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URANIUM HYDROGEOCHEMICAL AND STREAM SEDIMENT
RECONNAISSANCE IN SOUTHWESTERN MONTANA

by

David E. Broxton

ABSTRACT

The Los Alamos Scientific Laboratory conducted a Hydrogeochemical
and Stream Sediment Reconnaissance in southwestern Montana from early
August to mid-October of 1976. A total of 1240 water and 1933 sediment sam-
ples were collected from 1994 locations at a nominal density of one location
per 10 km?. The water samples were collected from streams, wells, and
springs; sediment samples were taken ai streams and springs. All samples
were analyzed at Los Alamos for total uranium by fluorometry or delayed-
neutron counting.

The uranium content of water samples ranges from below the detection
limit (<0.2 ppb) to 45.30 ppb and has a mean value of 1.40 ppb. The uranium
conterit of the sediment samples ranges between 0.20 and 296.80 ppm and
averages 6.12 ppm. The chosen uranium anomaly threshold value was 7 pph
for surface waters (streams), 9 ppb for groundwaters (wells and springs),
and 25 ppm for all sediment samples.

The study area consists of the fo.lowing lithologic groups: Precambrian
basement complex, Precambrian Belt metasediments, Palcozoic and
Mesozoic shelf sediments, Cretaceous and early Tertiary volcanic and
plutonic rocks, Laramide orogenic clastic sediments, and middle to late
Tertiary volcanic rocks and intermontane basin sediments. Most of the
anomalous water and sediment samples with well-developed dispersion
trains occur in areas underlain by or adjacent to silicic plutonic rocks of the
Idaho and Boulder batholiths. These anomalies may indicate the presence
of uraniferous veins and pegmatites similar to those already known to exist
in the area. Fewer anomalous water samples occur in areas underlain by
Precambrian basement complex and Tertiary basin fill.

I. INTRODUCTION

This report presents data gathered in a
Hydrogeochemical and Stream Sediment Recon-
naissance (HSSR) conducted by the Los Alamos
Scientific Laboratory (LASL) in southwestern Mon-

tana. The HSSR was initiated by the US Depart-
ment of Energy (DOE) to outline areas favorabhle for
uranium exploration by examining uranium concen-
trations in natural waters and stream sediments.
The LASL has the responsibility for completing the
HSSR in the states of New Mexico, Colorado,
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Wyoming, Montana, and Alaska by 1981. Informa-
tion gathered in the HSSR will ultimately be incor-
porated into a National Uranium Resource Evalua-
tion (NURE) report which is designed to provide
more accurate estimates of US uranium reserves for
long-range energy planning and to help identify
areas of interest for exploration by the private
sector.

Location

Natural water end stream sediment samples were
collected over a 24 300-km? area in the southwestern
part of Montana. The study area is bounded by the
46th parallel on the north, the 112th meridian on the
east, and the Montana-Idaho border on the west and
south (Fig. 1). This area includes all of Beaverhead
County and parts of Madison, Jefferson, Silver Bow,
Deerlodge, and Ravalli Counties in Montana.

This report does not include samples collected in
the area underlain by the Boulder batholith. The
Boulder batholith data were collected as part of a
pilot study and will be released soon in a separate
report. The area for which data are not presented
consists of the Butte South 15-minute topographic
quadrangle and the Homestake, Pipestone Pass,
Delmoe Lake, Grace and Dry Mountain 7 1/2-
minute topographic quadrangles (Fig. 1).

Field work for the study took place from early
August to mid-October of 1976. Field samples were
collected by a private firm contracted by the LASL.

Paved roads traverse the populated intermontane
basins and follow major stream canyons through the
mountains. Graveled and unimproved dirt roads
provide access to some of the more remote parts of
the area. Numerous jeep trails extend into the
mountains, but the most rugged parts of the areas
are accessible only from the ground by foot or
horseback.

Field and Analytical Methods

A total of 1240 natural waters and 1933 sediment
samples were collected from the 1994 locations
shown on Plate I in the rear pocket. Water samples
were collected from three sources: streams, wells,
and springs. All water samples were filtered through
new 0.45-um membrane filters into clean
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polyethylene 25.m# vials and 41-m£ reactor rabbits.
The water samples were then acidified to a pH < 1
with 8N, reagent-grade HNO, at the sample site.
About 450 g of fine-grained, water-transported sedi-
ment were collected from streams and springs. The
sediment samples were transported to the contrac-
tor's field laboratory where the sediment was dried
at £100°C and sieved to —100 mesh through stain-
less steel sieves. The sieved fraction was then placed
in a properly labeled 25-m# vial for transport to the
LASL.

Prenumbered field data forms, provided by the
LASL, were completed by the sampler at each sam-
ple site. The data forms indicate both sample type
and treatment at each location. Other site informa-
tion recorded on each field data form and shown in
the headers of Appendixes A and B includes: loca-
tion, weather conditions, geography, general
bedrock geology, and measurement of the
equivalent uranium at a surface location close to the
sample site. Water temperature, pH, and specific
conductance measurements were also recorded at
those sites where water samples were taken.

Water and sediment samples were analyzed at the
LASL for total uranium. Initially all water samples
were analyzed by fluorometry; however, those sam-
ples found to contain uranium in excess of 10 parts
per billion (ppb)—the maximum concentration
measurable by this method without
recalibration—were reanalyzed by delayed-neutron
counting (DNC). Data for water samples analyzed
by fluorometry and DNC are listed together in Ap-
pendix A. DNC analyses are indicated by asterisks
in Appendix A. An HSSR pilot survey by Sharp and
Aamodt (1976) shows that total uranium concentra-
tions measured in water by the fluorometry and
DNC techniques used at the LASL are comparable.
The relative error of both analytical techniques is
~30% at the lower limits of detection and ~15% or
more at values an order of magnitude above. All
sediment samples were analyzed for total uranium
in the parts per million (ppm) range using DNC
techniques.

The location of each sample site is plotted, along
with its location number, at a scale of 1:250 000 on
Plate 1 in the rear pocket. The uranium concentra-
tions measured in the water and sediment samples
collected in ihis study are presented in graphic
form, also at a scale of 1:250 000, as overlay Plates IT
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and III, as data listings in Appendixes A and B, and
as histograms in Appendix C.

The field methods and analytical techniques used
in the LASL HSSR program: are described briefly in
Appendix D and in more detail in reports by Sharp
and Aamodt (1976), Sharp (1977), and Hues et al.
(1977).

Climate’

The climate in southwestern Montana is semiarid
in the basins and semihumid in the mountainous
regions. Winters are long and cold; summers are
short and mild. In the basins, the average tem-
perature in January ranges between —12 and —7°C;
the average temperature in July is between 15 and
21°C (US Dept. Comm., NOAA, 1965). Precipita-
tion in the basins is greatest during the early sum-
mer months and least in 'ne winter. Snow ac-
cumulated during the winter months meits by late
May or early June, except in the higher peaks which
remain snow-covered all year. Precipitation pat-
terns in the mountains are much more variable than
in the basins.

Precipitation data for the months in which field
sampling took place are presented in Table 1. In
general, precipitation was uniformly distributed
over the whole study area during the sample-
collecting period. During August and September the
area received more rain thar usual, but the October
rainfall was below average.

Geography

The area described in this report is part of the
Northern Rocky Mountain physiographic province
(Fenneman, 1931). It is characterized by linear,
northwest- and northeast-trending mountain ranges
separated by broad intermontane basins. From west
to east the principal mountain systems are the Bit-
terroot, Beaverhead, and Anaconda Mountains; the
Pioneer, Blacktail, and Tendoy Mountains; and the
Highland, Tobacco Root, Ruby, and Snowcrest
Mountains (Fig. 1). Many mountain peaks are
higher than 3000 m, but in general the main moun-
tain ridges are between 2400 and 3000 m in eleva-
tion. The elevations of the large basins that separate
the mounta:n ranges are between 1500 and 1800 m.

4

Terraced plains dip gently toward the centers of the
basins, with different terrace levels representing
verious episodes of late Tertiary erosion (Pardee,
1950).

Drainage and Hydrology

The east and west forks of the Bitterroot River
drain the sxtreme northwestern corner of the study
area. Waters of the Bitterroot River flow northward,
eventually entering the Clari- Fork of the Columbia
River.

