Inventory, Characterization, and Water Quality of
Springs, Seeps, and Streams near Midnite Mine,
Stevens County, Washington

By Kenneth C. Ames, Noah P. Matson, Debra M. Suzuki, and Peter B. Sak

U.S. GEOLOGICAL SURVEY

Open-File Report 96-115

Prepared in cooperation with
U.S. BUREAU OF MINES

Tacoma, Washington
1996



U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBITT, Secretary
U.S. GEOLOGICAL SURVEY

Gordon P. Eaton, Director

Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the
U.S. Geological Survey.

For additional information write to: Copies of this report may be purchased from:
District Chief U.S. Geological Survey

U.S. Geological Survey Earth Science Information Center

1201 Pacific Avenue, Suite 600 Open-File Reports Section

Tacoma, Washington 98402 Box 25286, MS 517

Denver Federal Center
Denver, CO 80225



CONTENTS

Abstract

Introduction

Background

Purpose and scope
Study area and locations of springs, seeps, and streams

Geology

Acknowledgments

Methods

Site inventory

Sample collection and processing

Laboratory methods

Inventory and characterization of springs, seeps, and streams

Quality of water from springs, seeps, and streams

0 00 00 N O L L i 1 D NN N

Common constituents

Trace elements

Radiochemical constituents

Summary

References cited

Appendix A. Site descriptions

Appendix B. Data tables

Appendix C. Quality assurance and analytical precision

FIGURES

1-2. Maps showing:

BN it e e ek e
WM M M W N

1. Location of Midnite Mine and study area

2. Location of sampling sites within the study area

iii



TABLES

1. Locations and descriptions of springs, seeps, and streams in basins adjacent to or near
Midnite Mine, Stevens County, Wash. 9

2. Minimum, median, and maximum values and concentrations of selected common constituents
in water samples from springs, seeps, and streams in basins adjacent to or near Midnite Mine,
Stevens County, Wash. 11

3. Minimum, median, and maximum concentrations of trace elements in water samples from
springs, seeps, and streams in basins adjacent to or near Midnite Mine,
Stevens County, Wash. 12

4. Minimum, median, and maximum concentrations, with precision estimates, of radionuclides,
8D, and 830 in water samples from springs, seeps, and streams in basins adjacent to or near

Midnite Mine, Stevens County, Wash. 13
CONVERSION FACTORS
Muitiply By To obtain
inch (in.) 25.4 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
acre 4,047 square meter
gallon (gal) 3.785 liter
cubic foot per second (fe/s) 0.02832 cubic meter per second

iv



Inventory, Characterization, and Water Quality of

Springs, Seeps, and Streams near Midnite Mine,

Stevens County, Washington

By Kenneth C. Ames, Noah P. Matson, Debra M. Suzuki, and Peter B. Sak

ABSTRACT

In 1995, the U. S. Geological Survey, in cooperation
with the U.S. Bureau of Mines, collected data on water
bodies in basins adjacent to or near Midnite Mine, an inac-
tive uranium mine located on the Spokane Indian Reserva-
tion, in Stevens County, Washington. There are no data
describing the quantity or quality of ground water within
the minesite prior to mining activity or within basins adja-
cent to or near Midnite Mine that were unaffected by min-
ing activity. As aresult, it has been difficult to assess the
effectiveness of reclamation activities. This study
included an inventory and characterization of springs,
seeps, streams, and boreholes in parts of the Sand Creek
and Blue Creek Basins that were not influenced by activi-
ties at Midnite Mine, and the collection of water-quality
samples during baseflow conditions from selected sites.
The geologic settings, and hence the water chemistry, of
the basins also were similar to those of Midnite Mine, so
the collected data could be compared to data from the
Midnite Mine drainage basin.

Thirty-two bodies of water were identified and char-
acterized during the first field trip in June and early July
1995, and included 11 springs, 15 seeps, 2 streams, and 4
boreholes. Most sites were located within nine drainages,
where the vegetation was dense. The quantity of water
available decreased greatly by the second field trip (late
July 1995). As aresult, 24 environmental and 5 quality-

assurance samples were collected during the first field trip,
and 10 environmental and 1 quality-assurance samples
were collected during the second field trip.

The concentrations of 16 selected radiochemical con-
stituents were determined primarily by alpha spectrome-
try, and a gamma scan was used to determine 14 additional
radionuclides. The isotopic ratios of hydrogen and oxygen
also were determined, and concentrations of various trace
elements and common constituents were determined by
standard methods.

Concentrations of most radiochemical constituents
were generally small, and many concentrations were less
than their respective precision estimates. Yet, concentra-
tions of suspended radium-226, uranium-234, and ura-
nium-238 were large in some samples, all with maximum
concentrations greater than 500 picocuries per liter. Trace
element concentrations were generally small, and most
were below the laboratory reporting limits.

The water samples collected generally had a
near-neutral pH. The hardness as calcium carbon~te of
most samples was below 120 milligrams per liter. The
total dissolved solids were also quite small, with ¢ median
concentration of 119 milligrams per liter. Silica, calcium,
and bicarbonate (measured as alkalinity) were the predom-
inant minerals contributing to the dissolved solids; how-
ever, magnesium, sodium, sulfate, and iron were major
constituents in some samples.



INTRODUCTION

Midnite Mine is an inactive open-pit uranium mine,
located within the Spokane Indian Reservation, Stevens
County, Washington, about 40 miles northwest of Spokane
(fig. 1). Approximately 900 acres were leased from the
Spokane Indian Tribe by Dawn Mining Company, of
which 321 acres were developed for uranium mining
(Marcy and others, 1994). The U.S. Bureau of Mines
(USBM), the Bureau of Indian Affairs (BIA), and the
Bureau of Land Management (BLM) are concerned about
the quality of ground water within the minesite and the
effects that water migrating from the minesite might have
on the quality of ground and surface waters in surrounding
basins. However, there were no pre-mining data for the
quality of ground water within the minesite or within the
basins adjacent to or near Midnite Mine. Thus, it has been
difficult for the USBM, BIA, and BLM to assess the effec-
tiveness of reclamation activities or to guide efforts to
return the minesite to pre-mining conditions.

Background

In 1954, uranium was discovered at the minesite and
operations at Midnite Mine began in 1956; mining contin-
ued until 1982 (Sumioka, 1991). Since then, the BIA and
BLM have been planning the reclamation of areas dis-
turbed by mining. Ground and surface waters from within
the mined area are being held in a retention pond at the
down-gradient boundary of the mine and in two unused
pits (3 and 4), and various on-site water-treatment techno-
logies are being tested. Approximately two and one-half
million tons of unprocessed ore, waste material, and
protore remain on-site (Sumioka, 1991).

The oxidation of sulfide minerals in pits 3 and 4 and
in the retention pond has resulted in acidic waters at
Midnite Mine. As a result, large quantities of metals,
including radium and uranium, have been leached from
the ore body and overburden and concentrated in the
ground waters and surface waters of the mine (Marcy and
others, 1994). Therefore, a thorough understanding of the
hydrogeology and hydrochemistry at Midnite Mine and in
the basins adjacent to or near Midnite Mine is needed to
guide reclamation activities. The USBM designed and
began operation of a well monitoring network at the mine-
site in 1988 to assess the quality of the ground water and
to define ground-water flow patterns there (Marcy and
others, 1994). This effort continued through 1995, and in
1996 the BIA will assume responsibility for the Midnite
Mine ground-water monitoring program.

In 1994, a cooperative effort between the 1).S. Geo-
logical Survey (USGS) and the USBM was initiated to
assess the quality of ground water in areas surroinding
Midnite Mine that were not influenced by mining activ-
ity. To do this, samples were collected by the USGS from
springs, seeps, streams, and four boreholes in be<ins adja-
cent to or near Midnite Mine during baseflow conditions
in the summer of 1995.

Purpose and Scope

The purpose of this report is to present the data
collected during the summer of 1995 from springs, seeps,
streams, and boreholes in basins adjacent to or rear
Midnite Mine. The geologic settings of these basins, and
hence the water chemistry, also were similar to those of
Midnite Mine, so collected data could be compared to data
from Midnite Mine. Data were collected from p-rts of the
Sand Creek and Blue Creek drainage basins and include
an inventory and characterization of springs, seens, and
streams, and the determination of the concentrat*ons of
various common constituents, trace metals, and radio-
chemical constituents for selected water samples col-
lected. From a reconnaissance of 10 main drainz <es in the
study area, 32 sites were identified. Thirty-four environ-
mental and 6 quality-assurance samples, for a to*al of 40
samples, were collected from as many as 24 sitez during 2
field trips. The first field trip took place during June 1995
and continued through early July; the second fie'd trip
took place during the latter part of July 1995.

Study Area and Locations of Springs, Seeps,
and Streams

The study area consisted of approximately 8 square
miles surrounding the Midnite Mine drainage bzsin
(fig. 2), and is located within the Sand Creek and Blue
Creek drainage basins. Sand Creek borders the study area
to the north and west, and Blue Creek borders it to the
south and east. Ten drainages were identified within these
borders, and springs and seeps were identified ir 9 of the
10. However, most springs and seeps identified were
located within three drainages in the southeastern part of
the study area.

The study area has a continental climate, with warm,
dry summers and moderately moist, cold winters. Precipi-
tation at Wellpinit, approximately 5 miles east of the study
area, had a mean annual precipitation of 19.4 inches from
1951 to 1980 (U.S. Department of Commerce, 1983).









However, the spring of 1995 proved to be unusually wet,
and the quantity of precipitation at Midnite Mine between
January and June was almost equal to the quantity usually
received over the course of an entire year. Although some
snowfall may have not been recorded, the quantity of
measurable precipitation at Midnite Mine from January to
June 1995 was 13.73 inches (D. Seymour, Bureau of Land
Management, Portland, Oreg., written comm., 1995). In
addition, record high discharge at Blue Creek above
Midnite Mine drainage (USGS station 12433542) was
recorded during the spring of 1995, with instantaneous
measurements exceeding 30 ft3/s (cubic feet per second)
(W. Taylor, U.S. Geological Survey, Spokane, Wash.,
written comm., 1995).

The altitude within the study area ranges from
2,070 feet at USGS station 12433542 to 3,869 feet at the
top of Spokane Mountain. The land surrounding Midnite
Mine is used primarily as rangeland for cattle and it
supports resident populations of deer and elk (Sumioka,
1991). Vegetation in the study area is primarily ponderosa
pine, bluebunch wheat grass, snowberry, and spirea
(Sumioka, 1991), but Douglas fir and western larch also
are abundant in the northwestern part of the study area,
and maple is abundant in the drainages.

Geology

The study area is located on the western limb of the
north striking, east vergent overturned Deer Trail Anti-
clinorium, and lies along the contact between the Togo
formation (a Precambrian roof pendant) and the Loon
Lake Granite (Becraft and Weis, 1963; Nash, 1977;
Robbins, 1978; Fleshman and Dodd, 1982). Fleshman and
Dodd (1982) later classified the Loon Lake Granite as a
Late Cretaceous porphyritic quartz monzonite. The Loon
Lake unit is exposed on the west side of Midnite Mine, in
the locality of pits 3 and 4 (Fleshman and Dodd, 1982).

In the vicinity of Midnite Mine, the Togo formation
is approximately 2,700 feet thick and consists of a thinly
bedded slaty argillite and phyllite with discontinuous
lenses of dolomitic marbles, calc-silicates, and quartzite,
grading upward into a medium-grained, well cemented
quartzite (Fleshman and Dodd, 1982). Metasomatic
reactions within the Togo formation, associated with the
emplacement of the quartz monzonite in the Late
Cretaceous, resulted in the genesis of uranium ore bodies.
Along the contact between the Togo formation and the
quartz monzonite, uranium ore bodies (up to 55 feet wide,

1,100 feet long, and 140 feet thick) lie within 285 feet of
the present-day land surface (U.S. Bureau of Mines,
1994).

During the Eocene, all of the units were int-uded by
felsic to intermediate composition Sanpoil-volcanics
feeder dikes (Fleshman and Dodd, 1982). The tonography
of the region was shaped by several glacial adva“ces
during the Pleistocene (Robbins, 1978), resulting in
Quaternary deposits that are up to 30 feet thick in the
vicinity of Spokane Mountain.
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METHODS

This chapter presents the processes used to inventory
and characterize springs, seeps, and streams; the proce-
dures used to collect and process water samples; and the
individual laboratory methods used to determine values
and concentrations of common constituents, trace metals,
and radiochemical constituents.

Site Inventory

All water bodies identified in the study area were
field located in June 1995, and are on the USGS Turtle
Lake 7.5-minute quadrangle. The latitude, longitude, and
altitude of each water body were determined witl" either
a geographical positioning system receiver or a USGS
topographic map. The type of water body (spring, seep, or
stream), the physical setting, and the predominant vegeta-
tion were characterized for each site. For this study,
springs were defined as bodies of water where flow was
concentrated, constituting the source of a small s*ream,
whereas seeps were defined as bodies of water that dis-
played no concentrated flow (Linsley and others, 1986).



