 04-10-90 6 - -- 04-10-90
32N/44E-22R01 46 2,020 05-22-86 3 -- -- 05-22-86
32N/44E-27B01 24 2,030 09-20-90 20 10 2.00 09-19-90
32N/44E-27E01 29 2,040 06-07-84 25 -- -- 06-07-84
32N/44E-27G01 23 2,030 03-10-70 600 42.86 2.14 03-10-70
32N/44E-27R01 24 2,030 12-08-82 50 12.50 2.50 12-08-82
32N/44E-35B01 11 2,040 07-01-89 10 0.67 0.13 07-01-89
32N/44E-35L01 19 2,030 08-24-89 10 1.00 0.20 08-24-89
32N/44E-36C01 22 2,040 08-01-73 300 - - 08-01-73
33N/44E-05D01 -0.80 2,080 05-23-90 4 - - 05-28-65
-- -- -- 60 - -- 05-28-65
33N/44E-05E01 8.15 2,050 05-24-90 8 - - 06-27-66
33N/44E-05E02 100 1,960 11-11-83 20 0.12 0.0006 11-11-83
33N/44E-05E03 -- -- -- 10 - -- 06-23-87
33N/44E-05F01 -0.10 2,080 05-24-90 1 -- - 07-07-66
- -- -- 10 - -- 07-07-66
33N/44E-08G01 -- -- -- 8 - -- 07-21-66
33N/44E-08G02 - - -- 100 - -- 07-28-66
33N/44E-17F01 26.02 2,040 05-23-90 0.5 0.003 0.00001 10-15-88
33N/44E-17P01 -0.88 2,050 05-22-90 42.8 1.02 0.0073 12-15-86
33N/44E-17P02 39.36 2,100 05-25-90 1 -- -- 06-14-66
-- - - 30 - -- 06-14-66
33N/44E-17Q01 8.5 2,170 10-12-76 15 0.16 0.0013 10-12-76
33N/44E-19J01 8.19 2,040 05-25-90 3 - - 12-02-86
33N/44E-20C01 7.86 2,070 05-24-90 15 -- -- 12-22-65
33N/44E-20G01 - -- - 10 - - 10-03-66
33N/44E-20G02 0.60 2,200 05-22-90 4 -- -- 12-11-86
33N/44E-20K01 -- -- -- -- - -- -
33N/44E-28]J01 0.11 2,110 05-23-90 10 0.71 -- 05-22-89
33N/44E-28Q01 21.60 2,140 05-25-90 3.5 -- - 07-24-87
33N/44E-29A02 -- -- -- -- = - --
33N/44E-29H01 68.20 2,100 05-22-90 5 - -- 07-24-78
33N/44E-291.01 -- -- -- 20 - -- 12-21-79
33N/44E-30K01 -- -- - -- - -- --
33N/44E-32A01 24.02 2,140 05-25-90 - - -- --
33N/44E-32B01 -- - -- -- - -- -
33N/44E-32G01 -- -- -- 10 - -- 09-24-76
33N/44E-33H01 33.54 2,050 05-23-90 5 0.06 0.01 12-05-89
33N/44E-34P01 20.79 2,050 05-24-90 5 -- -~ 02-2°-85
34N/44E-29B01 46.92 2,150 05-25-90 11 0.26 0.002 10-16-84
34N/44E-29B02 21.38 2,100 05-22-90 8 -- -- 07-0%-66
34N/44E-29F01 - -- - -- - -- --
34N/44E-29F02 -- - -- 8.00 0.09 0.0015 --
-- -- -- 8 - -- 02-27-74
34N/44E-29G01 -- -- -- 10 - -- 12-13-66

58



Appendix A.--Selected physical and hydrologic data for the study wells--Continued