The rest of the area is within the Missouri River
drainage sysiem, the headwaters of which rise in the
western and southeastern part of the study area as
the Big Hole and Beaverhead Rivers, respectively.
These rivers join at the town of Twin Bridges to
become the Jefferson River. Further east, outside
the study area, the Jefferson River merges with the
Madison and Gallatin Rivers at Three Forks tu
become the Missouri River.

The principal groundwater reservoirs in the area
are in the thick, unconsolidated deposits of the large
intermontane basins (USGS, 1963). These reservoirs
are recharged by rainwater and by influx of seasonal
runoff from the adjacent mountains. In some
heavily cultivated areas irrigation waters infiltrate
the ground and also contribute to the grourdwater
supply.

Groundwater is discharged at the surface by ef-
fluent seepage into streams, springs, and seeps; by
evaporation and transpiration; and by pumping of
wells (Konizeski et al., 1968).

The surface and groundwaters of the area are
classified as a calcium bicarbonate type. Concentra-
tions of dissolved solids are relatively low, ranging
between 50 and 500 ppm. The amount of sedirient
transported by the major streams is also relatively
minor, with an average annual sediment yield <100
metric tons per square mile (USGS, 1963).

il. GEOLOGY
Regional Tectonic Setting
The area discussed here is located along the hinge

zone separating the deformed Cordilleran
miogeosyucline and the Wyoming Shelf (Fig. 2).



TABLEI

PRECIPITATION TOTALS FOR AUGUST, SEPTEMRER,
AND OCTOBER AT SELECTED WEATHER STATIONS IN
SOUTHWESTERN MONTANA
(In millimeters)

Weather
Station AV Av Av
and Time 1971- 1961- 1951-
Eievation® Period 1976 1975 1970 1960
Sula INE Aug. 51.3 34.9 27.9 36.3
(1364 m) Sent. 45.0 [9.6 34.5 32.3
Oct. 18.8 37.7 34.5 31.8
Wisdom Aug. 46.7 30.6 23.1 27.7
(1847 m) Sept. 64.3 14.9 34.3 14.7
Oct. 2.0 16.1 20.8 2i.8
Wise River Aug. 62.5 29.7 23.1 29.7
SWNW Sept. 62.0 12.4 36.8 17.8
(1747 m) Oct. 2.3 19.7 23.1 21.6
Whitehall Aug. 55.6 30.1 28.4 17.8
75 Seri. 775 27.0 29.5 16.3
(1304 m) Oct. 10.7 33.2 14.5 08.1
Dillon Aug. 20.6 27.4 25.4 18.0
Airport Sept. 71.4 10.1 25.9 15.5
(1590 m) Oct. 7 28.3 14.7 11.7
Grant Aug. 49.3 27.4 19.3 N.R."®
(1772 m) Sept. 49.0 19.9 33.3 N.R.
Oct. 9.4 23.5 11.9 N.R.
Lima Aug. 43.4 26.1 35.6 26.2
(1912 m) Sepi. 46.5 279 35.3 17.3
Oct. 20.3 28.9 14.0 i3.0

sLocations f weather siations are shown in Fig, 1.
"N.R. = precipitation data not reported.

The hinge zone coincides with, and is parually A belt of Laramide basement uplifts, contem-
obscured by, the eastern margin of the Montana fold poraneous with the fold and thrust belt, extends
and thrust belt which consists of north- and northwestward across the Wyoming Shelf. The

northwest-trending folds and thrusts, The fold and study area is located at the north end of the uplift
thrust belt is covered in the Snake River dowrwarp belt where it intersects the miogeosyncline-shelf
but reappears southward along the idaho-Wvoming boundary.

border.
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During the waning stages of the Laramide orogeny
the Cordilleran miogeosyncline and the hinge zone
were intruded by the Idaho and Boulder batholiths,
respectively. The northern part of the study area is
largely underlain by rocks of these two silicic
batholiths.

Southwestern Montana is also situated along the
eastern margin of the region of Basin and Range
block faulting in the western United States. The
Jate Tertiary block faulting is superimposed on all
older structures.

Stratigraphy

Table I is a stratigraphic column showing the
major lithologies in the Tendoy Mountains area.
The rocks of southwestern Montana represent
nearly all geologic ages and include a wide variety of
igneous, metamorphic, and sedimentary units.

Crystalline Precambrian rocks form the basement
complex in the area. The basement complex is
separated from overlying, slightly metamorphosed
sediments of the Belt supergroup by a major uncon-
formity. Thick accumulations of Belt sediments
were deposited in the western and northern part of
the area but these late Precambrian sediments ap-
parently were not deposited in the east or southeast.

Paleozoic and earlv Mesozoic shallow marine and
continental sediments were later deposited as con-
tinuous layers over the whole area. These sedimen-
tary rocks were later complexly faulted and partially
eroded during the late Cretaceous-carly Tertiary
Laram.de orogeny. During the Laramide orogeny,
the northern part of the area was the locus of major
igneous activity, with widespread volcanism
preceding the intrusion of the Boulder and Idaho
batholiths.

Since the Laramide orogeny, the area has un-
dergone regional uplift, broad warping, and Basin
and Range-type block faulting. Continental sedi-
ments have filled the depressions created by these
post-Laramide episodes of deformation.

Precambrian Rocks. Two major series of
Precambrian rocks occur in southwestern Montana:
the older, highly metamorphosed rocks of the
gneissic basement complex, and the younger,

slightly metamorphosed metasediments making up
the Belt series.

The older basement complex, which crops out in
the Ruby, Tobacco Root, and Highland Mountains,
is divided into three major subgroups. The oldest
rocks, referred to as pre-Cherry Creek rocks in Table
II, consist of isoclinally folded and migmatized
gneiss and amphibolite in which the individual
lithologies are traceable only over short distances.
These older rocks are overlain by complexly folded
metasedimentary gneiss, schist, and marble of the
Cherry Creek group in which the primary bedding
structures are often preserved and the lithologies are
laterally continuous (Heinrich and Rabbit, 1960;
Sahinen, 1950; and Reid, 1957). The youngest mem-
ber of the basement complex is the Dillon granitic
gneiss, a foliated, sheetlike intrusion that cuts both
Cherry Creek and pre-Cherry Creek rocks.
Numerous dikes, sills, pegmatites, and siliceous
veins are associated with the Dillon gneiss.

The Belt series, a late Precambrian geosynclinal
deposit, contrasts markedly with older, highly
deformed and metamorphosed rocks of the base-
ment complex. Belt rocks consist predominantlyv of
slichtlv metamorphosed, thick-bedded, and fine-
rrained argillite, micaceous metaquartzite with less
common limestone, and dolomite (Harrison and
Grimes, 1970). The stratigraphy of the Belt series,
representing about 600 m.y. of deposition, is sum-
marized by Smith and Barnes (1966) and Harrison
(1972). The Ravalli and Missoula groups form the
most extensive outcrops of the Belt series in
southwestern Montana, while the aerial extents of
the Piegan and North Boulder groups and the
Prichard formaticn are much more restricted. Belt
strata are at least 3000 m thick in the Pioneer
Mountains (Myers, 1952). Just outside of the
southwest corner of the study area, in the Lemhi
Range of Idaho, Ruppel (unpublished data cited in
Harrison, 1972) has measured a section of Belt rocks
up to 13 7€) m thick.