Sample Collection and Processing

Thirty-four environmental samples were collected
from springs, seeps, streams, and boreholes during two
field trips in June and July, 1995. Water-quality samples
were collected during two field trips, to distinguish
between higher and lower baseflows. The quantity of
water at each of the collection sites decreased greatly
between the first and second field trips and, as a result, the
number of environmental samples collected and processed
also decreased from 24 to 10 samples. During the first
field trip, samples were collected from 8 springs, 10 seeps,
2 streams (Sand Creek and Blue Creek), and 4 boreholes.
During the second field trip, samples were collected from
two springs, three seeps, three boreholes, and two streams.

Most of the collection sites were too remote to
readily maneuver the water-quality processing vehicle to
each site, so all samples were collected in 5-gallon plastic
buckets and transported to a central processing location at
the BIA facilities in Wellpinit. The plastic buckets were
rinsed with native water at each site prior to sample collec-
tion. Four-inch diameter plastic pipes, cut lengthwise in
half and pointed at one end, were used to channel flow
from the springs into the plastic buckets. The pipes were
cleaned and rinsed with 5 percent (by volume) hydro-
chloric acid and de-ionized water prior to installation.

Shallow wells were installed at 10 seeps and con-
sisted of 6-inch diameter plastic pipes, 6 to 8 feet in
length, with 25 slots cut on opposite sides of the pipe from
about 1.5 inches above the bottom of the pipe to about
18 inches above the bottom. A slip cap was placed at the
bottom and top of each pipe, and the pipes were placed
into the ground with about 2 feet of pipe remaining above-
ground. Samples from the wells were collected with hand-
held piston pumps into the plastic collection buckets.

Samples were collected from Sand Creek and Blue
Creek at equal-width increments across the streams, with
the same vertical transit rate at each increment. Because
the channels were too shallow to use a DH-81 sampler (a
1-liter sample bottle with a 5/16-inch diameter nozzle
opening) during either field trip, a handheld 1-liter
polyethylene bottle was used.

Samples from boreholes were usually collected with
a portable Grundfos Redi-Flo2 model low-discharge sub-
mersible pump with Teflon tubing. Approximately three
borehole volumes of water were evacuated at each site
before samples were collected, usually with a purge time

of less than 30 minutes. A handheld pump was used
during the first field trip to collect water from th= borehole
at site 16.

After collection, the samples were transferred from
the plastic buckets to an 18-liter churn splitter, which was
rinsed with the sample water prior to sample transfer. An
ultraclean water processing protocol, outlined b
Horowitz and others (1994), was used to prepare all
sample aliquots. Minor modifications to the protocol were
made to adapt to existing field conditions. Unfiltered
water samples were prepared for the subsequent determi-
nations of total concentrations of aluminum, cadmium,
copper, manganese, zinc, and sodium, suspende solids,
chemical oxygen demand (COD), and the isotopic ratios
of hydrogen (8D) and oxygen (8!30).

Once the unfiltered samples were prepared, a peri-
staltic pump transferred water from the churn splitter
through a 0.45 micrometer capsule filter. Filterzd water
samples were prepared for the subsequent determinations
of dissolved concentrations of calcium, magnesium,
sodium, silica, cadmium, copper, nickel, strontium, iron,
manganese, zinc, barium, lead, molybdenum, vanadium,
beryllium, lithium, chromium, silver, selenium, potassium,
arsenic, mercury, sulfate, chloride, fluoride, dissolved sol-
ids, nitrite-nitrogen, ammonia-nitrogen, and phosphate.
The metals samples were subsequently acidified; the
nitrite, ammonia, and phosphate samples were chilled.
Thirteen liters of sample water were also filtere to deter-
mine concentrations of dissolved radium-226, radium-228,
uranium-234, uranium-235, uranium-238, thori"m-230,
polonium-210, lead-210, gross gamma, gross alpha, and
gross beta. For most samples, 1 gram of susperded
sediment was collected on a 0.45 micrometer ashless
pancake filter, to determine concentrations of suspended
radium-226, uranium-234, uranium-235, and
uranium-238.

Laboratory Methods

Although the concentrations of most common con-
stituents and trace elements were determined by atomic
absorption spectrometry or inductively-couplec plasma
emission spectrometry (ICPES), other methods were used
as well: colorimetric means (for phosphorous and nitro-
gen); the ion-selective electrode electrometric method (for
fluoride); and ion chromatography (for chloride and
sulfate).



The total concentrations of cadmium, copper, man-
ganese, and zinc were determined by direct atomic absorp-
tion spectrometry. A sample was digested with hot
hydrochloric acid, filtered to remove particulate matter,
and subsequently introduced directly into a flame to
vaporize it (Fishman and Friedman, 1989). Concentra-
tions of dissolved arsenic were determined by hydride-
generation atomic absorption spectrometry (HGAAS).
The gaseous hydride of arsenic was formed and stripped
from a sample prior to analysis by HGAAS; as a result,
other constituents in the sample that might interfere with
the arsenic spectra were removed (Timme, 1994). Con-
centrations of mercury were determined by cold-vapor
atomic absorption spectrometry. The mercury was chemi-
cally reduced, removed from the sample, and then fed by a
room-temperature catrier gas into a cell for analysis
(Fishman and Friedman, 1989; Timme, 1994).

Dissolved concentrations of calcium, magnesium,
sodium, silica, barium, iron, manganese, beryllium, cad-
mium, chromium, cobalt, copper, lead, lithium, molybde-
num, nickel, silver, strontium, and zinc were determined
by ICPES. The samples were filtered, acidified, and then
aspirated into an induction-coupled argon plasma (Fish-
man and Friedman, 1989). Dissolved and total concentra-
tions of aluminum were determined by a direct-current
plasma method, which is similar to ICPES except that
direct-current argon plasma was used as an excitation
source (Fishman and Friedman, 1989).

Water samples were tested for 16 radiochemical con-
stituents, including gross alpha and gross beta (dissolved),
radon-222 (dissolved), radium-226 (dissolved and sus-
pended), radium-228 (dissolved), uranium-234 (dissolved
and suspended), uranium-235 (dissolved and suspended),
uranium-238 (dissolved and suspended), lead-210 (dis-
solved), polonium-210 (dissolved), thorium-230 (dis-
solved), and thorium-232 (dissolved). Gross alpha and
beta radioactivity were measured and reported as
equivalent activities of natural uranium, strontium-90,
yttrium-90, cesium-137, and thorium-230 (Thatcher and
others, 1977). A gamma scan also was used to determine
the dissolved concentrations of radium-226, radium-228,
uranium-234, uranium-235, uranium-238, and 14 addi-
tional radionuclides. These analyses were performed by
Quanterra Environmental Services in Richland, Wash.;
gross alpha, gross beta, and radon-222 analyses were
determined by the USGS National Water Quality Labora-
tory (NWQL) in Arvada, Colo. Values of 8D and 8'30
also were determined by NWQL.

The concentrations of uranium-234 (dissolved and
suspended), uranium-235 (dissolved and suspended),
uranium-238 (dissolved and suspended), poloniurm-210
(dissolved), thorium-230 (dissolved), and thoriun-232
(dissolved) were determined by alpha spectrometry. The
constituents were separated from the water sample and
electrodeposited as thin layers on metal disks (Thatcher
and others, 1977). The activities of the constituerts were
then measured by a silicon surface-barrier detector, which
resolved all of the peaks of interest. To determine the con-
centrations of the remaining constituents, the nuclides
were isolated by precipitation and other separation
methods (ion exchange, emanation, and extraction) and
were then analyzed with a low-background counter
(Thatcher and others, 1977).

Concentrations of radon-222 were determined with a
liquid scintillation process (Pritchard and others, 1980). A
syringe was used to withdraw water from a sampl=, the
water was subsequently injected into a vial beneath a
mineral-oil-based liquid scintillation mixture (in vhich
radon is highly soluble) (American Society for Testing and
Materials, 1995). After capping and shaking the vial to
promote the transfer of the radon-222 to the scintillation
phase, the vial was allowed to stand for approximately
3 hours. The liquid scintillation mixture was then with-
drawn from the vial and analyzed by a liquid scintillation
counter to determine the activity of radon-222.

The ratios of the isotopes of hydrogen and oxygen
were given as 8D and 830, in which:

Riample "RvsMow 5°sLAp
3= R xR R (1)
VSMOW SLAP™ "VSMOW
Rysmow
D 18O
where R = q and T respectively (Coplen and others,

1991; Gat and Gonﬁan(t)ini, 1981). The results we-e
reported relative to Vienna Standard Mean Ocean Water
(VSMOW) and normalized on the Standard Light Antarc-
tic Precipitation (SLAP) scales (Gat and Gonfiant*ni,
1981). The ratios of D to H in the water samples were
determined by mixing hydrogen gas of a known isotopic
composition with the water sample. The mixture was
allowed to undergo isotopic exchange in an air bath until
equilibrium was reached (Coplen and others, 1991). An
aliquot was then withdrawn from the mixture and the



abundance of D and H were determined with a mass
spectrometer. The ratios of 180 to 10 were determined
similarly to hydrogen, except that carbon dioxide was used
instead of hydrogen gas (Epstein and Mayeda, 1953).

INVENTORY AND CHARACTERIZA-
TION OF SPRINGS, SEEPS, AND
STREAMS

An inventory and characterization of springs, seeps,
and streams in parts of the Sand Creek and Blue Creek
Basins provided data that could be compared to data from
the Midnite Mine drainage basin. Thirty-two bodies of
water, not influenced by activities at the minesite, were
identified within the study area and included 11 springs,
15 seeps, 2 streams, and 4 boreholes and are listed in
table 1. The locations are shown in figure 2. Most sites
were located within nine drainages, where the vegetation
was generally dense. The quantity of water available at
each of the sites decreased between the two field trips. For
example, the discharge of Blue Creek above Midnite Mine
drainage was approximately 2.5 ft3/s during the first field
trip, but had decreased to less than 1 ft/s during the
second field trip. As a result, fewer samples were
collected during the second field trip than during the first
field trip. A brief description of each site is given in
appendix A.

QUALITY OF WATER FROM SPRINGS,
SEEPS, AND STREAMS

This chapter discusses the values and concentrations
of various common constituents, trace elements, and
radiochemical constituents determined for water samples
collected from as many as 24 sites in basins adjacent to or
near Midnite Mine during 2 field trips in 1995. The con-
centrations of most common constituents, trace elements,
and radiochemical constituents were near or below the
laboratory detection levels (tables B1 to B3). The mini-
mum, median, and maximum concentrations of selected
common constituents and all trace elements and radio-
chemical constituents determined are presented in
tables 2 to 4.

Common Constituents

The water samples generally had a near-neutral pH,
with a median value of 7.0 (table 2); only one sample
(number 950726-07) had a field pH less than 6.5. The
hardness of the water samples was generally below
120 mg/L (milligrams per liter) as calcium carbnnate.
Therefore, most water samples are considered soft or mod-
erately hard, using the classification scheme shown below
(Hem, 1992). Samples 950630-31 and 950726-31 (both
from site 31), with concentrations larger than 1§0 mg/L,
were very hard.

Hardness range

(mg/L of CaCO3)...eceeerrerereeerieenernenn Descript'on

0-60 .. Soft.
61-120...ecceieeeierereeeeeee e Moderat=ly hard.
121-180.cceeeeireieiererrereerereseeses e Hard

More than 180.........coeceeirvcveieeeeenn, Very har1

Concentrations of dissolved solids were generally
small, with a median concentration of 116 mg/L and a
maximum concentration of 326 mg/L (table 2). Silica and
calcium contributed most to the dissolved solids: median
concentrations of dissolved silica and calcium were 40 and
14 mg/L, respectively. The median alkalinity concentra-
tion of 52 mg/L and the pH levels observed indicate that
bicarbonate is a predominant mineral in the water. Mag-
nesium, sodium, sulfate, and iron were major ccnstituents
in some samples. For example, dissolved sulfate was a
major constituent in sample number 950726-31, with a
concentration of 100 mg/L. However, the median concen-
trations of magnesium, sodium, sulfate, and iron were
small compared with median concentrations of silica and
calcium; median concentrations of magnesium, sodium,
sulfate, and iron were 3.6 mg/L, 7.8 mg/L, 4.6 rg/L, and
110 pg/L (micrograms per liter), respectively. Concentra-
tions of dissolved chloride, fluoride, aluminum, barium,
iron, and manganese were generally too small to be con-
sidered as major constituents in the water samples.
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Table 2.--Minimum, median, and maximum values and concentrations of selected common constituents in water
samples from springs, seeps, and streams in basins adjacent 1o or near Midnite Mine, Stevens County, Wash.