Altitude Top of Bottom of
of land Depth Type open open Aquifer
Site surface of well of interval interval unit
Local well number identification (feet) (feet) finish (feet) (feet) code
34N/44E-291L01 482500117162501 2,130 230 X 86 230 6
34N/44E-31J01 482409117165601 2,060 115 P 109 115 8
34N/44E-31R01 482357117170101 2,060 180 X 57 180 6
34N/44E-32M01 482413117165201 2,060 340 (0] -- -- 6
Normalized
specific
capacity
(gallons
Specific per minute
Water- Discharge capacity per feet
Water surface Date (gallons (gallons per foot Date
level altitude water level per per minute of open discharge
Local well number (feet) (feet) measured minute) per feet) interval) measured
34N/44E-291.01 27.70 2,100 05-25-90 20 0.12 0.0008 02-20-74
34N/44E-31J01 35.40 2,020 05-24-90 10 -- -- 05-26-€5
34N/44E-31R01 -- -- -- 20 -- -- 06-26-87
34N/44E-32M01 -- - - 5 -- -- 06-25-87
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Appendix B.--Water-quality data for sampled wells

[WS/cm; microsiemens per centimeter at 25°Celsius; °C, degrees Celsius; cols./100 mL; colonies per 100 milliliters; mg/L,
milligrams per liter; CaCOj, calcium carbonate; N, nitrogen; pg/L, micrograms per liter; pCi/L, picocuries per liter; K, based on
a non-ideal count;<, less than; --, no data]

Strepto-
Spe- Coli- cocci,  Escher- Hard-
cific Oxy- form, fecal, ichia ness
con- pH Tem- gen, fecal, kfagar coli total
Depth duc- (stan- per- dis- (cols./ (cols./ (cols./ (mg/L
of well tance dard ature solved 100 100 100 as
Local well number Date (feet) (uS/cm)  units) (6 (mg/L) mL) mL) mL) CaCo0y)
27N/38E-02E02D1  08-01-90 302 408 7.7 12.5 0.2 <1 K2 <1 -
27N/38E-02J01 08-02-90 265 234 7.6 13.0 4.6 <1 <1 <1 95
27N/38E-04R01 08-01-90 303 457 7.0 12.5 5.4 <1 <1 <1 --
27N/38E-06B01 08-01-90 87 269 7.0 13.0 6.6 <1 K2 <1 --
27N/38E-08D01D1  08-01-90 302 287 7.4 16.5 53 <1 K3 <1 --
27N/38E-09E01 08-01-90 403 712 8.2 14.5 0.5 <1 <1 <1 --
27N/38E-10A01 07-26-90 32 511 6.9 14.5 1.5 <1 <1 <1 230
27N/38E-10R01 07-26-90 250 346 7.6 13.5 2.8 <1 <1 <1 --
27N/38E-11E01 07-26-90 145 238 73 14.0 0.1 <1 <1 <1 91
27N/38E-11M02 07-26-90 165 617 6.5 13.0 0.2 <1 <1 <1 --
27N/39E-0SF01 08-02-90 163 337 7.1 11.5 5.1 <1 <1 <1 --
27N/39E-17F01 07-31-90 300 417 7.8 14.5 0.4 <1 <1 <1 --
28N/36E-02A01 07-24-90 186 461 7.4 12.0 5.0 <1 <1 <1 --
28N/36E-02A02 07-24-90 88 470 7.4 11.5 4.9 <1 <1 <1 -
28N/36E-02H02 07-24-90 53 422 7.5 14.0 9.2 <1 <1 <1 --
28N/38E-01R01 07-31-90 120 505 7.0 14.5 6.6 <1 <1 <1 -
28N/38E-10K01 07-30-90 218 306 7.3 14.0 1.5 <1 <1 <1 -
28N/38E-12D01 08-02-90 176 373 7.3 13.5 0.1 <1 <1 <1 --
28N/38E-15Q01 07-27-90 130 429 6.9 15.0 4.3 <1 <1 <1 -
28N/38E-25M01 07-26-90 86 316 6.6 11.5 59 <1 <1 <1 --
28N/38E-25R02 07-27-90 109 248 7.0 14.0 2.0 <1 <1 <1 98
07-27-90 109 248 7.0 14.0 2.0 <l K2 <1 98
28N/38E-26C02 07-27-90 440 223 7.2 14.0 39 <1 <1 <1 --
28N/38E-26M03 07-31-90 210 546 7.5 13.0 0.1 <1 <1 <1 -
28N/38E-27HO01 07-27-90 200 414 8.0 13.5 0.1 <1 <1 <1 -
28N/38E-35F02 07-27-90 196 414 7.6 12.5 4.0 <1 <1 <1 -
28N/39E-02Q01 08-01-90 270 403 73 15.5 6.5 <1 <1 <1 -
28N/39E-06NO1 07-30-90 116 463 7.2 14.0 6.4 <1 <1 <1 --
28N/39E-13B02 07-30-90 103 347 7.7 18.0 5.6 <1 <1 <l --
28N/39E-19R03 07-30-90 380 240 8.2 14.0 0.3 <1 <1 <1 --
28N/39E-20P01 07-30-90 89 375 7.6 13.0 6.6 <1 <1 <1 --
28N/39E-22R02 07-27-90 295 246 7.2 1.0 0.1 <1 <1 <1 58
28N/39E-23M01 07-30-90 216 247 8.0 12.0 0.7 <l <1 <1 -
28N/39E-28A01 08-01-90 340 297 79 15.5 7.1 <1 <1 <1 --
28N/39E-31D01 08-01-90 205 253 6.7 14.0 1.4 <l <1 <1 100
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Appendix B.--Water-quality data for sampled wells--Continued