Cambrian-Jurassic Shelf Deposits. The hasal
part of the Paleozoic section is dominated by clastic
marine sediments that unconformably overlie the
Belt metasediments. Middle and upper Paleozoic
rocks are mainly thick-bedded carbonates (Sloss



TABLE 11

DESCRIPTION OF ROCK UNITS IN VICINITY OF LIMA, MONTANA"

APPROX IMATE
AGE ROCK UNIT LITHOLOGIES
THICKNESS
QUATERNARY TERRACE GRAVELS, STREAM ALLUVIUM, LANDSLIDE DEPOSITS, GLACIAL DRIFT, AND
ALLUVIAL FAN DEPOSITS.
PLI0CENE STREAM GRAVELS
Mepicine LopsE SHALES, BENTONITIC CLAYS, SANDSTONES, PEBDLE CONGLOMERATES, FANGLOMERATES;
M SOME LIGNITE; FRESH-WATER LIMESYONE AT TOP, 1525m +
V\OCENE
ELAcxrng Deen THIN TO MEDIUM~BEDDED CLAYSTONE, FELDSPATHIC SANDSTONE, CONGLOMERATES, anD Tufk;| 610m +
INTERBEDDED MOLCANICS; SOME LIGN
QL1GOCENE MuoDY Creak Beps | TUEFACEDUS SANDSTONES AND SHALES, CONGLOMERATE, FRESHWATER LIMESTONE, AND SOME 300m +
BITUMINOUS SHALES.
EOCENE SagE CREEK FM. FINE-GRAINED SANDSTONE, CLAYSTONE, TUFF; SOME CONGLOMERATE; LOCAL CHANNEL SanDs | 90-120m
PALEGCENE BEAVERHEAD FM. PDORLY CONSOLIDATED, ILL SOATED, PEBBLE AND BOULDER CONGLOMERATE; MIDDLE FRESH- | 2350w +
WATER LIMESTONE MEMBER,
AspEn F, SHALE, SILTSTONE, POORLY SORTED SANDSTONE; LOCALLY CONGLOMERATIC; INTERBEDDED 0-1065m +
BENTONIFE; VOLCANIC BRECCIA IN UPPER PART.
CRETACEOUS
KooTenAl Fa, SALT AND PEPPER SANDSTONE, PARTLY CONGLOMERATIC; INTERBEDDED WiTH SHALES AND 275-450m
FRESH-WATER LIMESTONE.,
MorrtsoN FM. SHALE, SILTSTONE AND MINOR SANDSTONE; SHALES ARE CARBONACEQUS LOCALLY; CDAL NEAR| 0-100M
TOP_QOF SECTION.
Jurassic
ELLts Groue THIN TO MEDIUM-BEDDED CALCAREOUS AND GLAUCONITIC SHALES AND SANDSTONES: LOWER 0-55m
00LITIC LIMESTONE.
THAYNES FM, SILTY LIMESTONES, MIDDLE CALCAREOUS SANDSTONE AND SILTSTONE MEMBER. 190-290m
TriassIC Wo09sipe Fr. CALCAREQUS SHALE AND SILTSTONE; MINOR LIMESTONE. 0-58m
Dinwgopy Fu. THIN-BEDDED SILTSTONE AND SHALE; SOME SILTY LIMESTONE, 55-265m
PerMian PHosPHORIA FM, THIN-BEDDED LIMESTONE AND OOLOM.TE; INTERBEDDED WITH PHOSPHATIC AND 110-250m
KEROGEN SHALES.
QUADRANT THICK-BEDDED TO MASSIVE, FINE TD MEDIUM-GRAINED CRTHOQUARTZITE, 300-800m
PENNSYLYAN AN
AMSDEN FM, THIN-BEDDED LIMESTG.® "NTERBEDDED CALCAREOUS SHALE; BASAL SANDSTONE. 25-60m
B1G Snowy Group gég$?gsuas AND SHALES [N UPPER PART; SILTSTONE, SHALE, AND SANDSTONE IN BASAL 0-1504 +
Hrssissippl BraZER Fn, FINE-GRAINED TO DENSE, PARTLY CORALLINE LIMESTONE; CONTAINS CHERT NODULES. 0-600m +
15SISSIPPIAN
MILLIGEN FM, FISSILE, CALCAREOUS SHALE; MINOR LIMESTONE, 0-6004 +
MaD1SoN GRouP MASSIVE TO THICK-BEDDED CIMESTQNE; LOCAL LIMESTONE BRECCIA; LARGE SOLUTION 165-515m +
CAVITIES NEAR TOP; BASAL LIMESTONE INTERBEDDED WITH CALCAREOUS SHALE.
D - THRee Forks Fu, THIN-BEDDED, CALCAREOUS SHALES AND SILTSTONES, SOME SHALY LIMESTONES. 35-130m
EVONIAI
JeFFERSON FM, DARX BROWN, THIN-BEDDED TO MASSIVE LIMESTONES AND DOLOMITE. 45-130m
ORDOVICIAN KINNIKINIC FN, MEDIUM TO THICK-BEDDED, FINE-GRAINED, DENSE ORTHOQUARTZITE. 0-245m
Pregris f, MASSIVE DOLOMITE; MINOR BASAL S4ALE. 0~70m
Pank Fu, FiSSILE, MICACEOUS SHALE, MINOR LIMESTONE AND LIMESTONE CDNGLOMERATE. 0~25+
CamsriAN MEAGHER FM, FINE-GRAINED DOLOMITE WITH MINOR SHALE AT TOP; IRREGULAR BEDDING, 0-165m
WoLSEY FM. FISSILE, MICACEOUS SHALES; SOME THIN SANDSTONE LENSES. 0-45n
FLATHEAD FM. MEDIUM-BEDDED, MEDIM TO COARSE -GRAINED ORTHOQUARTZITE; SOME QUARTZ PEBBLE 3-40m
CONGLOMERATE NEAR BASE.
.
BeLT Surercrour | MonOTONOUS, THICK-BEDDED, FINE-GRAINED GREYWACKE, SILTITE, ARGILLITE, AND L70mM N
MICACEOUS SANDSTONE; MIDDLE PART OF SERIES CONTAINS ABUNDANT CARBONATE BEDS. 1GHLAND
(NS
PRECAMBRIAN ﬁusﬂnv CREEK MARBLE; U4-MG SILICATE GNEISS; QUARTZITE; MICA SCHIST; HORNBLENDE GNEISS AND =
0CKS SCHIST; AMPHIBOLITE; PRIMARY SEDIMENTARY FEATURES OFTEN PRESERVED. >3100m
ﬁgg‘CHERRY CreEex | BIOTITE-GARNET GNEISS; QUARTZ-FELDSPAR GNEISS; AMPHIBOLITE; CQARSE-GRAINED
KS WITH GNEISSIC "ANDING, INOIVIDUAL LITHOLOGIES PERSIST ONLY SHORT DISTANCES.

aModified from Scholten et al., 1955; Heinrich and Rabbit, 1960; Sahinen, 1950; and Reid, 1957.




and Moritz, 1951). Triassic and Jurassic rocks con-
sist of mixtures of carbonate and clastiz sediments
deposited under fluctuating marine and continental
conditions (Moritz, 1951).

Most of the stratigraphic units are thin,
widespread, and uniform in character. The total
thickness of Paleozoic units is about 900 m in the
east and 2100 m in the west. Triassic and Jurassic
strata are up to 425 m thick.

The thickest accumulations of Paleozoic and
early Mesozoic sediment were deposited in the
southwestern part of the study area on the east slope
of the Cordilleran miogeosyncline (Scholten et al.,
1955; Sloss and Moritz, 1951).

Laramide Orogenic Deposits. The first
manifestation of the Laramide orogeny in
southwestern Montana was the deposition of the
lower Cretaceous Kootenai formation. The Kootenai
formation consists of conglomerate, arkosic
sandstone, shale, and freshwater limestone. The
clastic sediments were derived from the uplifted ana
deformed miogeosyncline in east-central Idaho
(Eardley, 1962). At least 450 m of Kootenai strata
are present in southwestern Montana.

An undifferentiated sequence of upper Cretaceous
clastic sediments, equivalent to the Colorado and
Montana groups elsewhere in Montana, overlie the
Kootenai formation. These rocks are mainly non-
marine, sparsely fossiliferous, and exceedingly
diverse in lithologic character. Originally, this un-
differentiated sequence of rock may have been
> 3000 m thick, but most has been stripped away hy
Tertiary erosion (McMannis, 1965). Volcanic rocks
and their reworked sedimentary equivalents are
common in the basal and upper parts of this se-
quence.

The Beaverhead conglomerate, of late Cretaceous
to early Eocene age, uncomformably overlies the up-
per Cretaceous clastic sediments. The Beaverhead
conglomerate is 2950 m thick at its type locality
near Lima, Montana, but no complete section has
been measured (Lowell and Kiepper, 1953). It is
characterized by thick, crudely stratified beds of
conglomerate with clasts of Belt and Paleozoic rocks
interbedded with lesser amounts of sandstone,
shale, and freshwater limestone. The Beaverhead

conglomerate is the youngest unit deformed during
the Laramide orogeny (Ryder and Scholten, 1973).