[mg/L, milligrams per liter; ug/L, micrograms per liter; <, less than]

Concentrations
Characteristic Number Minimum Median Maximum
of samples
pH, field 34 6.4 7.0 7.8
(standard units)
Hardness 33 23 50 220
(mg/L as CaCO3)
Calcium, dissolved 33 55 14 70
(mg/L as Ca)
Magnesium, dissolved 33 1.5 3.6 11
(mg/L as Mg)
Sodium, dissolved 34 44 7.8 16
(mg/L as Na)
Alkalinity, field 33 26 52 172
(mg/L as CaCOy)
Sulfate, dissolved 33 0.2 4.6 100
(mg/L as SOy)
Chloride, dissolved 33 0.6 1.3 4.6
(mg/L as Cl)
Fluoride, dissolved 33 <0.1 0.1 0.4
(mg/L as F)
Silica, dissolved 34 <01 40 62
(mg/L as SiO,)
Solids, dissolved 33 76 116 326
(mg/L)
Aluminum, dissolved 33 <10 50 1,400
(ug/L as Al)
Aluminum, total 34 <10 785 87,000
(ng/L as AD)
Barium, dissolved 33 <2 36 100
(ug/L as Ba)
Iron, dissolved 34 <3 110 23,000
(ug/L as Fe)
Manganese, dissolved 34 1 21.5 3,400
(ng/L as Mn)
Manganese, total 34 <10 115 2,300
(ug/L as Mn)
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Trace Elements

Concentrations of trace elements determined for
the water samples were generally small (table 3). There
were, however, large concentrations of total copper and
total zinc in a number of samples collected during the
first field trip, including samples 950623-02, 950622-04,
950623-10, 950621-15, 950630-16, 950621-17, 950622-
18, 950623-19, and 950626-22 (table B2). The largest
concentrations of both total copper and zinc were
observed in sample number 950622-04, with concentra-
tions of 2,500 ng/L and 1,600 ng/L, respectively. The

brass hand pump used to collect water samples from shal-
low wells during the first field trip may have affected the
concentrations of copper and zinc in those samples.
Nevertheless, concentrations of copper and zinc in sam-
ples from other seeps were an order of magnitude lower
than those from site 4, so the reported concentrations prob-
ably represent actual conditions. A plastic hand pump was
used during the second field trip to eliminate that potential
source of contamination. Concentrations of dissolved
strontium were large in two samples collected from site 31
(numbers 950630-31 and 950726-31): 640 ug/L and

600 ug/L, respectively.

Table 3.--Minimum, median, and maximum concentrations of trace elements in water samples from springs, seeps, and
streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.

[Concentrations in micrograms per liter, except for arsenic, which is given in milligrams per liter; <, less than]

Concentrations
Constituent I(:Ifusrzzgles Minimum Median Maximum
Arsenic, dissolved 17 <1 <1 4
Beryllium, dissolved 33 <05 <05 <10
Cadmium, dissolved 33 <1 <1 4
Cadmium, total 34 <10 <10 <10
Chromium, dissolved 34 <1 <5 19
Cobalt, dissolved 33 <1 <3 27
Copper, dissolved 33 <1 <10 74
Copper, total 34 <10 <25 2,500
Lead, dissolved 33 <1 <10 40
Lithium, dissolved 33 <4 <10 47
Mercury, dissolved 32 <0.1 <0.1 <0.1
" Molybdenum, dissolved 34 <10 <10 10
Nickel, dissolved 33 <1 <10 20
Silver, dissolved 33 <1 <1 3
Strontium, dissolved 33 37 92 640
Zinc, dissolved 34 <3 6 2,200
Zinc, total 34 <10 25 1,600
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Radiochemical Constituents (table B3). Maximum concentrations of suspen-ed
radium-226, uranium-234, and uranium-238 (al’ greater

Concentrations of radiochemical constituents deter- than 500 pCi/L) were all approximately two orders of
mined for the water samples collected were generally magnitude higher than their respective dissolved concen-
small (table 4). However, some concentrations of trations. Although median concentrations of su~nended
radon-222 (dissolved), radium-226 (suspended), radium-226, uranium-234, and uranium-238 wee consid-
uranium-234 (suspended), and uranium-238 (suspended) erably smaller than their maximum concentraticns (all
were relatively large. For example, the maximum concen- were below 19 pCi/L), they remained approxim=tely two
tration of dissolved radon-222 determined for sample orders of magnitude greater than their respective
number 950726-08 was 59,000 pCi/L (picocuries per liter) dissolved median concentrations.

Table 4.--Minimum, median, and maximum concentrations, with precision estimates, of radionuclides, 8D, and

880 in water samples from springs, seeps, and streams in basins adjacent to or near Midnite Mine, Stevens
County, Wash.

[pCi/L, picocuries per liter; pg/L, micrograms per liter; pCi/g, picocuries per gram; PE, precision estimate; --,
no data; GS, concentrations determined by gamma scan; VSMOW, Vienna Standard Mean Ocean Water]

Concentrations

. Number - 1 - . . .
Constituent of samples Minimum Minimum PE Median Maximum Maximum PE
Alpha, gross, dissolved 34 -0.152 * 0.426 2.18 24.0 3.69
(pCi/L as Thorium-230)

Alpha, gross, dissolved 34 -0.205 * 0.576 3.18 25.0 421
(ng/L as natural Uranium)

Beta, gross, dissolved 34 1.47 1.06 5.25 34.0 3.45
(pCV/L as Strontium-90)

Beta, gross, dissolved 34 1.98 1.45 3.78 414 7.64
(pCi/L as Cesium-137)

Radon-222, dissolved 25 42 18 750 59,000 226
(pCGi/L)

Radium-226, dissolved 34 0.047 0.016 0.144 422 0.666
(pCi/L)

Radium-226, suspended 23 3.10 1.36 8.31 584 252
(pCi/g)

Radium-228, dissolved 34 0.192 * 0.408 0.762 4.83 1.38
(pCi/L)

Uranium-234, dissolved 33 0.093 0.039 0.781 14.3 1.61
(pCi/L)

13



Table 4.--Minimum, median, and maximum concentrations, with precision estimates, of radionuclides, 8D, and

880 in water samples from springs, seeps, and streams in basins adjacent to or near Midnite Mine, Stevens Couxty,
Wash.--continued

Concentrations

Constituent Number Mini 1 Minimum PE Median Maximum Maximum PE

of samples mmum
Uranium-234, suspended 23 3.45 0.475 18.8 952 345
(pCi/g)
Uranium-235, dissolved 33 -0.018 * 0.029 0.0141 0.554 0.100
(pCi/L)
Uranium-235, suspended 23 -0.409 * 0.369 0.659 44,0 * 99.8
(pCi/g)
Uranium-238, dissolved 33 0.062 0.038 0.590 12.7 1.42
(pCi/L)
Uranium-238, suspended 23 3.35 0.462 13.7 1,120 382
(pCi/g)
Lead-210, dissolved 34 0.185 * 0.326 0.610 16.3 3.33
(pCi/L)
Polonium-210, dissolved 33 0.0 * 0.019 0.075 5.05 0.758
(pCy/L)
Thorium-230, dissolved 33 -0.011 * 0.009 0.0121 0.045 0.025
(pCi/L)
Thorium-232, dissolved 33 -0.004 * 0.005 0.0031 0.019 * 0.019
(pCi/L)
Potassium-40, dissolved, 33 0.0759 * 6.28 17.6 38.8 5.99
GS (pCi/L)
Chromium-51, dissolved, 33 -6.19 * 10.5 0.235 448 * 10.2
GS (pCi/L)
Cobalt-60, dissolved, 33 -0.412 * 0.236 0.0475 0.345 0.214
GS (pCi/L)
Zinc-65, dissolved, 33 -0.762 * 0.581 -0.118 0.625 0.360
GS (pCi/L)
Ruthenium-106, dissolved, 33 -3.04 * 2.03 0.294 4.20 1.87
GS (pCi/L)
Cesium-134, dissolved, 33 -0.227 * 0215 -0.0461 0.238 0.193
GS (pCi/L)
Cesium-137, dissolved, 33 -0.225 * 0.219 0.0114 0.211 0.193
GS (pCi/L)
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Table 4.--Minimum, median, and maximum concentrations, with precision estimates, of radionuclides, 8D, and

8180 in water samples from springs, seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County,
Wash.--continued

Concentrations

Constituent Number inimum! Minimum PE Median Maxim Maximum PE

onstituen of samples Minimum m um u
Thallium-208, dissolved, 29 -0.0154 * 0.204 0.394 0.547 0.189
GS (pCi/L)
Lead-212, dissolved, 33 -0.0943 * 0.437 0.342 0.995 0.648
GS (pCi/L)
Bismuth-214, dissolved, 33 -0.160 * 0.412 0.799 3.03 0.666
GS (pCi/L)
Lead-214, dissolved, 33 -0.0416 * 0.406 0.486 1.85 0.641
GS (pCi/L)
Radium-223, dissolved, 33 -0.768 * 0.878 0.208 1.38 0.810
GS (pCi/L)
Radium-226, dissolved, 33 -0.160 * 0.412 0.799 3.03 0.666
GS (pCi/L)
Thorium-228, dissolved, 33 -0.0473 * 0.627 1.14 2.00 0.627
GS (pCi/L)
Radium-228, dissolved, 33 0.0289 * 0.940 1.43 4.34 1.02
GS (pCi/L)
Uranium-234, dissolved, 33 -0.271 * 0.681 0.474 1.93 0.961
GS (pCi/L)
Thorium-234, dissolved, 33 -36.3 * 423 21.2 93.7 45.7
GS (pCi/L)
Uranium-235, dissolved, 33 -0.514 * 0.958 0.680 2.21 0.895
GS (pCi/L)
Uranium-238, dissolved, 33 -0.0416 * 0.406 0.486 1.85 0.641
GS (pCi/L)
8D (per mil VSMOW) 33 -123 - -120 -110 -
5130 (per mil VSMOW) 24 -16.08 - -15.78 -13.97 --

! Negative values indicate that the concentration of the radionuclide is less than the instrumentation background.
* Precision estimate equal to or greater than reported value.
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SUMMARY

The objective of this study was to collect data from
springs, seeps, streams, and boreholes in basins adjacent to
or near Midnite Mine, within the Spokane Indian Reserva-
tion, Stevens County, Washington. This included an
inventory and characterization of springs, seeps, and
streams, and the collection of water-quality samples.
Concentrations of various common constituents, trace
elements, and radiochemical constituents determined for
water samples collected as part of this study could then be
compared with data from the Midnite Mine drainage
basin.

The study area consisted of approximately 8 square
miles surrounding the Midnite Mine drainage basin and
was bordered to the north and west by Sand Creek and to
the south and east by Blue Creek. Although water bodies
were identified in 9 of the 10 major drainages in the study
area, the majority were located within 3 basins situated
south and east of Midnite Mine. The study area has a con-
tinental climate, and the mean annual precipitation was
approximately 19 inches between 1951 and 1980, but the
spring of 1995 proved to be unusually wet. In addition,
record discharge was observed at the Blue Creek stream
gaging station above Midnite Mine. The vegetation in the
study area consisted primarily of ponderosa pine, grass,
and various shrubs, and was dense in places, especially
adjacent to the stream channels.

Thirty-two bodies of water not influenced by activi-
ties at Midnite Mine were identified in the study area,
including 11 springs, 15 seeps, 2 streams, and 4 boreholes.
In addition to the location and type of the water body,
other characteristics such as the physical setting and vege-
tation were recorded for each site. Most sites were located
within nine drainages, where the vegetation was generally
dense. The quantity of water at each site decreased greatly
between the two field trips and, as a result, the number of
water-quality samples collected during the second field
trip was smaller than during the first field trip.

Thirty-four environmental samples were collected
from as many as 8 springs, 10 seeps, 2 streams, and 4
boreholes during 2 field trips in the months of June and
July 1995. Water-quality samples were collected by vari-
ous means, transferred into 5-gallon plastic buckets, and
transported to a central processing location. An ultraclean
processing protocol was used to prepare sample aliquots.
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The concentrations of common constituents end trace
metals were determined by standard methods, inc'uding
atomic absorption spectrometry and inductively-coupled
plasma spectrometry. Concentrations of 16 radiochemical
constituents were determined primarily by alpha spec-
trometry, and a gamma scan was used to determin= the
concentrations of 14 additional radionuclides. Th- ratios
of the isotopes of hydrogen and oxygen also were
determined.

The water samples analyzed generally had a
near-neutral pH and were soft or moderately hard; concen-
trations of dissolved solids were small. Silica, calcium,
and bicarbonate were the major minerals contributing to
the dissolved solids; however, magnesium, sodium, sul-
fate, and iron were major constituents in some sarples.
Concentrations of dissolved chloride, fluoride, aluminum,
barium, iron, and manganese were too small to be
considered major constituents in the water samples.

Trace element concentrations in the water-quality
samples were generally small, and most were below the
laboratory detection limits. Likewise, concentrations of
most radiochemical constituents in the water-quality
samples were generally small, and many concentrations
were not greater than their respective precision estimates.
Yet, some suspended concentrations of radium-224,
uranium-234, and uranium-238 were large, with maximum
concentrations greater than 500 picocuries per liter.
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APPENDIX A.--SITE DESCRIPTIONS

Site 1

Site 1 was a spring flowing into a small meadow and
was located due east of Midnite Mine (fig. 2) at an altitude
of 2,610 feet. The vegetation consisted primarily of
grass and small shrubs, with mostly ponderosa pine sur-
rounding the meadow. Access to this site was relatively
good and could be reached to within 100 feet by vehicle.
The discharge at site 1 was 0.02 ft3/s during the first field
trip; however, no measurable flow was observed during
the second field trip. Therefore, a water-quality sample
(number 950620-01) was collected only during the first
field trip.