Solids,

So- So- sum of

Cal- Magne- dium, dium  Potas- Chlo- Sul- Fluo- consti-

cium, sium, dis- So- ad- sium, ride, fate, ride, Silica, tuents,
dis- dis- solved dium, sorp- dis- dis- dis- dis- dis- dis-

solved solved (mg/L  per- tion solved  solved solved solved solved sclved

Local well number (mg/L) (mg/L) asNa) cent ratio (mg/ll) (mg/L) (mg/L) (mg/l) (mg/L) (mg/L)

27N/38E-02E02D1 - -- - - -- - 2.8 - - — -
27N/38E-02J01 29 54 12 21 0.5 0.90 1.8 5.9 0.30 27 152
27N/38E-04R01 - -- -- -- - - 6.6 - - - -
27N/38E-06B01 - - - - - - 3.1 — . - -
27N/38E-08D01D1 - - - - - - 2.6 - — - -
27N/38E-09E01 - - -- - - - 2.3 - - - -
27N/38E-10A01 67 15 17 14 0.5 1.8 6.1 77 <0.10 31 331
27N/38E-10R01 - — -- - - - 36 - - - -
27N/38E-11EO1 25 6.9 13 23 0.6 2.5 1.8 10 <0.10 46 174
27N/38E-11M02 -- -- - - - - 2.6 - - - -
27N/39E-05F01 -- - -- -- - - 3.4 - - V- -
27N/39E-17F01 - -- - - - - <0.10 - - .- -
28N/36E-02A01 - - - - - - 4.3 . _ - -
28N/36E-02A02 - - -- - -- -- 4.6 - - - —
28N/36E-02H02 -- -- -- -- -- - 4.7 - .- - -
28N/38E-01R01 -- -- - - - - 13 - - - -
28N/38E-10K01 -- -- -- -- - - 0.50 - - - -
28N/38E-12D01 - - - - - — 34 - - _ -
28N/38E-15Q01 -- -- - - - - 10 -- - .- -
28N/38E-25M01 -- - -- - - - 6.8 - - - -
28N/38E-25R02 27 75 13 22 0.6 1.6 2.7 3.5 0.20 52 182

27 7.5 13 22 0.6 1.6 2.7 35 0.20 51 184
28N/38E-26C02 -- - - - - - 0.90 — — - -
28N/38E-26M03 - - -- -- - - 17 - - - -
28N/38E-27H01 -- - - -- -- - 4.1 - - - .
28N/38E-35F02 -- - - - - - 4.7 - - - -
28N/39E-02Q01 - -- - - -- -- 93 - - - -
28N/39E-06N01 -- -- - - - - 95 — - - -
28N/39E-13B02 - -- -- -- .- - 0.70 .- - - -
28N/39E-19R03 -- - - - - - 28 - . - -
28N/39E-20P01 - - - - -- - 25 - - - -
28N/39E-22R02 12 6.9 28 50 2 1.4 39 1.4 1.2 29 159
28N/39E-23M01 - - - - -- - 1.8 - - - —
28N/39E-28A01 - -- -- - - - 2.0 - - - -
28N/39E-31D01 27 8.2 11 19 0.5 1.6 4.8 12 0.20 39 175
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Appendix B.--Water-quality data for sampled wells--Continued