Post-Laramide Deposits. Post-Laramide strata
unconformably overlie rocks that were folded and
faulted during the Laramide orogeny. They include
conglomerates, sandstones, carbonaceous shales,
freshwater limestones, and interbedded tuffs and
basalts. These units range in age from late Eocene to
Pliocene and were deposited in intermontane basins
and broad downwarps (Scholten et al., 1955). Thin
Quaternary surficial deposits overlie the late Ter-
tiary sediments and include terrace gravels, alluvial
fans, glacial drift, landslide deposits, and stream
gravels.

Igneous Rocks

The Dillon gneiss is the largest Precambrian in-
trusion in the area. Younger than Cherry Creek
rocks and older than Belt strata, it consists of
granitic gneiss, pegmatites, aplites, and numerous
quartz veins. The most common rock type is a
quartz feldspar gneiss in which layers of quartz,
microcline, and sodic plagioclase alternate with
bands of mafic minerals (Heinrich, 1960). Other
Precambrian igneous rocks include amphibolite
dikes and several varieties of ultramafic bodies.

The geology, mineralogy, and economic deposits
of Precambrian pegmatites, as well as younger peg-
matites of probable Laramide age, are summarized
by Heinrich (1949).

During the waning stages of the Laramide orogeny
the large silicic Boulder and Idaho batholiths were
emplaced in southwesterr Montana and central
Idaho. A period of wides; .1 ~alc-alkaline an-
desitic volcanism preceded and is probably
genetically related to the plutonism (Klepper et al.,
1957). Remnants of pre-batholith volcanics—the
Elkhorn Mountain volcanics—are exposed as roof
pendants within and along the margins of the
Boulder batholith.

The southern end of the Boulder batholith and an
eastern salient of the Idaho batholith are exposed in
the northeastern and northwestern parts of the area,
respectively (Figs. 2 and 3). In addition to the two
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main batholiths, several isolated plutonic bodies are
scattered throughout the area. The batholiths and
smaller isolated plutons are composed predominan-
tly of quartz-monzonite, but rocks ranging from
quartz-diorite to alaskite are also present (Knopf,
1957; Larsen and Schmidt, 1958).

Post-Laramide volcanism occurred episodically
from: late Eocene to Pleistocene times. The volcanic
rocks are interbedded with the postorogenic Ter-
tiary basin sediments and consist mainly of basalt
and rhyolite tuff. In the southern part of the area the
most recent outpouring of basaltic flows in late
Pliocene or Pleistocene times may be related to
volcanism in the Snake River downwarp southwest
of the study area (Scholten et al., 1955).

Structure

Three main episodes of deformation are responsi-
ble for the structural features seen in southwestern
Montana. The principal deformational events oc-
curred in the Precambrian, late Cretaceous-early
Tertiarv, and late Tertiary. The mosaic of present-
day structures is a result of overprinting of these
periods of deformation (Fig. 3).

The pre-Belt basement complex is an assemblage
of highly contorted metasedimentarv rocks.
Originally deposited as carbonate and clastic sedi-
ments, these rocks were transformed by regional
metamorphism into isoclinally and recumbently
folded gneisses, schists, phyllites, quartzites, and
marbles. The major fold axes and regional foliation
of these rocks trend northeast and north (Heinrich
and Rabbit, 1960; Reid, 1957; Sahinen, 1950; and
Klepper, 1951;.

Except for minor warping, the next major period
of deformation occurred during the late Cretaceous
to early Tertiary Laramide orogeny. The earliest
Laramide structures are the northeast-trending
Snowcrest uplift and north-trending Beaverhead
uplift (Scholten et al., 1955; Ryder and Scholten,
1973). Later pulses of orogeny caused the formation
of the Montana fold and thrust belt in the central
part of the area. In this area the fold and thrust belt
is characterized by north- and northeast-trending
folds and thrust faults. The thrust faults are both
the upthrust type, in which basement hlocks have
undergone large amounts of vertical displacement,

and low angle decollement-type thrusts, on which
folded Precammbrian Belt metasediments through
early Eocene sediments have been transported
laterally to the east and northeast (Scholten, 1968;
Ryder and Scholten, 1973). The fold and thrust belt
occupies a regional structural sag iianked on the
east and west by Precambrian rocks.

Fault block mountains were produced during the
youngest period of deformation. which took place
from middle to late Tertiary times. The fault block
mountains and intervening intermontane basins are
bounded by high angle normal faults that trend
north, northwest, and northeast, cutting across
older Precambrian and Laramide structures. Move-
ment on some of the faults has continued into recent
time (Pardee, 1950).

ITII. KNOWN URANIUM OCCURRENCES

At the present time there is no active uranium
production in the study area. There are, however, a
number of radioactive mineral occurrences. These
occurrences are indicated on Plate I and sum-
marized in Table III.

The known uranium occurrences are found in a
variety of geologic settings. In the Gray Goose
claims of the Deer Creek District, monazite and
allanite are found in biotite diorite pegmatites
cutting metamorphosed shale (Trites and Tooker,
1953). At the Lucky Joe Mine in southern Ravalli
County, uraninite as well as secondary gummite and
uranophane occur in narrow veinlets and as coatings
in closely spaced fractures in phvliite of the Precam-
brian Belt series (Jarrard, 1957). At the Mooney
claim in Silver Bow Coun:y, meta-autunite and
pitchblende are disseminated throughout a siliceous
hase-metal sulfide vein which cuts altered quartz
monzonite of the Boulder batholith (Sahinen, 1955:
Walker and Osterwald, 1963). In the Moida Claims
in Beaverhead County, occurrences of autunite have
been reported in carbonaceous, tuffaceous
sandstone of Tertiary age (MINOBRAS, 1977). In
the Uranium Claims of the Melrose District, sam-
ples containing 200 ppm uranium have been found
in a chimney-like limestone fault breccia zone
cemented by secondary calcite, iron and manganese
oxides, and clay (Trites and Tooker, 1953).

1



TABLE 111

REPORTED URANIUM OCCURRENCES IN SOUTHWESTERN MONTANA

Map District
No.* or Claim Location Type of Deposit
1 Lucky Ravalli Co. Uranium occurs as veinlets
Joe Mine T3S, R22W, and fracture coetings in
Sec. 9 phyilite of the Ravalli group
of the Beit series. The
veinlets and fracture
coatings occur along a zone
of high angle faulting
(Jarrard, 1957).
2 Sheep Ravalli Co. Monazite is present in a
Creek T4S, R22W carbonate "vein or dike”
cutting fine-grained gneiss.
Monazite is associated with
columbite, ancylite {?), and a
considerable amount of
vermiculite (Sahinen, 1957).
3 Trapper Ravalli Co. Autunite veinlets occur in
Peak T2N, R21W, quartz monzonite of the [daho
Sec. 22 batholith. Quartz monzonite
is cut by rhyolite dikes
(MINOBRAS, 1977).
4 Rye Creek Ravalli Co. Samarskite is an accessory
T3N, R1IBW mineral in a very coarse-
grained quartzofeldspathic
pegmatite cutting granite of
the Idaho (?) batholith. The
property also contains
horizontal veins of high-
grade fluorspar (Sahinen,
1957).
5 Lembhi Pass Beaverhead Silicified shear zones
District Co. consisting of quartz, specular
T108, R15W, hematite, and porous limonitic
Secs. 19, material have moderate to high
20 radivcactivity. Most of the
radioactivity is probably due
to thorium. Uranium contents
range from 10 to 100 ppm in the
shear zones (Vhay, 1951).
6 Moida Beaverhead Autunite occurs in Tertiary
Claims Co. tuffaceous sandstone contain-
T10S, R14W, ing abundant carbonized plant
Sec. 2 remains (MINOBRAS, 1977, and

Pruitt, 1955).