Site 2

Site 2 was a seep situated in a small clearing within
an intermittent stream channel and was located north and
east of Midnite Mine at an altitude of 2,960 feet. The
vegetation consisted primarily of grass, shrubs, and pon-
derosa pine. Although the site was adjacent to a road,
access to this site was only fair and became difficult during
or immediately after significant rainfall. A shallow well
was installed at site 2 because there was no measurable
flow at the surface. The recharge rate in the well during
the first field trip was sufficient to collect a water-quality
sample (number 950623-02). However, during the second
field trip the water level in the well was too low and the
recharge rate was too slow to allow collection of a water
sample.

Sites 3,4, and 5

Sites 3, 4, and 5 were seeps located about 1/2 mile
north of the mine boundary and 3/4 mile west of
Spokane Mountain, all at an altitude of 2,960 feet. Grass,
shrubs, and ponderosa pine were the most abundant
vegetation. Each site was accessible by vehicle. A
shallow well was installed at each site, and water samples
(numbers 950622-03, 950622-04, and 950619-05) were
collected from all three sites during the first field trip.
However, during the second field trip the recharge rates in
the wells at sites 4 and 5 were too slow to allow the collec-
tion of water samples. As a result, a water sample
(number 950725-03) was collected only at site 3.
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Site 6

Site 6, 1 mile southwest of the mine boundar, was a
spring located within a small but heavily vegetated stream
drainage, surrounded by a meadow at an altitude cf
2,200 feet. The site was easily accessible by a dir* road
near an abandoned house. The discharge of the spring was
approximately 0.1 ft3/s during the first field trip ard about
0.05 ft3/s during the second field trip. As a result, water
samples (numbers 950628-06 and 950724-06) were
collected during both field trips.

Site 7

At site 7, a borehole was located in a valley t'~ttom
1/8 mile west of the mine boundary, at an altitude of
2,520 feet. The vegetation consisted of grass, shrubs, and
ponderosa pine. It was easily accessible off of a d*tt road
at the intersection of an intermittent stream channel. The
water level was 18.5 feet below land surface during the
first field trip and dropped to 26.5 feet below land surface
during the second field trip. Water samples (numt-rs
950630-07 and 950726-07) were collected during both
field trips.

Site 8

At site 8, a borehole was located on a ridge directly
north of Midnite Mine, adjacent to the mine boundary at
an altitude of 3,420 feet. It was surrounded by gress and
shrubs, with some ponderosa pine and was fairly accessi-
ble through Midnite Mine at the end of a dirt road. How-
ever, access to the site could be limited during the winter
months due to snowfall. The water level was 89 fret
below land surface during both field trips. Water samples
(numbers 950629-08 and 950726-08) were collectad
during both field trips.

Site 9

Site 9 was at Sand Creek, 1 1/4 miles north cf
Spokane Mountain, at an altitude of 2,320 feet. Sl~ubs
and grass were the most abundant vegetation close to the
stream, but open meadows surrounded the channe! area.
Access to the site was good, allowing vehicle access to
within 50 feet. The discharge at Sand Creek was approxi-
mately 2 ft3/s during the first field trip, but droppe to



about 0.5 ft*/s by the time of the second field trip. Water
samples (numbers 950627-09 and 950723-09) were col-
lected during both field trips.

Site 10

Site 10 was a seep located in a broad drainage 1 mile
west of Turtle Lake, at an altitude of 2,540 feet. The site
was surrounded by grass with some shrubs, ponderosa
pine, alder, and Douglas fir. Although the site was
1,400 feet from the nearest road, the terrain was relatively
flat and thinly vegetated, which made it fairly accessible.
A well was installed and water-quality samples (numbers
950623-10 and 950725-10) were collected during both
field trips. (The water collected was sediment laden and
multiple filters were used during processing.)

Site 11

Site 11 was a spring located on the side of a hill
approximately 3/4 mile northwest of the mine boundary,
at an altitude of 2,800 feet. The vegetation was dense and
consisted primarily of shrubs, ponderosa pine, and maple.
The discharge during the first field trip was approximately
1.1 x107 ft*/s (225 mL/minute). The dense vegetation
made access to this site poor and, as a result, no samples
were collected during either field trip.

Site 12

Site 12 was a seep located on a valley bottom about
3/4 mile northwest of the mine boundary, at an altitude of
2,680 feet. The vegetation consisted of shrubs and
ponderosa pine. The access to this site was poor because
of dense vegetation and no samples were collected during
either field trip.

Site 13

Site 13 was a seep located 1 mile west of the mine
boundary, at an altitude of 2,600 feet. The surrounding
vegetation consisted of shrubs and alder. The seep was
next to a dirt road, where the road intersects an intermit-
tent stream channe]. No recharge was observed in test pits
around the seep. As a result, no well was installed and no
water samples were collected during either field trip.
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Site 14

Site 14 was a spring situated within a meadow 1 mile
north of the mine boundary, at an altitude of 2,50 feet.
The vegetation consisted of grass, shrubs, with scme pon-
derosa pine. Site 14 was accessible only by four-wheel-
drive vehicle. Discharge from the spring during the first
field trip was estimated to be about 4.7 x1077 ft>/¢
(1 L/minute), but no water at the site was observed during
the second field trip. As a result, a water sample (number
950627-14) was collected only during the first field trip.

Site 15

Site 15 was a seep located 1 mile east of the mine
boundary, at an altitude of 2,400 feet. Vegetation
consisted of mostly shrubs with some ponderosa pine and
grass. The site was below a steep hill, but within 400 feet
of one of the primary roads to Midnite Mine. A well was
installed and a water sample (number 950621-15; was
collected during the first field trip. Because there was little
water in the well during the second field trip, no water
sample was collected.

Site 16

At Site 16, a borehole was located approximately
1/4 mile east of the mine boundary, at an altitude of
2,680 feet. The area was flat, covered with grass. shrubs,
and some ponderosa pine. Access to the site was good by
foot; however, the site could not be accessed dire~tly by
vehicle, so the Grundfos pump could not be used to collect
water samples. The depth to water during the firct field
trip was 8 feet below land surface and, with a piston hand
pump, a water-quality sample (number 950630-16) was
collected. The water level had dropped slightly t:v the
second field trip to 10.5 feet below land surface, which
created too much head to be overcome by the hand pump,
so no water-quality sample was collected during the
second field trip.

Site 17

Site 17 was a spring situated within an intermittent
stream channel about 3/4 mile east of the mine boundary,
at an altitude of 2,440 feet. The vegetation consisted of
shrubs, maple, ponderosa pine, and Douglas fir. The
discharge was approximately 1.2 x107 ft3/s (2.5 L/minute)
during the first field trip. Although site 17 was a-cessible



only by a 1/2 mile hike through moderately dense foliage,
a water sample (number 950621-17) was collected during
the first field trip. There was no flow observed during the
second field trip, so no water sample was collected.

Site 18

Site 18 was a spring, about 1/8 mile above site 17, at
an altitude of 2,480 feet. The vegetation was moderately
dense and consisted of shrubs, grass, maple, and Douglas
fir. The discharge was 2.4 x107 f3/s (5 L per minute)
during the first field trip, and a water sample (number
950622-18) was collected. Similar to site 17, no flow was
observed during the second field trip and no water sample
was collected.

Site 19

Site 19 was a seep located in a small meadow, at an
altitude of 2,520 feet. The vegetation consisted of grass,
shrubs, alder, and Douglas fir. A shallow well was
installed because there was no measurable flow at the
surface. This site was approximately 1,500 feet from
vehicle access. A water sample (number 950623-19) was
collected during the first field trip, but the well was dry
during the second field trip and no water sample was
collected.

Site 20

Site 20 was a seep located in a ditch, at an altitude
of 2,540 feet. The vegetation consisted of grass, shrubs,
ponderosa pine, and Douglas fir. No recharge was
observed in test pits around the seep. As a result, no well
was installed and no water samples were collected during
either field trip.

Site 21

Site 21 was a seep located in a ditch, at an altitude
of 2,600 feet. The vegetation consisted of grass, shrubs,
ponderosa pine, and alder. There was vehicle access
approximately 750 feet east of the site. A shallow well
was installed and a water sample (number 950622-21) was
collected during the first field trip. The well was dry
during the second field trip, thus no water sample was
collected.
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Site 22

Site 22 was a seep located within a valley bottom
about 1/4 mile southwest of Midnite Mine, at an altitude of
2,440 feet. The vegetation consisted primarily of shrubs
and maple within the valley bottom with pondero-a pine
away from the water. The site was accessible and was
easy to find on subsequent trips because the path to the site
follows a short barbed-wire fence. A shallow we'l was
installed and a water sample (number 950626-22) was
collected during the first field trip. However, the water
level in the well was too low and the recharge rate too
slow to collect a sample during the second field trip.

Site 23

Site 23 was a spring located within an interrittent
stream channel about 1 mile southeast of Midnite Mine, at
an altitude of 2,320 feet. The vegetation consiste
primarily of grass and shrubs, and access to the site was
through a large thicket of nettles. The discharge was
estimated to be less than 4.7 x10°8 £6%/s (100 mL/minute)
during the first field trip. As a result, no water samples
were collected during either field trip.

Site 24

Site 24 was a spring located in a flat area near Blue
Creek about 1 mile southwest of Turtle Lake, at ar altitude
of 2,320 ft. The discharge was approximately 0.02 ft/s
during the first field trip and about 0.01 /s durir ¢ the
second field trip. The vegetation was primarily grass and
ponderosa pine, and the site was easily accessible by
vehicle. Water samples (numbers 950624-24 and
950724-24) were collected during both field trips.

Site 25

Site 25 was a seep located in a valley bottom near
Blue Creek about 3/4 mile southwest of Turtle Lave, at an
altitude of 2,360 feet. The vegetation consisted p-imarily
of grass and shrubs, with some ponderosa pine. The site
was within 100 feet of vehicle access. A shallow well was
installed, and water samples (numbers 950620-25 and
950724-25) were collected during both field trips.



Site 26

Site 26 was a spring located in a channel about
1/2 mile west of Bear Mountain, at an altitude of
2,740 feet. The vegetation was grass, shrubs, and maple.
Access to the site was poor, and could only be reached by
traversing about 1 mile through dense vegetation. The
flow rate was less than 0.01 ft*/s and no water sample was
collected from site 26 during either field trip.

Site 27

Site 27 was at Blue Creek above Midnite Mine
(USGS stream gaging station 12433542) located about
3/4 mile south of the mine boundary. The vegetation
consisted of shrubs, grass, maple, and ponderosa pine.
The discharge was approximately 2.5 ft*/s during the first
field trip, but had decreased to less than 1 ft3/s during the
second field trip. It was easily accessible just off the Blue
Creek Campground road, and water samples (numbers
950626-27 and 950723-27) were collected during both
field trips.

Site 28

Site 28 was a seep situated near the mouth of an
intermittent stream drainage approximately 1/2 mile north
of Bear Mountain, at an altitude of 2,610 feet. The
vegetation primarily consisted of grass, shrubs, and
Douglas fir. Access to this site was poor and could only be
reached by traversing through dense vegetation. As a
result, no water samples were collected during either field
trip.

Site 29

Site 29 was a seep located in the same drainage as
site 28, at an altitude of 2,780 feet. The vegetation prima-
rily consisted of grass, shrubs, and Maple. Site 29 was
even less accessible than site 28, so no water-quality
samples were collected during either field trip.
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Site 30

Site 30 was a spring located in the channel cf an
intermittent stream 3/4 mile east of Spokane Mountain,
at an altitude of 2,760 feet. The vegetation consisted
primarily of shrubs with some ponderosa pine. Access to
this site was good; it could be reached within 100 feet by
vehicle. The discharge was about 1.2 x10°7 ft%/s
(250 mL/minute) during the first field trip, but there was
no water at the site during the second field trip. Asa
result, a water sample (number 950629-30) was collected
only during the first field trip.

Site 31

Atsite 31, a borehole was located in a flat area about
1/4 mile southwest from the mine boundary, at an altitude
of 2,440 feet. The vegetation consisted primarily of
shrubs and ponderosa pine. There was direct vehicle
access to the site, which was situated just off one of the
main entrance roads to Midnite Mine. The water 1=vel was
8 feet below land surface during the first field trip and
dropped to 12 feet below land surface by the seccnd field
trip. Water samples (numbers 950630-31 and 950726-31)
were collected during both field trips.

Site 32

Site 32 was a spring within the channel of a»
intermittent stream 1 mile northwest of Turtle Lake, at an
altitude of 2,560 feet. The vegetation consisted pri-
marily of grass, shrubs, and ponderosa pine. The site was
easily accessible and was located at the intersection of a
dirt road and the intermittent stream drainage. TI=
discharge was about 1.9 x107 ft3/s (400 mL/minute)
during the first field trip; however, there was no fow
observed during the second field trip. A water sample
(number 950628-32) was collected only during tl'= first
field trip.
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Table B1.--Values and concentrations of common constituents in water samples from springs, seeps, and stream:s in
basins adjacent to or near Midnite Mine, Stevens County, Wash.