Nitro-
Nitro- Nitro- gen, Car-

Nitro- gen, gen, am- ton,

gen, NO,+ am- mopia+  Nitro- Iron, Manga- or-

nitrite, NO;, monia, organic,  gen, total Iron, nese, Radon ganic,

dis- dis- dis- dis- dis- recov- dis- dis- 222, dis-

solved solved solved solved solved erable solved solved total snived
Local well number (mg/L) (mg/L)y  (mg/L) (mg/L) (mg/L) (ug/L) (ug/Ly  (ng/L) (pCi/L) (mg/L)
27N/38E-02E02D1  <0.010 <0.100 <0.010 0.20 - <10 90 20 -- -
27N/38E-02J01 <0.010 <0.100 0.010 0.40 - 180 4 2 2,900 0.4
27N/38E-04R01 <0.010 0.800 <0.010 <0.20 -- 60 20 <10 - 1.3
27N/38E-06B01 <0.010 1.80 <0.010 0.20 2.0 1,200 20 <10 - --
27N/38E-08D01D1  <0.010 1.70 <0.010 <0.20 -- 600 20 10 740 -
27N/38E-09E01 <0.010 <0.100 <0.010 <0.20 - <10 10 60 2,100 -
27N/38E-10A01 <0.010 0.900 0.010 <0.20 - 10 11 1 -- 2.1
27N/38E-10R01 <0.010 0.800 0.020 <0.20 -- 10 <10 <10 - -
27N/38E-11E01 <0.010 <0.100 0.040 <0.20 -- 970 910 47 - -
27N/38E-11M02 <0.010 <0.100 0.040 <0.20 - 440 360 370 -- --
27N/39E-05F01 <0.010 <0.100 0.020 0.20 -- 10 <10 <10 - --
27N/39E-17F01 <0.010 <0.100 <0.010 0.20 -- 2,000 50 10 -- -
28N/36E-02A01 <0.010 2.60 <0.010 0.60 32 80 <10 <10 -- --
28N/36E-02A02 <0.010 3.00 0.010 0.50 35 410 <10 <10 -- 1.0
28N/36E-02H02 <0.010 2.50 0.010 0.50 3.0 130 <10 10 -- 1.1
28N/38E-01R01 <0.010 1.60 0.040 <0.20 -- <10 <10 <10 -- --
28N/38E-10KO01 <0.010 <0.100 <0.010 <0.20 - 160 100 40 - 0.5
28N/38E-12D01 <0.010 <0.100 0.050 <0.20 -- 1,000 790 90 480 0.6
28N/38E-15Q01 <0.010 2.10 <0.010 <0.20 - 210 10 10 - 1.5
28N/38E-25M01 <0.010 2.50 0.010 0.40 29 <10 <10 <10 - -
28N/38E-25R02 <0.010 0.500 <0.010 <0.20 -- <10 5 <1 - 0.5

<0.010 0.500 <0.010 <0.20 -- <10 5 <1 - 0.5
28N/38E-26C02 <0.010 0.200 0.020 <0.20 -- 40 <10 10 -- -
28N/38E-26MO03 <0.010 <0.100 <0.010 0.40 - 60 70 20 - -
28N/38E-27H01 <0.010 <0.100 <0.010 <0.20 - <10 10 70 - -
28N/38E-35F02 <0.010 0.100 <0.010 <0.20 - <10 <10 <10 - -
28N/39E-02Q01 <0.010 0.200 0.030 <0.20 - 460 50 <10 - 0.8
28N/39E-06NO01 <0.010 3.60 <0.010 0.80 4.4 20 <10 <10 - 1.8
28N/39E-13B02 <0.010 0.700 <0.010 <0.20 -- 20 <10 <10 640 --
28N/39E-19R03 <0.010 <0.100 0.070 <0.20 - 320 20 <10 - --
28N/39E-20P01 <0.010 0.100 <0.010 <0.20 -- 30 <10 <10 -- --
28N/39E-22R02 <0.010 <0.100 0.070 <0.20 -- 840 840 65 580 0.4
28N/39E-23M01 <0.010 0.300 <0.010 <0.20 -- 20 <10 <10 - --
28N/39E-28A01 <0.010 0.200 <0.010 <0.20 -- 30 10 <10 -- 0.5
28N/39E-31D01 0.010 2.40 0.050 0.30 2.7 640 52 40 -- 1.6
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Appendix B.--Water-quality data for sampled wells--Continued