*Map location numbers refer to Plate 1.
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TABLE I11 (cont)

Map District
No.* or Claim Location Type of Deposit
7 Deer Creek Beaverhead The Deer Creek District
District Co. consists of 6 individual
T11§, R11W, claims. On most claims,
Secs. 9, 21, monzonite is a trace mineral
22,26 in late Cretaceous or early
Tertiary pegn.atite dikes
cutting quartz biotite schist
and hornblende gneiss of the
Precambrian basement complex.
(On the Poison Lake Lode Claim,
radiocactive nydrothermal
fluorite veins cut altered
Carboniferous limestone and
Tertiary aplite dikes, Radio-
activity in the area is mostly
due to thorium. The uranium
contents of these rocks range
between 10 and 60 ppm {Trites
and Tooke 1953, and Geach,
(1972).
8 [ola Beaverhead Quartz veins containing trace
Prospect Co. limonite and a few small
T15S, R10W, lenses of malachite cut a
Sec. 9 broad contact zone between
Carboniferous limestone and a
late Cretaceous to early
Tertiary granite. Most of
the radicactivity in the
veins is due to uranium. On¢
grab sample contained 500 ppta
uranium {Trites and Tooker, 1953).
9 Mooney Silver Bow Siliceous quartz veins
Claim Co. cutting mineralized quartz
T3N, RSW, monzonite contain meta-
Sec. 32 autunite and posgible pitch-
blende (Sahinen, 1955).
Cranium minerals are also
reported in sandstone in the
area {MINOBRAS, 1977).
10 Melrose Silver Bow Uranivm mineralization occurs
District and Madison in breccia-filled chimneys
Count.os, along fracture zones in Paleo-
TS rad 33, zoic limestones and shales.
Rty The uranium content of the
breccia-filled chimneys
ranges hetween 150 and 350 ppm
(Trites and Tooker. 1953).
11 Branzell Madiscn Co. Uranium minerals have been
and Eby ™8 AW, reported in sandstone in this
Prospect Sec. 35 area (MINOBRAS, 1977).
12 Golden Jefferson MINOBRAS (1977) reports the
Sunlight Co. presence of uraniferous veins
District T2N, R3W, in this area. No further
Secs. 19. 20. information ar references are
30 given.
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In addition to uranium mineralization, thorium-
bearing veins occur in the Lemhi Pass District along
the Montana-Idaho border. These thorium-bearing
veins consist of quartz or quartz-microcline gangue
in zones as much as 10 m wide and 1300 m long
(Staatz, 1972). The thoria content in these veins
commonly exceeds 0.25% and is believed to be the
main source of radioactivity in the area. The prin-
cipal thoria-bearing minerals are thorite, monazite,
brockite, and allanite. The uranium content of these
veins is relatively low, usually averaging <50 ppm.

The Permian Phosphoria formation contains an
estimated 1.13 million metric tons of dispersed, low-
grade uranium. The foliowing description of the
Phosphoria formation in southwestern Montana is
summarized from the works of Swanson (1970),
Heinrich (1958), end McKelvey et al. (1959},

Phosphorous and uranium are restricted to the
Meade Creek and Retort members of the
Phosphoria formation. Both members consist of
thinly laminated to thick-bedded carbonaceous
mudstone and phosphorite. Meade Peak and Retort
strata are thickest near Lima, Montana, where
Meade Peak beds are 10 m thick and Retort beds are
26 m thick. Both members thin to the north and
east. More than half the phosphate in the Meade
Peak and Retort members occurs in beds containing
24% or more P,0,. About 363 000 metric tons of
vranium are estimated to be present in rocks con-
taining 24% P;0;, and 32 000 metric tons of uranium
are estimated to be present in rocks with 31% P,0;.
The uranium content of the Meade Peak member
ranges between 50 and 150 ppm and averoges 90
ppm. Uranium in the Retort member ranges bet-
ween 30 and 120 ppm and averages 60 ppm. Local
variations in reported uranium contents may be due
to leaching at the surface and reprecipitation at
depth.

A reconnaissance search for uraniferous lignite
and carbonaceous shale was conducted in the inter-
montane basins of southwestern Montana by the US
Geological Survey {UUSGS) in the early 1950s (Hail
and Gill, 1953). The study was designed to deter-

mine whether uranium had been leached from inter-

bedded volcanic rocks by circulating groundwater
and redeposited in late Cretaceous and mid-
Tertiary coal and carbonaceous shale beds. It was
hoped that uraniferous lignite deposits similar to
those present in South Dakota might be found. The
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conclusion of the USGS study was that the
Cretaceous and Tertiary coal and carbonaceous
shale heds in this part of Montana are essentially
nonradioactive. However, it was based only on a
hrief examination of the better known Cretaceous
and Tertiary coal deposits in the area.

IV. RESULTS
Sample Types and Data Preseatation

A total of 1240 water and 1933 sediment samples
were collected from 1994 locations in the study area.
Of the water samples, 1092 were collected from
streams, 142 from springs, and 6 from wells. Sedi-
ment samples were taken at 1075 wet streams, 706
dry streams, 142 wet springs, and 10 dry spring sites.

Field measurements, climatic, general geologic,
and geographic data for each sample site are in-
cluded in the data listings in Appendixes A and B.
The last three general classes of data are somewhat
subjective, but provide data evaluators a better un-
derstanding of the conditions under which these
samples were taken. Sample location and uranium
concentration overlays (provided in Plates 1, II, and
III in the rear pocket} are designed to fit over the
geologic map accompanying this report (Plate IV) as
well as over the Elk City, Dillon, and Dubois 1:250
000 topographic maps.

Water Results

Throughout the area the pH of water samples
ranges fairly uniformly between values of 5 and 7.
Specific conductance measurements, which can be
used to approximate the amount of dissolved solids
in the waters, generally fall between 20 and 500
pmho/cm, with a few reaching as high as 2500
umho/cm.

The mean and range of uranium concentrations
for each of the different water sample types are
listed in Table IV. As a group, the water samples
have a mean uranium concentration of i.40 ppb and
a range of 0.1* to 45.30 ppb. Surface waters
(streams) and groundwaters (wells and springs) are

*Water containing undetectable (<0.2 ppb) amounts of uranium
was assigned an arbitrary value of 0.1 ppb.



TABLE IV

MEAN AND RANGE OF URANIUM CONCENTRATIONS FOR
DIFFERENT SAMPLE TYPES

PRangein Mean

Sample Number of Uranium Uranium Standard

Type Samples Concentrations Concentration Deviation
Stream water 1092 0.10to0 26.7C ppb 1.23 ppb 2.70
Spring and well water 148 0.10 to 45.30 ppb 2.54 ppb 5.05
All waters 1240 0.10 t0 45.30 ppb 1.40 ppb 2.78
Wet stream sediment 1075 0.20 to 206.80 ppm 7.92 ppm 11.26
Dry stream sediment 706 0.70 to 38.20 ppm 3.77 ppm 2.75
Wet and dry spring sediment 152 1.80t0 22.80 ppm 4.34 ppm 2.91
All sediments 1933 0.20 to 206.80 ppm 6.12 ppm 8.83

treated as separate populations because the mean
uranium concentration measured in groundwater
samples (2.54 ppb) is twice that for ~urface waters
(1.23 ppb). Previous reports (Sharp and Aamodt,
1976; Fix, 1956) show that, in general, groundwaters
contain more dissolved uranium than do surface
waters of the same region. This difference is due in
part to a greater residence time for groundwater in
the hydrologic system and the more intimate con-
tact between groundwater and the surrounding
rock.

The threshold anomalies selected for the two
water populations are 7 ppb for surface waters und 9
ppb for groundwater samples. These threshold
values were chosen at the upper end of the frequency
distribution curves for these populations and in-
clude only uranium concentrations that exceed the
background values for all major, aerially extensive
lithologies. Because the significance of the isolated
samples with high uranium values cannot be ac-
curately assessed, samples were not considered
anomalous unless they clustered with other high
values. For the purposes of this reconnaissance
report, only the well-developed anomaly clusters are
discussed.

Using the criteria described above, seven areas
are defined as having anomalous uranium cencen-
trations in water samples. These seven areas are
listed in Table V. Most of the anomalous water sam-
ples were collected in drainages cutting through

felsic rocks of the Idaho and Botilder batholiths. The
remaining water anomalies occur in areas underlain
by Tertiary basin fill. With the possible exception of
the Birch Creek drainage, water samples taken in
areas underlain by Paleozoic and Mesozoic sedi-
ments, including the Phosphoria formation and its
uraniferous members, are not enriched in uranium
above background levels. Waters draining large
areas of Precambrian Belt metasediments have un-
iformly low uranium concentrations, a situation
similar to the findings of an HSSR study in
northwestern Montana (Aamodt, 1977). Of the 12
known uranium occurrences in the area,
three—Melrose, Golden Sunlight, aad Deer
Creek—are associated with high or anomalous water
samples.