[uS/cm, microsiemens per centimeter at 25°Centigrade; °C, degrees Centigrade; mg/L, milligrams per liter; pg/".,
micrograms per liter; --, no data; <, less than]

Specific Specific pH, field pH, lab Water Chemical Hardness,
Sample conductance, conductance, (standard (standard temperature Oxygen total (mg/L
number field (uS/cm) lab (uS/cm) units) units) °C) Demand (mg/L) as CaCOj3)
950620-01 93 92 6.6 7.0 9.8 13 30
950623-02 169 169 6.7 6.5 9.8 120 63
950622-03 89 93 7.4 73 - 49 28
950725-03 106 116 7.2 6.9 13.5 210 41
950622-04 180 108 6.8 6.5 - 46 --
950619-05 68 75 7.0 7.0 11.3 <10 23
950628-06 181 184 7.0 72 11.0 12 63
950724-06 184 182 6.8 6.6 11.5 1 61
950630-07 188 187 6.7 6.5 11.0 <10 68
950726-07 201 199 6.4 69 11.0 12 64
950629-08 125 121 6.5 6.7 11.0 <10 40
950726-08 121 120 6.6 6.8 115 <10 40
950627-09 73 73 74 7.3 110 <10 24
950723-09 81 83 7.4 7.1 17.5 63 27
950623-10 169 169 69 7.2 10.5 65 53
950725-10 187 186 6.8 72 16.5 390 60
950627-14 121 120 7.4 7.5 10.0 110 41
950621-15 164 165 6.9 72 11.5 28 62
950630-16 369 350 7.7 6.8 10.0 20 100
950621-17 203 207 72 6.9 9.5 <10 86
950622-18 143 146 7.0 7.0 9.5 41 55
950623-19 151 144 7.0 72 10.0 10 50
950622-21 167 - 6.8 7.0 10.0 17 63
950626-22 287 236 6.9 7.0 16.8 200 100
950624-24 84 89 6.7 6.4 8.5 17 23
950724-24 87 87 6.7 72 11.0 65 26
950620-25 97 99 6.7 71 11.5 14 30
950724-25 94 94 6.7 6.9 12.0 27 31
950626-27 118 120 7.7 7.8 -- 13 44
950723-27 112 112 7.8 7.1 18.5 14 40
950629-30 102 105 72 73 13.0 <10 36
950630-31 504 488 7.7 7.0 -- 16 220
950726-31 529 508 7.4 7.1 11.5 <10 200
950628-32 150 150 7.0 73 14.0 <10 50
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Table B1.--Values and concentrations of common constituents in water samples from springs, seeps, and streams i
basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Calcium, Magnesium, Sodium, Sodium Alkalinity, field Alkalinity, lab Sulfate,
Sample dissolved dissolved dissolved adsorption (mg/L as (mg/L as dissolved
number (mg/L asCa) (mg/LasMg) (mg/LasNa) ratio CaCO3) CaCOy) (mg/L as SOy)
950620-01 8.5 2.0 6.2 0.5 -- 43 1.5
950623-02 16 55 6.3 03 66 65 9.7
950622-03 7.6 22 6.7 0.6 38 40 34
950725-03 11 32 8.3 0.6 59 58 1.0
950622-04 -- - 6.9 - 47 51 23
950619-05 55 22 46 04 26 29 6.5
950628-06 17 5.0 9.7 0.5 73 76 13
950724-06 16 5.0 10 0.6 71 72 i4
950630-07 19 49 9.0 0.5 43 43 40
950726-07 18 47 9.3 0.5 41 42 45
950629-08 8.0 4.8 7.6 05 46 50 6.8
950726-08 8.3 4.6 78 0.5 47 49 6.4
950627-09 72 15 44 04 29 31 50
950723-09 8.1 1.6 47 04 32 34 33
950623-10 14 43 11 0.7 81 84 0.2
950725-10 16 49 13 0.7 87 89 0.2
950627-14 11 3.2 7.9 0.5 52 54 52
950621-15 19 3.6 6.6 0.4 64 76 38
950630-16 26 8.9 79 0.3 159 99 14
950621-17 26 5.1 8.0 04 93 102 4.6
950622-18 16 36 7.7 05 65 71 2.8
950623-19 14 37 79 0.5 72 70 3.0
950622-21 19 38 8.5 0.5 77 - -
950626-22 29 6.6 9.2 04 108 109 71
950624-24 6.0 2.0 6.6 0.6 36 36 38
950724-24 7.6 1.8 6.0 0.5 35 37 3.6
950620-25 8.7 2.0 53 04 36 41 39
950724-25 9.0 2.0 58 05 39 41 32
950626-27 13 2.7 6.0 04 50 52 58
950723-27 12 24 6.1 04 50 51 39
950629-30 il 2.1 6.2 04 49 51 2.2
950630-31 70 11 16 05 172 156 86
950726-31 65 10 16 0.5 166 147 100
950628-32 14 3.6 9.2 0.6 66 70 5.7
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Table B1.--Values and concentrations of common constituents in water samples from springs, seeps, and streams in
basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Chloride, Fluoride, Silica, diss- Solids, residue  Solids, Nitrogen, nitrite, Nitrozen, ammonia,
Sample dissolved dissolved olved (mg/l.  4¢180°C, dis- residue, dissolved dissolved
number (mgLasCl) (mg/LasF)  asSiOy) solved (mg/L)  total (mg/L)  (mg/L asN) (mg/L. as N)
950620-01 1.2 0.19 46 106 9 <0.01 -
950623-02 2.1 0.2 39 150 556 0.01 -
950622-03 13 0.27 40 98 260 0.01 -
950725-03 1.5 0.2 36 106 848 < 0.01 0.13
950622-04 1.6 0.2 0.2 92 520 0.01 -
950619-05 0.8 0.17 38 92 5 <0.01 -
950628-06 1.4 0.1 50 154 1 < 0.01 -
950724-06 2.1 0.1 56 160 212 <0.01 <0.015
950630-07 1.5 <0.1 35 144 3 <0.01 -
950726-07 1.9 0.1 35 146 6 <0.01 <0.015
950629-08 0.8 <0.1 35 98 <1 <0.01 -
950726-08 0.9 <0.1 36 98 4 <0.01 <0.015
950627-09 0.6 0.39 33 76 1 <0.01 -
950723-09 0.6 0.4 34 78 7 <0.01 < 0.015
950623-10 1.7 0.2 62 162 1,090 0.01 -
950725-10 22 0.2 <0.1 168 6,300 <0.01 0.21
950627-14 1.1 <0.1 40 106 368 <0.01 -
950621-15 1.2 0.1 51 142 908 <0.01 -
950630-16 4.6 <0.1 39 142 13 <0.01 -
950621-17 1.1 0.1 50 166 13 <0.01 -
950622-18 1.1 0.1 48 130 420 <0.01 -
950623-19 12 0.1 46 124 244 0.01 -
950622-21 -- - 43 -- - 0.01 -
950626-22 2.7 0.1 49 176 1,930 0.01 --
950624-24 1.0 0.2 42 88 308 0.01 -
950724-24 1.1 0.1 43 92 190 0.01 < 0.015
950620-25 2.1 0.2 40 108 28 < 0.01 -
950724-25 1.6 0.1 44 98 142 <0.01 < 0.015
950626-27 1.3 0.1 40 116 3 <0.01 -
950723-27 1.3 0.1 39 100 6 <0.01 < 0.015
950629-30 0.9 <0.1 39 98 8 <0.01 -
950630-31 13 0.2 15 312 38 <0.01 -
950726-31 1.2 0.2 21 326 16 <0.01 2.4
950628-32 1.7 <0.1 52 122 1 < 0.01 <0.015

26



Table B1.--Values and concentrations of common constituents in water samples from springs, seeps, and streams in
basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Phosphorous, Aluminum, Aluminum, Barium, Iron, Manganese, Manganese,
Sample dissolved dissolved total dissolved dissolved dissolved total (ng/L
number (mg/L as P) (ng/L as Al) (ng/Las Al)  (ug/L as Ba) (ug/LasFe)  (ug/L as Mn) as Mn)
950620-01 - <10 990 31 25 <10 20
950623-02 - 60 8,800 100 4,100 3,400 610
950622-03 - 950 6,700 18 630 260 610
950725-03 0.31 170 14,000 37 2,900 570 1,500
950622-04 - - 120 - 23,000 1,600 1,200
950619-05 -- 20 790 11 47 <10 10
950628-06 -- 50 120 79 30 6 30
950724-06 0.07 80 3,200 79 170 120 210
950630-07 - 20 100 13 23 66 120
950726-07 < 0.01 <10 90 13 33 84 110
950629-08 - 10 40 <2 9 1 30
950726-08 0.03 <10 50 <2 <3 1 <10
950627-09 - 150 220 14 130 7 20
950723-09 0.03 80 210 15 72 5 <10
950623-10 - 320 33,000 < 100 150 50 260
950725-10 0.04 70 87,000 <100 120 70 850
950627-14 - 160 780 22 180 15 1,200
950621-15 - <10 19,000 100 9 1,000 2,300
950630-16 - <10 60 7 8 1,600 1,600
950621-17 - <10 440 61 120 1 110
950622-18 -- 50 13,000 52 61 23 230
950623-19 - 850 7,800 <100 390 <10 170
950622-21 - 220 6,600 51 130 400 530
950626-22 - 30 31,000 100 55 890 1,400
950624-24 - 1,400 8,100 <100 460 20 90
950724-24 0.07 320 3,600 36 340 4 10
950620-25 - 20 2,600 34 13 5 20
950724-25 0.05 240 3,600 35 280 3 90
950626-27 -- 110 310 28 270 12 40
950723-27 0.11 20 190 25 99 7 20
950629-30 - 50 270 35 60 26 30
950630-31 - <10 250 64 27 550 650
950726-31 0.03 <10 <10 68 4,500 700 680
950628-32 - 110 240 63 69 5 <10
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Table B2.--Concentrations of trace elements in water samples from springs, seeps, and streams in basins cdjacent to
or near Midnite Mine, Stevens County, Wash.

[mg/L, milligrams per liter; ug/L, micrograms per liter; --, no data; <, less than]

Arsenic, Cobalt, Copper, Copper,
dissolved Beryllium, Cadmium, Cadmium, Chromium, dissolved dissolved tctal

Sample (mg/L as dissolved dissolved total dissolved (ug/L as (ng/L as (ng/L as
number As) (ng/LasBe) (ug/LasCd) (ug/LasCd) (ug/L asCr) Co) Cu) Cu)
950620-01 - <05 <1 <10 <1 <3 <10 <10
950623-02 - <05 <1 <10 <1 27 30 280
950622-03 - <0.5 <1 <10 <1 <3 <10 40
950725-03 4 <05 <1 <10 <5 22 <10 30
950622-04 - -- -- <10 19 -- - 2,500
950619-05 - <0.5 <1 <10 <1 <1 <1 <10
950628-06 - <0.5 <1 <10 <5 <3 <10 <10
950724-06 2 <0.5 <1 <10 <5 6 <10 <10
950630-07 <1 1.4 <1 <10 <5 <3 <10 <10
950726-07 <1 <05 <1 <10 <5 <3 <10 <10
950629-08 <1 1.3 <1 <10 <5 <3 <10 <10
950726-08 <1 <0.5 <1 <10 <5 <3 <10 <10
950627-09 - <0.5 <1 <10 <5 <3 <10 <10
950723-09 3 <0.5 <1 <10 <5 3 <10 <10
950623-10 1 <10 <1 <10 <1 <1 25 600
950725-10 <1 <10 <1 <10 <1 <1 4 200
950627-14 - <0.5 <1 <10 <5 <3 <10 <20
950621-15 -- <0.5 <1 <10 <1 <1 25 340
950630-16 <1 <05 <1 <10 <5 <3 10 180
950621-17 -- <05 <1 <10 <1 <1 74 350
950622-18 -- <05 <1 <10 <1 <1 <10 240
950623-19 <l <10 <1 <10 <1 <1 18 140
950622-21 - <0.5 <1 <10 <1 <3 <10 100
950626-22 - <0.5 4 <10 <5 <3 <10 700
950624-24 <1 <10 <1 <10 <1 <1 2 30
950724-24 <1 <0.5 <1 <10 <5 7 <10 30
950620-25 - <05 <1 <10 <1 <3 30 70
950724-25 <1 <05 <1 <10 <5 5 <10 40
950626-27 -- <0.5 <1 <10 <5 . <3 <10 <10
950723-27 <1 <05 <1 <10 <5 <3 <10 <10
950629-30 -- <05 <1 <10 <5 <3 <10 <10
950630-31 <1 <0.5 <1 <10 <5 <3 <10 <10
950726-31 <1 <0.5 2 <10 <5 10 <10 <10
950628-32 -- <05 2 <10 <5 <3 <10 <10
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Table B2.--Concentrations of trace elements in water samples from springs, seeps, and streams in basins adjacent to
or near Midnite Mine, Stevens County, Wash.--continued