Strepto-
Spe- Coli- cocc'.
Depth cific pH Oxygen, form, fecal,
of conduc- (stan- Temp- dis- fecal, kf agar
well tance dard erature solved (cols./ (cols./
Local well number Date (feet) - (uS/cm) units) °C) (mg/L) 100 mL) 100 mL)
28N/39E-31D01 08-01-90 205 - -- - - <1 <1
28N/39E-31K01 07-31-90 250 244 7.0 14.0 5.8 <1 <1
28N/39E-34B02 08-01-90 177 356 7.9 15.5 3.0 <1 <1
08-01-90 177 356 79 15.5 3.0 <1 <1
28N/40E-05Q01 07-27-90 60 337 7.6 11.0 7.7 <1 <1
28N/40E-06R01 07-27-90 279 357 7.8 12.0 8.3 <1 <1
28N/40E-19D01 08-01-90 39 387 7.8 135 6.5 <1 <1
29N/36E-13J01 07-24-90 405 399 7.7 11.5 2.2 <1 <1
29N/36E-26R01 07-25-90 86 273 7.0 11.5 7.4 <1 <1
07-25-90 86 -- - -- - <1 <1
29N/36E-35J01 07-25-90 157 403 7.8 13.0 0.5 <1 <1
29N/36E-35R04 08-02-90 60 388 7.5 18.0 4.6 <1 <1
29N/37E-19N01 07-25-90 239 421 79 13.5 0.3 <1 <1
29N/37E-30E01 07-25-90 262 325 9.1 15.0 0.1 <1 <1
29N/37E-30L01 07-25-90 108 315 7.0 11.5 7.7 <1 <1
29N/37E-30M01 07-25-90 198 290 7.4 13.5 4.7 <1 <1
07-25-90 198 - - 13.5 -- <1 <1
29N/37E-31E01 07-24-90 180 328 9.0 14.0 0.1 -- -
07-25-90 180 -- -- -- -- <1 <1
29N/37E-31Q01 07-26-90 248 299 8.0 <11.5 1.0 <1 <1
29N/40E-22F01 08-02-90 163 345 7.6 15.0 6.8 <1 <1
29N/40E-22P01 07-27-90 110 447 7.8 13.0 0.4 <1 <1
29N/40E-23M02 08-03-90 85 393 7.7 10.5 8.1 <1 <1
29N/40E-33C01 08-02-90 55 263 7.8 14.5 49 <1 <1
29N/40E-33M03 07-27-90 50 199 7.0 14.0 49 <1 <1
32N/44E-03A01 07-29-90 150 849 7.1 12.0 0 <1 <1
32N/44E-03G01 07-29-90 102 500 7.9 14.5 0.1 <1 <1
32N/44E-04C01 07-30-90 61 685 75 19.0 0.1 <l <1
33N/44E-05F01 07-30-90 48 687 6.6 11.5 0 <l <1
33N/44E-17F01 07-30-90 300 790 8.5 14.0 0.1 <1 <1
33N/44E-17P02 07-30-90 170 438 8.6 11.5 0.1 <1 <1
07-30-90 170 - - -~ -- -- -
33N/44E-28Q01 07-30-90 200 597 75 12.5 0 <1 <1
34N/44E-29B01 07-31-90 165 338 7.9 11.0 0.3 <1 <1
34N/44E-29B02 07-31-90 94 299 7.4 12.5 0.1 <1 <1
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Appendix B.--Water-quality data for sampled wells--Continued