Sediment Results

The uranium ceilcentrations for all sediments
range from 0.20 to 206.80 ppm and average 6.11 ppm
(Table 1IV). Ail sediment sample types are treated as
a single population in the discussion, even though
the mean uranium concentration for wet stream
sediments is considerably higher than for other sedi-
ment sample types. The histograms in Appendix C
show that the modes (values of greatest frequency)
are nearly coincident for the different sample types,
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TABLE V
ANOMALOUS URANIUM CONCENTRATIONS IN WATER SAMPLES

Drainsge or LASL Total Geology
Water Sample Uranium of
Source* Number® {ppb) Watershed® Commer.s
Divide separating 306131 14.20 Ares underlain by silicic Ancmalous values ocrur in streams
Rye Creek and 305085 7.47 plutonic rocks of the Idasho draining the ridge separating Rye Creek
E. Fork Bitterroot 305027 119 batholith. and the E. Fork Bitterroot River. Hye Creek
River 306u23 7.48 hes ala. yielded anomatous uranium values in
sedimenta.
S. Fork Doolittle 305225 947 Area underlain by silicic This sample is associated with another
Creek plutonic rocks of the Boulder moderately high (4.48 ppbt water sample on
batholith. s Fork Doolittle Creek. Sediment samples
i the same drainage contain >10 ppm urenium
Hell Canyon 306691 7.80 Area underlain by silicic Anotaious value is associated with three other
plutonic rocks of the Boulder strearn-water samples containing >4 ppb uraniun
batholith. Several sediments in same drainage contain
>15 ppm uranjum,
Whitetail 306477 8.61 Upper part of drawnag:. 1nder- Uranium conteni of all atream-water
Creek 306486 12.10 lain by Boulder batholith samples along Whitetai! Creek is
7 8.8% silicic rocks; lower drainage generally high. Uranium valuesin
underlain by Tertiary sedimenta. sediment samples are alao high
to unomalous. Samplers have noted the
possibility of contamination by phosphate
fertilizers in this area.
Big Pipestone 306464 23.40 Ares underiain by Tertiary These anomalous values occur near the water
Creel 306387 24.60 sediments. anomalies on Whitetail Creek. Sediment
' sample 306464 containa 15.40
PP Urpaium.
Birch Creek 306514 45.30 Headwaters of Birch Creek rise in Both surface waters and groundwaters
306501 8.83 ares underiain by rocks of the (306514 and 30650 are anomalous 17 this
306503 20.50 Boulder batholith and then flow area. Stream sediments with high uranium values
305695 15.40 eastwid through sediments ranging {>15pm) occur in upper part of drainage
305684 16.40 in age fram Mississippizi w but n 1 in areas of anomalous waters. Copper
305622 8.02 Cretaceoun. mines are present in the areu.
Warm Springs 306651 7.15 Ares underlain by Tertiary ‘This ar.»maly is associated with & series of
Creek sedimenta. moderately high values (>3.00 ppb) in stream

waters in 1he next drainage to the north.
Uranium ‘‘alues of the sediments in these
drainages ure low. An area of know:
uranium occurrences is ~ 8km b 1ns
northeast.

*Geographic names are taken from the appropriate NTMS 2° Topograpnic Maps.

*The coordinates of each sample location are listed in Appendix A.
“Described from Plate IV.

indicating that the high mean in wet stream sedi-
ments is probably weighted to an abnormally high
value by a fairly large number of anomalous sam-
ples.

The anomaly threshold in sediments is chosen at
25 ppm, or the upper end of the frequency distribu-
tion curve for all sediments. As was the case for
waters, only those anomalous sediments occurring
in groups or clusters are discussed. According to this
criterion, 11 areas are listed in Table VI as being
anomalous.

All of the anomalous sediment samples occur in
the northern half of the area in locations underlain
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by. or adjacent to, the Idaho and Boulder
batholiths. Several high and anomalous sediments
occur in areas underlain by Precambrian Belt rocks,
but these sediment samples were all collected near
outcrops of the two major batholiths. In general,
sediment samples are not anomalous in areas where
the bedrock is the Precambrian basement complex,
Paleozoic and Mesozoic sediments, or Tertiary
basin fill. Of the 12 areas with known uranium oc-
currences, the Trapper Peak, Rye Creek, Lucky Joe,
and Golden Sunlight occurrences are associated
with high or anomalous sediment samples.
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V. CONCLUSIONS

A total of 1240 water and 1933 sediment samples
were collected from 1994 locations during a
Hyarogeochemical and Stream Sediment Recon-
naissance in southwestern Montana. The water
samples were of two basic types: surface waters
(streams) and groundwaters (wells and springs).
Water-deposited sediment samples were collected
at streams and springs.

The HSSR was able to delineate drainages in
which water and/or sediment samples contain
uranium concentrations notably higher than the
surrounding background concentrations. The most
significant clusters of anomalous water and sedi-
ment samples are listed in Tables V and V1. Most of
the water and sediment anomalies occur in areas
underlain by rocks of the Idaho and Boulder
batholiths. Several anomalous sediment samples
were found in areas mapped as Belt series rocks, but
in each case they were adjacent to outcrops of the
Idaho or Boulder batholiths,

The clustering of anomalous samples in areas un-
derlain by, or adjacent to, the large felsic batholiths
suggests that the probable sites of uranium
mineralization are siliceous veins and/or
pegmatites. Mnst of the known uranium occurrences
in this region occur in veins and pegmatites (Table
).

Data for other geologic settings within Lhe area
are inconclusive. Several water anomalies occur in
Tertiary basins, and high water values nccur in
rocks of the basement complex; however, these oc-
currences are restricted in aerial extent. Sur-

18

prisingly, areas underlain by the Phosphoria forma-
tion, with its two uraniferous members, do not show
up as being notably anuinalous in either the water or
sediment samples.
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing

DOE _SAMPLE NUMBER LASL SAMPLE NUMBER AND FIELD CATA U CONCENTRATION|
TIME SAMPLED x 3 y '3
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LASL Uranium Eaaomon:oaao_ and Stream Sediment Reconnaissance Data Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Recornaissance Dara Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing

DOE SAMPLE NUMBER LASL SAMPLE NUMBER AND FIELD DATA U CONCENTRATION]
TIME SAMPLED N z HARRERNE 3 = WATER
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Daia Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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30°48,1472112,7560-2=18= 0-305704=09/165/Th.11= 15, - - - - - 11ebm «VeTe = o aPer=lcbnl= Vo o0 =« = = 1,40
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DOf. _SAMPLE NUMBER