Lead, Lithium, Mercury, Molybde- Nickel, Silver, Strontium, Zinc, Zinc,
dissolved dissolved dissolved num, dissol-  dissolved dissolved dissolved dissolved total
Sample (ng/L as (ng/L as (mglLas  ved(ug/Las  (pg/llas (pg/L as (ng/L as (ng/L as (ne/L
number Pb) Li) Hg) Mo) Ni) Ag) Sr) Zn) as Zn)
950620-01 <10 11 <0.1 <10 <10 <1 78 <3 <10
950623-02 <10 10 <0.1 32 <10 <1 110 36 179
950622-03 <10 10 <0.1 6.6 <10 <1 43 <3 31
950725-03 <10 9 <0.1 10 <10 <1 64 5 69
950622-04 -- -- <0.1 1.1 -- -- -- 2,200 1,601
950619-05 <1 9 <0.1 <1.0 <1 <1 37 6 <10
950628-06 <10 5 <0.1 <10 <10 <1 120 5 <10
950724-06 <10 <4 <0.1 <10 <10 2 110 3 21
950630-07 <10 27 <0.1 10 <10 1 100 <3 <10
950726-07 <10 33 <0.1 <10 20 2 100 5 <10
950629-08 <10 42 <0.1 <10 <10 <1 50 <3 <10
950726-08 20 37 <0.1 <10 <10 <1 49 6 <10
950627-09 10 <4 <0.1 <10 <10 2 42 <3 <10
950723-09 <10 4 <0.1 <10 <10 1 47 <3 <10
950623-10 <1 <10 <0.1 <1.0 2 <1 140 40 379
950725-10 <1 <10 <01 <10 2 <1 160 <10 239
950627-14 10 11 <0.1 <10 <10 <1 80 <3 31
950621-15 <1 <4 <0.1 <10 2 <1 120 67 269
950630-16 <10 6 <0.1 <10 <10 <1 66 44 142
950621-17 <1 9 <0.1 <1.0 <1 <1 110 55 170
950622-18 <1 <10 <0.1 <10 <1 <1 110 12 170
950623-19 <1 <10 <0.1 <10 1 <1 100 <10 129
950622-21 <10 14 -- 1.4 <10 <1 110 31 91
950626-22 <10 7 <0.1 10 <10 <1 170 23 490
950624-24 <1 <10 <0.1 <1.0 <1 <1 50 <10 80
950724-24 <10 <4 <0.1 <10 <10 <1 60 7 40
950620-25 <10 7 <0.1 <10 <10 <1 74 77 <10
950724-25 20 5 <0.1 <10 <10 3 73 6 30
950626-27 <10 4 <0.1 <10 <10 <1 91 <3 <10
950723-27 20 4 <0.1 <10 <10 1 88 <3 <10
950629-30 <10 13 -- <10 <10 <1 92 8 <10
950630-31 <10 47 <0.1 <10 <10 <1 640 <3 <10
950726-31 40 414 <0.1 <10 <10 <1 600 4 10
950628-32 <10 9 <0.1 <10 <10 1 130 <3 <10
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8180 in water samples from spvings,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.

[pCi/L, picocuries per liter; pCi/g, picocuries per gram; pg/ L, micrograms per liter; PE, precision estimate; -, concen-
tration of radionuclide less than instrumentation background; --, no data; VSMOW, Vienna Standard Mean Ocean
Water]

Alpha, gross, Alpha, gross, Alpha, gross, Alpha, gross, Beta, gross, Beta, gross,

dissolved dissolved, PE dissolved dissolved, PE dissolved dissolved, PE
Sample (pCi/L as (pCi/L as (ug/Lasnatural  (ug/Lasnatural  (pCi/L as (pCi/L as
number Thorium-230) Thorium-230) Uranium) Uranium) Strontium-90) Strontium-90)
950620-01 1.60 0.928 2.21 1.30 3.82 1.09
950623-02 6.10 1.39 6.56 1.57 5.63 1.34
950622-03 2.45 1.10 3.39 1.56 2.26 0.967
950725-03 2.42 125 345 1.81 553 1.27
950622-04 3.00 1.30 4.08 1.80 3.98 1.21
950619-05 1.43 0.828 1.84 1.07 1.60 0.896
950628-06 1.25 1.04 2.06 1.74 3.21 1.18
950724-06 1.92 1.26 3.35 2.24 5.09 1.25
950630-07 1.98 1.11 3.24 1.85 3.59 1.07
950726-07 2.30 0.787 2.38 0.830 552 1.77
950629-08 144 3.21 21.2 523 223 2.16
950726-08 19.0 3.06 19.7 344 34.0 3.45
950627-09 1.44 0.822 1.96 114 2.28 0.871
950723-09 0.623 * 0.758 0.781 * 0.953 2.50 1.06
950623-10 1.64 1.11 3.10 2.14 3.36 1.06
950725-10 8.21 1.65 8.30 1.76 6.16 1.82
950627-14 1.86 1.01 3.12 1.74 2.64 0.904
950621-15 4.19 1.87 5.43 2.47 6.91 192
950630-16 0.222 % 0.365 0.229 * 0.377 9.27 1.46
950621-17 4.18 1.96 5.98 2.86 4.94 1.80
950622-18 3.97 1.57 5.88 2.40 2.69 1.16
950623-19 3.55 1.58 591 272 433 1.26
950622-21 2.47 0.813 2.51 0.846 2.63 1.08
950626-22 24.0 3.69 25.0 4.21 15.2 1.95
950624-24 -0.152 * 0.426 -0.205 * 0.576 1.54 0.923
950724-24 0.133 * 0.620 0.170 * 0.793 3.73 1.15
950620-25 432 178 4.88 2.04 432 1.74
950724-25 0.138 * 0.643 0.185 * 0.862 3.17 1.11
950626-27 2.06 1.18 3.09 1.81 3.39 1.19
950723-27 0.883 0.874 1.22# 122 3.48 113
950629-30 0.559 * 0.755 0.769 * 1.04 1.47 1.06
950630-31 113 2.05 11.3 2.18 6.88 134
950726-31 19.6 3.12 19.9 3.45 20.5 275
950628-32 0.520 * 0.830 0.859 * 1.38 311 1.18
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8'80 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Beta, gross, Beta, gross, Radon-222, Radium-226,
dissolved dissolved, PE Radon-222, dissolved, Radium-226, dissolved,

Sample (pCi/L as (pCi/L as dissolved PE dissolved PE

number Cesium-137)  Cesium-137) (pCi/L) (pCV/L) (pCi/L) (pCi/L)
950620-01 5.14 1.68 530 25 0.078 0.018
950623-02 8.52 248 360 26 1.57 0.256
950622-03 3.06 1.39 - -- 0.085 0.018
950725-03 7.58 2.13 120 20 0.367 0.063
950622-04 532 1.82 140 21 0.498 0.089
950619-05 2.06 1.20 2,900 53 0.053 0.016
950628-06 4.79 1.94 1,100 34 0.198 0.037
950724-06 7.82 2.34 1,600 39 0.190 0.039
950630-07 532 1.82 - - 0.310 0.058
960726-07 7.00 2.50 1,700 41 0.434 0.072
950629-08 31.1 5.88 - - 0.281 0.052
950726-08 41.4 7.64 59,000 226 0273 0.052
950627-09 3.05 1.26 100 20 0.100 0.022
950723-09 3.18 1.44 150 21 0.047 0.016
950623-10 5.41 1.96 -- - 0.162 0.030
950725-10 8.33 2.80 230 22 0.140 0.029
950627-14 3.97 1.52 88 19 0.076 0.019
950621-15 8.96 2.86 900 30 0.157 0.031
950630-16 18.2 4.60 - - 0.093 0.020
950621-17 6.78 2.70 670 28 0.104 0.025
950622-18 3.77 1.74 -- - 0.060 0.017
950623-19 6.47 2.17 -- - 0.088 0.017
950622-21 4.35 1.94 - - 0.117 0.026
950626-22 275 6.26 1,100 34 2.54 0.405
950624-24 2.06 1.27 1,400 40 0.166 0.031
950724-24 4.81 1.66 1,600 39 0.147 0.028
950620-25 5.18 2.23 870 30 0.118 0.026
950724-25 4.20 1.61 1,300 42 0.133 0.028
950626-27 4.79 1.85 42 18 0.105 0.024
950723-27 4.69 1.70 71 20 0.068 0.015
950629-30 1.98 1.45 670 29 0.114 0.025
950630-31 173 5.30 - -- 3.58 0.604
950726-31 334 7.39 830 32 422 0.666
950628-32 4.64 1.92 1,200 38 0.155 0.031
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 380 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Radium-226, Radium-228, Uranium-234,

Radium-226,  suspended, Radium-228,  dissolved, Uranium-234, dissolved,
Sample suspended PE dissolved PE dissolved PE
number (pCi/g) (pCi/g) (pCi/L) (pCi/lL) (pCi/L) (pCi/L)
950620-01 15.5 7.85 0.874 0.526 0.293 0.125
950623-02 - -- 0.793 0.510 1.06 0.174
950622-03 11.6 1.92 0.343 * 0.458 1.34 0.201
950725-03 14.1 2.60 0.730 0.365 1.45 0.242
950622-04 4.85 0.783 0.641 0.443 1.33 0.284
950619-05 145 5.58 0.404 * 0.426 0.093 0.039
950628-06 7.73 5.35 1.18 0.545 0.278 0.122
950724-06 - - 0.563 0.335 0.529 0.112
950630-07 6.98 1.88 1.62 0.713 1.16 0.178
960726-07 -- - 1.58 0.733 1.04 0.143
950629-08 - -- 0.950 0.575 11.9 1.33
950726-08 - - 1.20 0.718 13.0 1.48
950627-09 7.75 442 0.600 0.435 0.291 0.068
950723-09 22.7 14.6 0.354 0.299 0.171 0.068
950623-10 - - 1.07 0.597 1.33 0.235
950725-10 3.10 1.36 0.585 * 0.598 - --
950627-14 8.96 1.53 0.491 0.417 1.33 0.313
950621-15 4.47 0.719 1.57 0.651 0.676 0.156
950630-16 - -- 1.24 0.639 0.253 0.0733
950621-17 331 1.46 0.288 * 0.408 0.711 0.136
950622-18 3.98 0.757 0.683 0.490 2.10 0.308
950623-19 -- -- 1.30 0.648 2.80 0.337
950622-21 5.96 1.10 0.551 0.499 1.46 0.318
950626-22 244 3.76 1.07 0.532 14.3 1.61
950624-24 - - 1.28 0.617 0.138 0.058
950724-24 -- -- 0.887 0.418 0.143 0.059
950620-25 8.31 1.54 0.697 0.448 0.238 0.075
950724-25 8.86 2.01 0.617 0.360 0.191 0.054
950626-27 584 252 0.585 0.497 0.781 0.139
950723-27 6.46 5.24 0.338 0.286 0.567 0.134
950629-30 335 0.844 1.11 0.560 0.295 0.122
950630-31 10.7 1.86 2.83 0.881 5.07 0.565
950726-31 -- - 4.83 1.38 13.2 1.93
950628-32 20.8 10.1 0.192 * 0.408 0.464 0.194
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8'80 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Uranium-234, Uranium-235, Uranium-235,

Uranium-234, suspended, Uranium-235, dissolved, Uranium-235, suspended,
Sample suspended PE dissolved PE suspended PE
number (pCi/g) (pCi/g) (pGi/L) (pCi/lL) (pCi/g) (pCi/g)
950620-01 99.5 18.8 -0.018 * 0.029 3.12 2.82
950623-02 14.8 2.14 0.038 0.026 0.578 0214
950622-03 70.0 8.46 0.0616 0.0324 1.14 0.256
950725-03 36.6 5.02 0.024 0.023 0.978 0.445
950622-04 345 0.475 0.044 * 0.053 0.133 0.035
950619-05 23.5 6.89 0.004 * 0.015 1.61 * 1.7
950628-06 18.8 6.22 0.025 * 0.046 0.270 * 0.934
950724-06 -- - 0.015* 0.017 - --
950630-07 8.92 1.99 0.033 0.022 0.487 0.402
960726-07 - - 0.038 0.021 -- -
950629-08 - - 0.395 0.076 -- -
950726-08 - - 0.440 0.088 - -
950627-09 11.4 3.67 0.006 * 0.013 0.555 * 0.899
950723-09 15.8 6.00 0.001 * 0.013 1.63 * 2.23
950623-10 - -- 0.042 0.037 -- -
950725-10 18.1 3.32 - -- 1.01 0.618
950627-14 28.5 3.44 0.004 * 0.046 0.581 0.164
950621-15 6.77 0.850 0.038 0.036 0.224 0.058
950630-16 - - 0.00585 * 0.0160 - -
950621-17 18.5 3.13 0.013 * 0.017 0.710 0.456
950622-18 36.4 5.69 0.066 0.036 1.42 0.493
950623-19 - - 0.091 0.033 -- --
950622-21 20.1 2.79 0.014 * 0.028 0.659 0.233
950626-22 - - 0.554 0.100 - -
950624-24 - - 0.000 * 0.016 - -
950724-24 - - 0.011 * 0.015 -- -
950620-25 49.7 6.15 0.003 * 0.011 1.92 0.475
950724-25 445 6.07 0.009 * 0.011 0.913 0.450
950626-27 952 345 0.009 * 0.018 44.0* 99.8
950723-27 11.8 4.71 0.009 * 0.016 -0.409 * 0.369
950629-30 6.59 1.48 -0.002 * 0.023 0.071 * 0.173
950630-31 12.0 1.80 0.128 0.036 0.377 0.210
950726-31 - -- 0.255 0.092 - --
950628-32 31.0 10.3 0.006 * 0.047 0.576 * 2.16
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 580 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Uranium-238, Uranium-238, Lead-210,
Uranium-238, dissolved, Uranium-238, suspended, Lead-210, dissolved,