Hard- So-
Escher-  ness, Cal- Magne- So- dium Potas- Chlo-
ichia total cium, sium, dium, ad- sium, ride,
coli (mg/L dis- dis- dis- sorp- dis- d's-
(cols./ as solved solved solved Sodium, tion solved solved
Local well number 100 mL) CaCO;) (mg/L) (mg/L) (mg/L) percent ratio (mg/L) (mg/L)
28N/39E-31D01 <l 100 28 8.2 11 18 0.5 1.6 4.1
28N/39E-31K01 <1 - -- -- - - - - 26
28N/39E-34B02 <1 160 46 12 7.5 9 0.3 2.9 0.60
<1 160 46 12 7.6 9 0.3 2.8 0.20
28N/40E-05Q01 <1 - - - - - - - 2.8
28N/40E-06R01 <1 - - - - - - - 2.9
28N/40E-19D01 <1 -- - - - - - - 2.2
29N/36E-13J01 <1 - - -- - - - - 3.1
29N/36E-26R01 <1 120 35 8.2 9.6 15 0.4 1.6 2.3
<1 120 35 8.2 9.6 15 0.4 1.5 2.3
29N/36E-35J01 <1 -- - - - -- - - 6.9
29N/36E-35R04 <1 - -- - - - -- - 37
29N/37E-19N01 <1 - -- -- - -- - - 11
29N/37E-30E01 <1 -- - - - - -- - 2.5
29N/37E-30L01 <l -- -- - -- - - -- 43
29N/37E-30M01 <l 85 27 4.3 34 46 2 0.50 2.8
<1 85 27 4.3 33 46 2 0.50 2.8
29N/37E-31E01 -- -- -- - -- -- - - 33
<1 -- - - - -- - - -
29N/37E-31Q0t <1 -- -- - - -- - - 35
29N/40E-22F01 <1 - - - -- - - - 4.0
29N/40E-22P01 <1 -- - - -- - - - 2.5
29N/40E-23M02 <1 - - - - - - - 59
29N/40E-33C01 <1 - - - - -- - - 2.6
29N/40E-33M03 <1 - -- - - - - - 6.5
32N/44E-03A01 <1 - - - - - - - 4.7
32N/44E-03G0t <1 -- -- -- - - - - 4.4
32N/44E-04C01 <1 - - - - - - - 4.3
33N/44E-05F01 <1 - -- -- - - - - 3.2
33N/44E-17F01 <1 - -- -- - -- - - <0.10
33N/44E-17P02 <1 - - -- - - - -- 3.4
-- -- - - -- -- - -- 34
33N/44E-28Q01 <1 - - - - - - - 5.8
34N/44E-29B01 <1 - -- - - - - - 1.8
34N/44E-29B02 <1 150 37 14 4.6 6 0.2 2.9 1.7
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Appendix B.--Water-quality data for sampled wells--Continued

Nitro- Nitro- Nitro-
Solids, Nitro- gen, gen, gen, am-
sum of gen, NO,+ am- monia+  Nit-o-
Fluo- consti- nitrite, NO;, monia, organic,  gen,
Sulfate, ride, Silica, tuents, dis- dis- dis- dis- dis-
dis- dis- dis- dis- solved solved solved solved solved
solved solved solved  solved (mg/L (mg/L (mg/L (mg/L (mg/L
Local well number  (mg/L) (mg/L) (mg/L) (mg/L) as N) as N) as N) as N) asl’h)
28N/39E-31D01 13 <0.10 38 175 0.010 2.40 0.040 0.30 2.7
28N/39E-31K01 - - -- -- <0.010 <0.100 <0.010 <0.20 --
28N/39E-34B02 7.7 <0.10 31 210 <0.010 0.200 <0.010 <0.20 --

6.9 <0.10 32 213 <0.010 0.200 <0.010 0.20 0.40
28N/40E-05Q01 - -- - -- <0.010 1.10 <0.010 <0.20 --
28N/40E-06R01 -- -- - -- <0.010 1.10 <0.010 <0.20 -
28N/40E-19D01 - -- - - <0.010 0.800 <0.010 <0.20 -
29N/36E-13J01 -- -- - - <0.010 0.700 0.010 0.50 1.2
29N/36E-26R01 32 0.30 36 190 <0.010 0.600 <0.010 <0.20 -

32 0.60 36 192 <0.010 0.600 <0.010 0.70 1.3
29N/36E-35J01 -- -- - -- <0.010 <0.100 0.020 <0.20 -
29N/36E-35R04 - -- -~ -- <0.010 1.20 0.100 <0.20 --
29N/37E-19N01 - - -- -- <0.010 <0.100 0.030 <0.20 --
29N/37E-30E01 -- - -~ - <0.010 <0.100 0.020 0.40 --
29N/37E-30L01 - - - - <0.010 1.00 <0.010 0.20 1.2
29N/37E-30M01 10 0.60 35 201 <0.010 0.400 <0.010 0.30 0.70