LASL Uranium Hydrogeochemical and Sfream Sediment Reconnaissance Daia Listing

LASL _SAMPLE NUMBER AND FIELD DaTA _ [U CORCENRTRATION]
TIME CAMPLED w w \E a . ) E 5 x
- - 3 ro € ‘§» g_,s | 2 | & gg‘;ggé‘é%g% myg' bO|E |5 | seoiment
8 g8 lelEl &l L. 5| 5|8 281 4 AEIBLIZI215185]218) |3 1E 5o 1E |5 | sameues
R g ' A N N A B HEA A A T
g g ) HHERRTS w gl b vl |3z 28| £ |zialaEieiely|zlEig5l5, 9|8 2l 2E) 2k s UNITS
e 4 3 wlzl 5| 3332 5 3|3 < |3 25E £2 ”b’aa«««igm'idwxowﬂ'wh‘«‘:
% ] 1 3|3y 2| 35z a I|aF| 3" |O)e w32 23 gaggiitysgzlol‘g._lv’- IN
n|> I;J l l ppm
IN=48,1797+112,7111=212= 0=305705~09/16/74e)?= 1917 ,3-lv = &,3= G0N~ Redr «fcfercrmtedes=VcIede oYn . o - - 2.90
I0=45,0333-113.2111=2=12= 0-30%3707+09/14/Th=1p~ 1= O, fuCe « 8, 7. Sop- 1124= chofmdolePedagobel-lr ole . = - - 2,90
IN=AR _0600-113,1R47+2=12= 0.30%3708<09/16/Th=11 14-11 A_Fe . § &_ Ta- Bede wbohodtedededeVeale cJu & o = = 4,20
IN=AR,01T7222117,24R4-2=15= 0-305709+09/14/74=11= 1A - . e - - Tedo =V2Ta 2le cPageIeVolr oV . - - - 4,80
30-45,0925-113,2417-2=12= 0-305710=09/18/7A=11e 1A= 2 A.fe . 8 > Spe Bege wlebelolndedevd-l= 23 . - - - 4,90
IN=45,1272R113,2307=2+12= 0-305T711+09/14/T4=1?= JRe P iula o« 8 >, AP= CGege oP=bofoVoladcirIeaole <o o -« - - 8,70
30-4%,1111=113,2111+2-15~ 0-305712=-09/14/74=13~ 1A= - - - - - Tede elche wle odebeVebels Ve . o - - 3,80
30=48 _0644-173,1720=2+15= 0-30%713~09/17/T6- Be 117a - - - - - 11=1ehedel= 2le =2u¥e2eb-Cc 27= . = - - 3,20
0-45,0A5A-113,1A60-2-15> 0-30%714~09/17/T4«10 14 - - - - - 1Rede ~ube ole aPeetubele Ve o = o = 3,30
30-48,0972.113,160R=2-12= 0-305715~09/17/76<10~ 1% 0. 4-Ce o« X ", y)(a Tetbe choheaTngadebobubelr oY= |, = - - 3,40
IN~45,0764-113,195A=2-12= 0=-305716-09/17/7h11= %= @, £oC= « 5,7. Dag=- Todr wP=A=telojedeqeIelged® )= . = - - .70
IN=4K 04RA=113,17609-2=15= 0-305717<09/17/TA=11= 14~ - - - - - 11o4e =8efic ~lo ode=Iugel= wV= o = - - 1,20
IN=44,99222113,2299-2-15~ 0-305718+06/17/76=11~ 1A« - - . - - 174 Vel wlm aPetaVubels Ve o =« « = 2.9
30°44,7764<113,2519=2=12= 0-305719+09/17/76=12 1&efl Aule - 5,8 PRA= 1lede =PefeleterecdetabnIal Ve . = - - .60
084 ,9A142113,2412922-12=  0-305720-09/17/74=12~ }1A-16 R.Ca & 6,7 1750 Tebe «3etalaValefebedeIls Ve o o - - 4,00
In=44,9631-113,3742-2=12~ 0-308721=09/17/76=12~ 18211 7= = = S,%. 11p~- Getmfhetalcsgate)edeterd=le oo o = = = 4,80
IN=44 ,95722113,39(14=2=12° 0-305722-09/17/76=13~ 17=11,0<Ce = $,9. 7%= 14 eJofognleledabedobels oTe o = - - 4,30
30°44.9592+113,4017-2=12= 0-30%723-09/17/74<13= 1h=1n_Rele = S, 7- 1l0e Tede edohetatnfedalealalds cVa o = - - 4,20
I0=44,9719-113,4340-2-12>  0-30%724-09/17/7h=14= 14<11,5-C= - 5.%.  4pe Rege wJeledateo)opetadebols eYo o = = = 5,20
30-44 ,975A-113.4404~2-12=  0-30%725-09/17/76<15- 1%15,3-C- = S,72- 6n- fRepe ofeTedetejedudeaBabs _Jae . - o - 7,00
3n=44,98942113,4017-2-12- 0-30%726~09/19/74a1g= 1= 4,600 o 8 o5 LTS 1824e e2eb=taVeledeloVubede ole o - - 4,00
In=45,00562112,8%2%<2-11-  0.30%727=09/18/76=13+ 1%-i] Cul- = S,9. 600~ AelcleteTobateole cpobubade =Ye o = « o 2.0
3044 ,987%2112,7520.2212-  0-30%5729-09/1R/74 14+ 1%, A feCe o 8,7, #0n- Arde wboTetuPeredePetalnde e o - - - 8,40
IN=44 VARI-112,7510-2-12= 0-305729-09/18/7h=14e 1%~ 0.%-Ca = 5,7 420= Regm ad=ferededadedeVatade cla o = = = 1.%0
I0=45,0014+112,785A-2-12+  0-308730-09/14/74+18%+ (%=1 _=.C- - 8,8. S=nge Aefe o3efhvleVadadadolabede oV o = o = 1.80
In=84,87972112,8331=2-15= 0-305731-09/20/ 7413~ 17= - s = - - AeteTel-1m sle =PocfeVabele oo o - - - 3,00
3084 ,17422112,8797=2-15= 0-305732-09/20/Th~14= 17~ - - . - - Aole)ebebe ole =detrdebels 2% o o - . 3,00
3044 ,8470-112,79R9-2-15>  0-30%733-09/29/TA14- 1A. - - - bebe cboto CTe 2PcteYubelr 2l o & = e 2,60
30"44.R319+112,7A%=2=15~ 0-30%734-99/20/TA~14= 17~ - - . - - A=ge *J=fe ~1= =psqeajel I - = - - 2.00
30244 ,H1A%=112.7710-2-15=  0-30%735+09/20/ T4t~ |7- - - - - Avbe 2Vehe cle oPugeed-le =% o = =+ = 2.80
30-44 ,7A7R.112 A1RAL2.15-  0.305736-09/20/ 7615 7. R - - Aot oTehe cle wpcbele’le ole o = = = 3,00
IN“44.9514=-112.3614~2-15~ 0-305737-00/3)/Ta=13= P3- - . o - - fAegoe of=fe =)= ~Begedasls =fe o = - 2.90
30-44,95392112.2900-2-15= 0-30%738=09/7)/Th14= P>o - - - - Aot =bofhe cle oPegeZelals 23 o - = - 4,20
In-44,9983-113,04R1-2-12~  0-305739-09/21 /7613~ 19219 _4-F= = 6,%. 1508= Jles- “SefedNe)uPafmbedads 2Ye o = = e 2.8
In~44,9853-113.0761-2-12= 0-305740=-09/2)/7a~] 1= 19~10,0-C= = 6,3 '39p0~- Aug= =Sofrieqejepegofernds =3~ o = - - 6.30
30=44,¥05R-113,0767-2-12> 0-305741-09/21/74<13= 10217 Al - 6,.%. ?S00- Rage aSciePuteteodebebo?ale Ve o = = - 1.70
In=44,93562113,107%-2=12= 0.305742-09/3)/T814= V4~ Q, halCa - 8 7. 21p- Cute cdaTetotelededaebels 2o o = = - 3.%0
Ine8q,920R-113.1014-2=12= 0-305743-09/21/7615~ 1A1A ACa = S 7. 200- GulebeVafiohoVoloPePeabeldr o= o = o - 4,00
30°44,90R1-113,047822-17= 0.30%744-09/31/76u1be Pl 9,Pufa o S T. 21pe 11e4e elchobotetaldateYabolde oY= o = - - 14,80
IN=44 . 4080-113,0134=2=12= 0~305745-09/21/Tha1b> 24« B8,0.C= = & 72 D4p- YVedo ~bohobatmiedegadaalds %= . * = - 4.29
IN=44,92362113,0151-2-15=  0.305746-19/3y/741ke 20=- - - - - - CateTeVatic wle wPatelebele e o = - - 3,70
IN-44,932R-113,017A-2-15~ 0-305747~09/51/7a=16e 2= - - - - - Sede edefo ale ePeleVednls o3e o o = = 3,29
In=44,1222<113,2R00.2-10- 0-20574R<-09/22/74<10= 11e 7 Acla o %, 7. hne Refe vJobeotel=tadetetadede Ve ~ =« - - 4,80
I0=44,81614113,2951-2-12-  0-30%749-09/53/T4 1p= 1y 6 Au o » B5,0. Tne RBepe =YofebotojeTetobabads oo o = - - 2.70
30°44,65742113,2750-2212=  0-305750008/77/7hc]le 17= 6. A= - &, 7. (A0~ Qoge =behod=teiedctaedede aJn o = o« = 6,80
1045 ,49224112,6522~2~15- 0-305751+09/n5/74=17= 10a -+ = - - 14ntajedetbe le cPeg=Paldeole oo o = - - 4,40
045 ,4092.112,65/0=2-15= 0-30%752-09/4%/76-13= 10. - - e - - 14e%cTabofic 2Ve aPafedabales eV o = - - 4,40
30-4% aR50.112,65%0R-2-15- 0-10%753-09/75,76=13= 19- - . - - 1Retciebdolo 1o w2ebeebels <Y , = - - 4,00
J0=4% 48192112, ,64R4=2-15= 0-30%754-09/05,76-13= 19 - - - - - PAeIbobobo ole olageodainler aVo o =« = - a4, 70
INT4K5,4797-112,6877-2-15= 0-305755-09/3S/TA-11= 19~ - - - - - 18u3eTelmfie ale adefedebole =Ye . = - - $,00
IN=45,44RR112,6111=2=11. 0-10%754-09/45/74<14= 1818 fale o 6,2 A7~ 14eTcbdofahededelatctelebals 1 o = - - 6,99
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LASL Uranium Hydrogeochemical and Stream Secdiment Reconnaissance Data Listing