Sample dissolved PE suspended PE dissolved PE
number (pCi/L) (pCilL) (pCi/g) (pCi/g) (pCi/L) (pCilL)
950620-01 0.235 0.108 75.8 15.6 0.630 0.348
950623-02 0.956 0.161 133 1.96 0.379 0.332
950622-03 0.781 0.137 28.0 3.48 0.366 0.327
950725-03 0.804 0.157 21.6 323 1.62 0.795
950622-04 1.07 0.245 3.35 0.462 0.640 0.354
950619-05 0.083 0.037 12.1 478 0.492 0354
950628-06 0.198 0.101 139 5.26 0.186 * 0.303
950724-06 0.270 0.074 -- - 1.36 0.755
950630-07 0.848 0.140 8.20 1.88 0.644 0.341
960726-07 0.868 0.124 - - 0.520 * 0.625
950629-08 8.63 0.972 -- - 16.3 3.33
950726-08 9.20 1.07 -- - 14.9 3.30
950627-09 0.216 0.057 6.96 2.79 0.290 * 0.310
950723-09 0.127 0.058 i2.0 5.1 0.982 0.684
950623-10 0.926 0.181 - - 0.605 0.348
950725-10 -- -- 13.7 2.75 0.296 * 0.593
950627-14 0.764 0.215 17.7 2.20 0.691 0.397
950621-15 0.475 0.125 6.22 0.785 0.437 0.360
950630-16 0.201 0.0634 - - 0.308 0.304
950621-17 0.539 0.113 13.6 2.52 0.451 0.363
950622-18 1.41 0.225 252 4.08 0.614 0.353
950623-19 1.89 0.240 - -- 0.359 0.333
950622-21 0.943 0.235 15.2 2.18 0.678 0.395
950626-22 12.7 1.42 -- -- 0.920 0.432
950624-24 0.068 0.040 - - 0.624 0.372
950724-24 0.062 0.038 - -- 0.590 * 0.628
950620-25 0.150 0.058 382 4.81 0.185* 0.326
950724-25 0.167 0.050 322 4.58 0223 * 0.571
950626-27 0.590 0.115 1,120 382 1.53 0.526
950723-27 0.564 0.133 11.0 4.54 1.71 0.783
950629-30 0.260 0.113 6.16 1.41 0.210* 0.327
950630-31 293 0.342 11.4 1.72 0.650 0.365
950726-31 6.86 1.04 - -- 0.765 0.642
950628-32 0.438 0.184 18.9 7.84 0.295 * 0.359
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8'80 in water samples from springs,

seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Polonium-210, Thorium-230, Thorium-232,
Polonium-210, dissolved, Thorium-230, dissolved, Thorium-232, dissolved,

Sample dissolved PE dissolved PE dissolved PE

number (pGi/lL) (pCGi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/lL)
950620-01 0.193 0.075 0.014 * 0.016 0.004 * 0.009
950623-02 0.269 0.093 0.036 0.026 0.006 * 0.012
950622-03 0.164 0.073 0.123 0.044 0.010 * 0.013
950725-03 0.143 0.058 0.007 * 0.015 0.004 * 0.011
950622-04 0.682 0.168 0.031 0.023 0.000 * 0.012
950619-05 0.053 0.038 0.000 * 0.012 -0.000787 * 0.002
950628-06 0.040 0.037 0.008 * 0.015 0.003 * 0.011
950724-06 0.069 0.041 0.012 * 0.016 0.013 * 0.016
950630-07 0.176 0.066 0.013 * 0.017 0.000 * 0.014
960726-07 0.077 0.050 - -- -- -

950629-08 5.05 0.758 0.006 * 0.012 -0.001 * 0.002
950726-08 3.07 0.508 0.006 * 0.013 -0.003 * 0.004
950627-09 0.074 0.051 0.021 0.020 0.007 * 0.011
950723-09 0.031 0.029 0.012 * 0.014 0.019 0.018
950623-10 0.054 0.039 0.017 * 0.019 0.019 * 0.019
950725-10 -- - 0.013 * 0.017 0.010 * 0.014
950627-14 0.174 0.067 0.008 * 0.012 0.000 * 0.013
950621-15 0.040 0.034 -0.006 * 0.004 -0.000814 * 0.002
950630-16 0.0385 0.0323 0.000 * 0.034 -0.002 * 0.005
950621-17 0.075 0.046 0.003 * 0.011 -0.002 * 0.003
950622-18 0.045 0.042 0.003 * 0.009 0.000 * 0.013
950623-19 0.000 * 0.019 -0.011 * 0.009 -0.002 * 0.004
950622-21 0.045 0.041 0.012 % 0.020 0.006 * 0.014
950626-22 3.93 0.597 0.037 0.029 0.004 * 0.011
950624-24 0.075 0.048 -0.003 * 0.004 -0.004 * 0.005
950724-24 0.0340 * 0.0346 0.012 % 0.017 0.000 * 0.018
950620-25 0.046 0.035 0.009 * 0.019 -0.004 * 0.005
950724-25 0.010 * 0.015 0.002 * 0.010 -0.003 * 0.003
950626-27 0.181 0.076 0.045 0.025 0.017 0.016
950723-27 0.011 * 0.016 0.014 * 0.018 0.000 * 0.015
950629-30 0.035 * 0.036 0.000 * 0.011 0.003 * 0.008
950630-31 0.082 0.059 0.002 * 0.018 0.005 * 0.012
950726-31 0.253 0.082 0.018 * 0.026 0.009 * 0.018
950628-32 0.130 0.076 0.036 0.023 0.003 * 0.007
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8'80 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Gamma Scan, dissolved

Sample Potassium-40, Potassium-40, Chromium-51 Chromium-51, Cobalt-60 Cobalt-60,
number (pCi/L) PE (pCi/L) (pCi/L) PE (pCi/L) (pCi/L) PE (pCi/L)
950620-01 21.3 6.73 -2.88 * 13.9 0.0567 * 0.187
950623-02 27.6 4.69 0.845 * 2.12 -0.0671 * 0.186
950622-03 352 5.02 4.48 * 102 0.167 * 0.215
950725-03 1.02 * 6.41 -1.22 % 3.31 0.285 0.223
950622-04 353 5.11 3.19 % 15.0 0.275 0.209
950619-05 0.235* 5.36 -4.93 * 14.7 0.120 * 0.193
950628-06 0.148 * 8.31 375 * 4.80 -0.131 * 0.226
950724-06 2.89* 6.68 -1.44* 3.18 0.144 * 0.207
950630-07 349 5.20 0.235* 3.51 0.345 0.214
960726-07 31.5 4.93 3.66 2.97 0.0724 * 0.222
950629-08 4.89 * 7.71 -6.19 * 10.5 0.0971 * 0.210
950726-08 384 5.58 177 * 3.37 0.0185 * 0.240
950627-09 16.1 3.82 -1.85* 4.89 0.0400 * 0.207
950723-09 9.34 6.08 0339 * 3.16 -0.158 * 0.237
950623-10 38.8 5.99 -237* 4.05 -0.130 * 0.268
950725-10 - - - - - -
950627-14 242 4.38 -3.25* 4.46 0.0607 * 0.209
950621-15 9.86 6.13 -1.22% 2.55 0.153 * 0.210
950630-16 6.77 * 6.95 0.720 * 3.49 -0.0786 * 0.229
950621-17 259 4.40 1.46 * 2.06 0.195 0.192
950622-18 34.0 5.07 1.24 * 135 0.000 * 0.217
950623-19 15.2 12.9 172 % 20.2 0.202 * 0.408
950622-21 321 5.16 1.92 * 2.46 -0.113 * 0.212
950626-22 248 * 9.04 273 * 12.0 -0.0239 * 0.291
950624-24 17.6 3.85 1.83* 433 -0.0531 * 0.252
950724-24 1.95* 5.02 -0.544 * 3.10 0.129 * 0.203
950620-25 36.7 5.41 -0.641 * 2.42 -0.00566 * 0.210
950724-25 255 439 -0.449 * 2.60 0.0475 * 0.190
950626-27 31.0 5.33 1.75* 4.24 0.000 * 0.208
950723-27 19.3 3.80 0.401 * 2.97 -0.237 * 0.232
950629-30 0.210 * 6.67 3.62* 4.79 0.316 0.213
950630-31 0.0759 * 6.28 -0.521 * 7.07 -0.412 * 0.236
950726-31 1.32% 5.94 -0.968 * 3.15 0.164 * 0.217
950628-32 2.66 * 4.87 0.343 * 4.68 -0.119 * 0.220
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 580 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Gamma Scan, dissolved

Sample Zinc-65 Zinc-65, Ruthenium-106  Ruthenium-106, Cesium-134 Cesium-134,
number (pCi/L) PE (pCi/L) (pCi/L) PE (pCi/L) (pCV/L) PE (pCi/L)
950620-01 -0.332 * 0.534 0.324 * 1.69 -0.0130 * 0.188
950623-02 0.625 0.360 0.967 * 1.44 -0.0155 * 0.164
950622-03 0.425 * 0.515 -3.04 * 2.03 -0.0701 * 0.204
950725-03 0.00772 * 0.470 -0.334 * 193 0.108 * 0.197
950622-04 0.171 * 0.501 -0.159 * 2.13 0.0183 * 0.210
950619-05 -0.368 * 0.602 -1.84 * 2.01 -0.119 * 0.216
950628-06 -0.126 * 0.525 1.40 * 2.30 -0.129 * 0.234
950724-06 0.253 * 0.475 0.595 * 1.83 -0.109 * 0.191
950630-07 -0.0208 * 0.498 0.0609 * 1.86 -0.227 * 0.215
960726-07 -0.118 * 0.423 -0.134 * 1.76 -0.166 * 0.196
950629-08 -0.403 * 0.618 1.01 * 2.43 -0.198 * 0.246
950726-08 -0.394 * 0.538 -0.0720 * 2.12 -0.00824 * 0.211
950627-09 -0.150 * 0.516 1.24 * 1.94 0.0905 * 0.224
950723-09 -0.431 * 0.471 4.20 1.87 -0.0825 * 0.209
950623-10 -0.762 * 0.581 1.54 * 2.03 0.0898 * 0222
950725-10 - -- - -- -- -
950627-14 -0.0417 * 0.489 -0.0728 * 1.83 0.0579 * 0.185
950621-15 0.297 * 0.444 1.16 * 1.78 -0.112 * 0.190
950630-16 0.594 0.502 0.811 * 1.72 -0.153 * 0.202
950621-17 -0.410* 0.437 -0.746 * 1.62 0.107 * 0.158
950622-18 -0.513 * 0.575 -1.21 % 1.93 0.167 * 0.183
950623-19 0.154 * 1.12 321 % 420 -0.0461 * 0.455
950622-21 -0.384 * 0.501 1.39 % 1.67 0.182 * 0.182
950626-22 -0.582 * 0.657 -1.55% 2.65 -0.122 * 0.269
950624-24 -0.234 * 0.541 -0.264 * 2.17 0.0267 * 0.230
950724-24 0.203 * 0.417 0.996 * 1.82 0238 0.193
950620-25 -0.351 * 0.449 -1.36 * 1.80 -0.0824 * 0.201
950724-25 -0.481 * 0.434 -0.0718 * 1.61 -0.181 * 0.173
950626-27 0.229 * 0.493 -1.80 * 191 0.0136 * 0.194
950723-27 -0.00807 * 0.459 0.736 * 193 -0.104 * 0.204
950629-30 0.150 * 0.440 -0.267 * 1.92 0.0279 * 0.199
950630-31 -0.363 * 0.498 0.607 * 1.81 0.0176 * 0.186
950726-31 0.153 * 0.452 1.08 * 1.92 -0.102 * 0.196
950628-32 0.0686 * 0.444 0.294 * 1.92 -0.0462 * 0.202
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8180 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Gamma Scan, disso]ved