10 0.70 35 201 <0.010 0.400 <0.010 0.30 0.70
29N/37E-31E01 -- -- - -- <0.010 <0.100 0.020 <0.20 --
29N/37E-31Q01 - - -~ - <0.010 0.100 0.030 <0.20 -
29N/40E-22F01 -- -- -~ -- <0.010 2.10 0.110 <0.20 --
29N/40E-22P01 -- -- -~ - <0.010 <0.100 0.020 <0.20 --
29N/40E-23M02 -- - -~ -- <0.010 1.20 0.120 <0.20 -
29N/40E-33C01 -- -- -~ -- <0.010 0.500 0.020 <0.20 --
29N/40E-33M03 - -- - -- <0.010 0.100 <0.010 <0.20 --
32N/44E-03A01 - -- - -- <0.010 <0.100 0.340 0.50 --
32N/44E-03G01 -- -- -- -- <0.010 <0.100 0.140 0.40 --
32N/44E-04C01 - -- -- - <0.010 <0.100 0.080 <0.20 --
33N/44E-05F01 -- -- - -- <0.010 <0.100 0.050 0.40 --
33N/44E-17F01 - -- -- -- <0.010 <0.100 0.050 0.40 --
33N/44E-17P02 -- - - - <0.010 <0.100 <0.010 0.40 --

- - - -- <0.010 <0.100 0.010 0.40 --
33N/44E-28Q01 - -- - - <0.010 <0.100 0.090 <0.20 --
34N/44E-29B01 - -- - -- <0.010 <0.100 0.040 0.30 --
34N/44E-29B02 6.6 0.50 15 173 <0.010 <0.100 0.040 <0.20 --
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Appendix B.--Water-quality data for sampled wells--Continued

Iron, Manga- Carbon,
Arsenic, Cadmium, total Iron, nese, Radon organic
dis- dis- recov- dis- dis- 222, dis-
solved solved erable solved solved total solved
Local well number (ng/L) (ng/L) (ng/L) (ug/L) (ng/L) (°c) (mg/L)
28N/39E-31D01 -- - 610 44 40 -- 1.4
28N/39E-31K01 -- -- <10 <10 <10 -- --
28N/39E-34B02 -- -- 30 <3 <l -- 0.6
- -- 30 3 <1 -- 0.6
28N/40E-05Q01 -- -- 80 <10 <10 450 -
28N/40E-06R01 -- - 10 <10 <10 -- --
28N/40E-19D01 -- -- 20 <10 <10 -- 0.6
29N/36E-13J01 - - 50 <10 <10 -- -
29N/36E-26R01 -- -- 90 13 <l -- 1.0
-- -- 90 13 1 -- 0.9
29N/36E-35J01 -- - 100 90 180 -- --
29N/36E-35R04 -- -- 180 30 <10 -- 0.8
29N/37E-19N01 -- -- 630 630 140 -- 0.6
29N/37E-30E01 -- -- <10 <10 <10 -- 1.0
29N/37E-30L01 -- -~ 10 <10 <10 -- --
29N/37E-30M01 -- -- <10 5 <1 - 1.2
-- -- <10 7 <1 - 1.3
29N/37E-31E01 -- -- 130 10 <10 -- --
29N/37E-31Q01 - -- <10 <10 20 -- --
29N/40E-22F01 -- -- 30 <10 <10 450 0.6
29N/40E-22P01 - -- 170 110 330 -- --
29N/40E-23M02 - -- 30 10 <10 -- 0.6
29N/40E-33C01 -- -- 20 <10 <10 490 1.5
29N/40E-33M03 -- -- 330 20 <10 -- --
32N/44E-03A01 2 <10 2,500 2,400 60 -- --
32N/44E-03G01 1 <10 870 820 450 -- 0.6
32N/44E-04C01 <1 <10 790 800 810 - --
33N/44E-05F01 <1 <10 1,700 1,200 270 -- 0.7
33N/44E-17F01 <1 <10 260 40 <10 -- --
33N/44E-17P02 <1 <10 20 <10 <10 -- 0.8
<1 <10 20 <10 <10 - -
33N/44E-28Q01 <1 <10 3,700 3,300 120 - 1.0
34N/44E-29B01 3 <10 90 110 10 - --
34N/44E-29B02 1 <10 350 360 180 -- 1.0
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