Sample Cesium-137  Cesium-137,  Thallium-208 Thallium-208,  Lead-212 Lead-212,
number (pCi/L) PE (pCi/L) (pCi/L) PE (pCi/L) (pCi/L) PE (pCi/L)
950620-01 0.112 % 0.170 0.547 0.189 -0.0943 * 0.437
950623-02 0.00820 * 0.179 0.518 0.183 0.169 * 0.467
950622-03 0.0114 * 0.202 - - 0.975 0.459
950725-03 -0.0658 * 0213 0.170 * 0.209 0.342 * 0.596
950622-04 0211 0.193 -0.0154 * 0204 0.0726 * 0.517
950619-05 0.102 * 0.199 0.229 0.202 0.166 * 0.507
950628-06 -0.0156 * 0224 0.463 0.251 0242 * 0.711
950724-06 -0.0605 * 0214 0471 0.227 0.459 * 0.496
950630-07 0.192 * 0.209 0.246 0212 0.581 0.289
960726-07 0.0532 * 0.194 0.405 0219 0.944 0.285
950629-08 0.132 * 0.248 - - 0.494 0.386
950726-08 0.174 * 0212 0.176 * 0.232 0.507 0.309
950627-09 -0.0529 * 0.221 0.231 0.222 0.0302 * 0.486
950723-09 0.137 * 0.197 0.468 0.212 0.609 0272
950623-10 0.0958 * 0.237 0.265 0.236 0.777 0.331
950725-10 - - - - -- -
950627-14 -0.0161 * 0.198 0.391 0213 0.122 * 0.492
950621-15 -0.225 * 0.219 0.467 0.205 0.549 0.307
950630-16 0.101 * 0.198 0.511 0214 0.271 % 0.501
950621-17 0.157 * 0.172 0.439 0.192 0.600 0.262
950622-18 0.111 % 0.198 0.423 0.192 0.808 0.285
950623-19 0.149 * 0.436 0.414 * 0.492 0.995 0.648
950622-21 -0.0354 * 0.205 0.440 0.205 0.0484 * 0.565
950626-22 -0.132 * 0.259 - - 0.466 * 0.553
950624-24 0.128 * 0.222 0.204 * 0.230 0.196 * 0.548
950724-24 0.0657 * 0.191 0.373 0.255 0.251 * 0.455
950620-25 -0.0676 * 0213 0.129 * 0.292 0.0780 * 0.493
950724-25 0.0115 * 0.179 0.293 0.183 0221 * 0.485
950626-27 -0.151 * 0.201 0.521 0.223 0.235* 0.505
950723-27 -0.00268 * 0.181 0.325 0.191 0.762 0.296
950629-30 -0.0574 * 0.199 0.542 0.218 0.0783 * 0.589
950630-31 0.0666 * 0.181 - - 0.601 0.462
950726-31 -0.208 * 0218 0.394 * 0.405 0.0516 * 0.572
950628-32 -0.0973 * 0.195 0.209 0.205 0.433 0.301
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8!80 in water samples from springs
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

_Gamma Scan, dissolved

Sample Bismuth-214  Bismuth-214, Lead-214 Lead-214, Radium-223 Radium-223,
number (pCi/L) PE (pCi/L) (pCGi/lL) PE (pCi/L) (pCi/lL) PE (pCi/L)
950620-01 0.134 * 0.359 0.330 0.314 0.232 * 0.7717
950623-02 0.893 0.398 0.631 0.330 0.136 * 0.754
950622-03 0.660 0.449 0.712 0.364 0.673 * 0.871
950725-03 0.763 0.444 -0.0416 * 0.406 -0.211 * 0.931
950622-04 1.12 0.440 0.387 0.386 -0.246 * 0.908
950619-05 0.395 * 0.423 0.480 0.370 0.112* 0.934
950628-06 0.663 0.478 0.609 0.432 0272 * 1.05
950724-06 0.936 0.458 0.973 0.392 0.0875 * 0.827
950630-07 0.932 0.442 0.465 0.359 0.0634 * 0.894
960726-07 0.864 0.416 0.283 * 0.378 0.208 * 0.849
950629-08 0.708 0.537 0.793 0.472 0.880 * 1.19
950726-08 0.297 * 0.448 0.340 * 0.401 0.167 * 0.963
950627-09 0.744 0.461 0.459 0.407 -0.675 * 0.982
950723-09 0.830 0.444 0.708 0.366 0.0249 * 0.895
950623-10 1.18 0.505 0.666 0.435 0.389 * 1.03
950725-10 -- -- -- -- - -
950627-14 1.08 0.440 0.828 0.378 -0.341 * 0.894
950621-15 0.844 0.438 0.760 0.391 0.689 * 0.916
950630-16 0.632 0.424 0.326 * 0.354 0.492 * 0.859
950621-17 0.359 0.342 0.254 * 0.310 0.0543 * 0.736
950622-18 0.529 0.375 0.486 0.358 -0.0692 * 0.791
950623-19 1.39 0.917 1.37 0.823 0.617 * 1.91
950622-21 0.659 0.397 0.627 0.380 0.822 * 0.957
950626-22 3.03 0.666 1.80 0.555 0.105 * 1.08
950624-24 1.01 0.529 0.974 0.448 0.481 * 1.05
950724-24 -0.160 * 0412 0.344 * 0.373 0.586 * 0.934
950620-25 0.799 0.426 0.382 0.341 0.509 * 0.859
950724-25 0.0349 * 0.356 0.135* 0.307 -0.204 * 0.767
950626-27 0.871 0.417 0.363 0.359 0.0873 * 0.904
950723-27 0.934 0.435 0.256 * 0.385 -0.768 * 0.878
950629-30 0.569 0.413 0.175 * 0.386 0.532 0.938
950630-31 1.55 0.451 1.85 0.641 1.38 0.810
950726-31 1.71 0.488 1.31 0.411 1.14 0910
950628-32 0.623 0.411 0.505 0.388 0.516 * 0.905
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8'80 in water samples from snrings,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Gamma Scan, dissolved

Sample Radium-226 Radium-226, Thorium-228 Thorium-228, Radium-228 Radium-228,
number (pC/L) PE (pCi/L) (pCi/L) PE (pCi/L) (pCi/L) PE (pCV/L)
950620-01 0.134 * 0.359 1.68 0.581 1.94 0.630
950623-02 0.893 0.398 2.00 0.627 1.23 0.679
950622-03 0.661 0.449 0.497 * 0.585 0.819 * 0.825
950725-03 0.763 0.444 1.03 0.784 1.98 0.773
950622-04 1.13 0.440 -0.0473 * 0.627 1.40 0.791
950619-05 0.395 * 0.423 0.701 0.618 1.07 0.750
950628-06 0.663 0.478 1.35 0.731 1.40 0.932
950724-06 0.937 0.458 1.36 0.655 2.84 0.840
950630-07 0.932 0.442 0.712 0.613 1.51 0.814
960726-07 0.864 0.416 1.17 0.631 1.93 0.886
950629-08 0.708 0.537 0.444 * 0.815 0.0289 * 0.940
950726-08 0.297 * 0.448 0.507 * 0.668 1.42 0.825
950627-09 0.744 0.461 0.474 * 1.03 1.07 0.816
950723-09 0.830 0.444 1.35 0.613 1.73 0.799
950623-10 1.18 0.505 0.766 0.683 1.40 0.943
950725-10 -- - -- -- -- -
950627-14 1.08 0.440 1.14 0.623 1.49 0.755
950621-15 0.844 0.438 1.33 0.585 2.59 0.834
950630-16 0.632 0.424 1.48 0.619 1.49 0.744
950621-17 0.359 0.342 1.25 0.547 1.13 0.656
950622-18 0.529 0.375 1.30 0.589 1.87 0.692
950623-19 1.39 0.917 1.77 1.29 132 * 1.81
950622-21 0.659 0.397 1.26 0.585 1.71 0.803
950626-22 3.03 0.666 1.92 0.828 226 1.04
950624-24 1.01 0.530 0.706 * 0.881 0.725 * 0.944
950724-24 -0.160 * 0.412 1.08 0.735 1.43 0.851
950620-25 0.799 0.426 0.368 * 0.833 1.26 0.869
950724-25 0.169 * 0.349 0.846 0.528 1.22 0.703
950626-27 0.871 0.417 1.52 0.651 1.46 0.817
950723-27 0.934 0.435 0.939 0.551 1.27 0.783
950629-30 0.569 0413 1.59 0.638 1.79 0.844
950630-31 2.53 0.666 1.38 0.991 3.38 0.977
950726-31 1.71 0.488 1.13 * 1.17 4.34 1.02
950628-32 0.623 0.411 0.612 0.600 1.34 0.832

40



Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8'80 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

Gamma Scan, dissolved

Sample Uranium-234 Uranium-234, Thorium-234 Thorium-234, Uranium-235 Uranium-235,
number (pCi/L) PE (pCi/L) (pCi/L) PE (pCi/L) (pCi/lL) PE (pCi/L)
950620-01 0.306 * 0.583 -2.58 % 339 0.201 * 0.702
950623-02 0.821 0.556 -13.4* 328 0.620 * 0.717
950622-03 1.17 0.666 26.6 * 372 0.581 * 0.887
950725-03 0.722 0.715 67.4 36.3 -0.514 * 0.958
950622-04 0.339 * 0.645 453 36.8 221 0.895
950619-05 0.370 * 0.671 40.1 359 0.397 * 0.841
950628-06 0.474 * 0.779 35.3* 38.0 0.814 * 0.970
950724-06 -0.271 * 0.681 16.7 * 345 1.10 0.886
950630-07 -0.238 * 0.679 33.5+% 35.7 0.460 * 0.903
960726-07 0.424 * 0.618 12.8 * 35.8 1.28 0.786
950629-08 0.440 * 0.833 -36.3 * 423 0.876 * 1.09
950726-08 -0.00550 * 0.733 7.66 * 412 1.21* 1.21
950627-09 0.392 * 0.731 12.1 * 39.8 -0.0130 * 0.928
950723-09 1.09 0.664 -2.43 * 40.0 1.78 0.835
950623-10 1.05 0.767 327 * 392 2.07 1.03
950725-10 -- - - -- -- --
950627-14 0.766 0.661 21.2 % 34.1 0.696 * 0.833
950621-15 -0.189 * 0.689 -4.57 * 31.7 -0.0944 * 0.900
950630-16 -0.0667 * 0.659 27.6 * 389 0.808 0.801
950621-17 0.0883 * 0.555 15.4 * 30.9 0.486 * 0.697
950622-18 0.518 * 0.586 8.22* 34.0 1.78 0.821
950623-19 1.74 1.52 254 % 73.7 0.0783 * 1.81
950622-21 1.47 0.699 52.2 35.1 0.680 * 0.887
950626-22 1.71 0.861 93.7 457 1.41 1.26
950624-24 1.25 0.789 10.9 * 40.1 0.0537 * 1.00
950724-24 0.0298 * 0.661 214 % 35.8 0.502 * 0.858
950620-25 0.988 0.650 -3.90 * 394 1.56 0.818
950724-25 0.234 * 0.553 -17.0* 30.2 1.16 0.717
950626-27 0.812 0.650 18.2 % 339 0.707 * 0.803
950723-27 0.825 0.659 417 335 0.604 * 0.829
950629-30 0.261 * 0.673 25.4 % 344 0.321 * 0.970
950630-31 1.93 0.961 33.5 327 0.384 * 0.758
950726-31 0.908 0.684 60.0 31.7 0.749 * 0.867
950628-32 0.436 * 0.662 -2.25 % 343 0.606 * 0.888
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Table B3.--Concentrations and precision estimates of radionuclides, 8D, and 8'80 in water samples from springs,
seeps, and streams in basins adjacent to or near Midnite Mine, Stevens County, Wash.--continued

___Gamma Scan. dissolved
Sample Uranium-238 Uranium-238, D 880
number (pCi/L) PE (pCi/L) (per mil VSMOW) (per mil VSMOW)
950620-01 0.330 0.314 -123 -
950623-02 0.631 0.330 -115 -
950622-03 0712 0.364 -117 -
950725-03 -0.0416 * 0.406 -115 -15.03
950622-04 0.387 0.386 -118 -
950619-05 0.480 0.370 -116 -
950628-06 0.609 0.432 -122 -15.88
950724-06 0.973 0.392 -121 -15.88
950630-07 0.465 0.359 -122 -1592
960726-07 0.283 * 0.378 -121 -15.87
950629-08 0.793 0.472 -118 -15.55
950726-08 0.340 * 0.401 -116 -15.55
950627-09 0.459 0.407 -117 -15.61
950723-09 0.708 0.366 -116 -15.44
950623-10 0.666 0.435 -122 -
950725-10 - - -123 -16.04
950627-14 0.828 0.378 -120 -15.92
950621-15 0.760 0.391 -121 -
950630-16 0.326 * 0.354 -120 -15.64
950621-17 0.254 * 0.310 -121 -15.88
950622-18 0.486 0.358 -122 -15.89
950623-19 1.37 0.823 - --
950622-21 0.627 0.380 -120 -
950626-22 1.80 0.555 -12t -15.58
950624-24 0.974 0.448 -121 -16.08
950724-24 0.344 * 0.373 -120 -16.07
950620-25 0.382 0.341 -116 -
950724-25 0.135 % 0.307 -110 -13.97
950626-27 0.363 0.359 -118 -15.02
950723-27 0.256 * 0.385 -113 -14.67
950629-30 0.175 * 0.386 -120 -16
950630-31 1.85 0.641 -121 -15.69
950726-31 1.31 0.411 -121 -15.69
950628-32 0.505 0.388 -120 -16.03

* Precision estimate equal to or greater than reported value.
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APPENDIX C.--QUALITY ASSURANCE
AND ANALYTICAL PRECISION

Five duplicate samples and one field blank were
collected during the two field trips. Duplicate samples
were collected from sites 6, 7, 14, and 32 during the first
field trip, and from site 27 during the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>