OOE SAMPLE NUMBER LASL SAMPLE NUMBER aith FIELD DATA U CONCENTRATION|
TIME SAMPLED z JiwlE x
- gl ¢ s ¥ B Jg%ggg’»é!h 5B 12 15 | stoment
u g8 lofEfE] L. gl 2Bl 3 of § 5_ E131C101213(813 (8] |=|3I518[3a(5_ (& [ saweies
Wl 3 £ I3ld1 8] P e B) ZEISEE 5 {585 3E (LisiSiglelaialsis|8leiElE(d|5ISE 00|88
= £ 252 w 582 | E35 |x|xl%l¥ w 3|a w W IS IVES vl A

25 £ o Is|21 81335 & |3(zd| &f (ks sre | =5 1B1B11515 5 5 5 BlR 2l 813 k5187 ) g8 58] N

3 3 ] 3|al &8 ] Saz 3 213k =¥ S5 G831 B2 [RI[Gg| 3| v E|8[LI¥|FS(S[B(EZ L | IN

2 B Ag ppm
AINAE,A5R12112,6131-2-15= 0-30%75T7-00/(35/TA=14 10« - - - 14222T=beb= =1e 2po¥=edcle 3o o = - - 4,40
30=4% ,804RA.112,5939-2-15 0-30%5758-98/03/74-14~ 10 - Qedcholohn =le w2ele2=dcle ale o o o = 3,60
AN=4%_8597.112,5R0Ve2=11= 0-305759-09/1%5/74-1% 19+ 9 Rule o 14eduTebohatlectvicIuIeIaIafe Vo o o - - 3,00
IN=45,8436-172,5597«215~ 0-305760-09/75/74=15~ 2f= - - 1Mool 4ebm ele wdet=2=4-le o¥= o = o = 3,60
1045 ,4026.112,57422-11= 0=309761-09/08/74«1%e 2p=lp,fel- o 10e9-hcbobatatziedede?etele vVe 0 = 3,00
30=4r 84PR1)2,558 211> 0=305762-09/08/Th=)be 271, fule o Y4odobubebot-TeoPeIeebals o3 o = - - 3.%9
30°4%,852R-112,57A#0~2-15~ 0-30%9763-09/05/Th=)6~ P20~ - Qesebepebs =lv =peledegele == e =~ o = 3.80
30°45,4464-112,5197.2-15+« 0-305768-09/n5/7A=}b> 27= . = = 10adcfebobe wie oPeloPageis 3= o o - - 1,50
IN=48 ,43TAL112,57T17=2~15~ 030976509/ /Thc14s 2Aw - e 14=%cbubebe ~le odeinebele oo o =« - - 3,60
I0°45,2T442112,7h%6=2-15% 0-30%766-09/9&/TA=10" 1T - laes=heboube =le oPuYedeeds e o = - - 2.90
30=48,7836=112,7781<2-15> 0-305767«09/nk/Th=10~ 17~ - .= 1MeDabubobe <l wfelndadobe oV o = o =« 2,90
3048, 29TR.112,8014=2=15 0=-305768-09/96/TA=}1= 17= - Gutalabober ~le oPaleBedabe o0 . = - - 2,60
30°45,3556<112,TR22=2-11" 0=30%769-09/0K/TA=11> 14> Q,Ref= = 1429eReBrheantelapeIed=be o3e = = o+ o 2,40
3048 ,3%561.112,7847=2-15= D=V05T70=09/nA/Thalle 17 - e - - Qadubobobe wle o2aletedabe JVe o, o & 6,90
N4, 34502112.0031-2~%5~ 0-305771=99/04/T8<12= 17~ P - 21ad-febebe wle «felvletats o3 o = - .- .00
30°4%,.3514=112,7811<2#1%  0-305772=-09/08/Tha12= 17= - - - - Qedepobobe <le cleVedebobe ol o o - - 2.%0
30°4%,3406e0212,72702215= 030577309/ 6/TAe12= 17 - ® - 1ReSahofotbe ole aPaVeadabe oo o = - - 3,30
3048, 3IRA-112.T1922~15= 0-305T774=-09/04/TA=12~ 17 - o - 2ledafmberle ofe =2a=2=3-%+ .%¢ . o - - 7,00
30=48 . 3350=112,7127<2-15= 0305775«09/n6/Th=12> 17~ - - - - Y4edubobofe <lo =JaBedalede Ve o « o - 2.10
IN=45 32224112,73252~1%=  0-30%776-09/06/T4=12- 17 - - - 21edebobobe ole =PeleVabade 230 o & - = 3,90
30°48,3222=112,7361=2=15= 0-30%7T7=0%/0A/Th«12+ 17= . - @ - Gedufodobe wle odeodugats 3 o = - - 4,A0
3048, 32722112, 717 V215 (0-305778-09/p&/Tée12 17~ - . - Qedcbebelice <le adeleZedete V= o o « o 3,10
30°48,3111-112,7011=2=15= 0-305779=09/06/76=13= 17~ - e e - 1Mescbebohe <l o3cbednd-be . & v o - 4,10
IN=45,29%3=112.T344~2=-15= 0-305780-00/08/78=13" | 7= - o - - 2Vedefobebe «lm ePaIeR=Tadr = o - - - 1,70
IN=45,20819-112,T7497-2-15~ 0-105781=09/06/74=13= }7= - = = - GePebebohe 1o =Pel=2eTube .1 o o - - 3,20
30°4%,290%+112,7097+2-15%= 0-30%782-09/06/74Aulbs 17. . - - - 1Mebe cbofe oln oPedaPedeade o3a o o  » - 2.%
IN=4% 2R00-112.7272-215~ 0-30%783-09/04/Thelb 17~ - - - - Gedajmbeh= vlo cleledelede e3e a = - 3.00
IN=A5 ,2A44-112.702R=2«15= (0=-305784=09/nK/TA=14= 17~ - = = - 1Rc9clebobe =te =3o)=2a3elde 2% o o - - 4,10
30°4%,09062112,1031-2-15= 0-305785+99/14/74-11« 14- - - - - Yets =behe o @ 2253=3e3eir 3o . o . - 2.80
30748,065R<113.10%46~2=15% 0=-30%786~09/14/Th=11" 1A= - = - - 1804e =3eh= o ® o3cyeYob=C® =3 o = - - 3.00
INT4E,06192113,077A<2=18+ Q0a30NT787=39/14/7A=12= 1R - = - - Tete cbube = % oPeVeJedale sV o = - - 2,990
30=48,0619<113,0R00<2-15 0.305788-09/14/7412- 1A - = - - Qute «3che o » cle3=VoFade 3= o = - - 3,10
30=4%,0597-113,0601=-2-15* 0-305789=09/14/74=12+ 19« R - Aede =3-le = = 2PeYeledals 1m0 o - = 3.30
30-45,04A6=113,0480-2-15= 0.70%790=n9/14/T6=13+ 25+ - - - - Yehe =12)= o ® 22eeTeIule oo o =« ¢ = 3,30
30°45,031%113,0042+2-15= 0-30%791-09/14/7413« Pfo - = - - Teas e3ole = ® =peledcbale 3o o o - - 3.%0
3IN"4%,0397-113,05R1-2-12° 0~30%793-09/14/7613> Zh=l1 Aal= = 8,1 Vote =Sehoroteedebeba?ads ¥r o - - ?2.70
3048 . 03190113,0500.2-12= 0+30%794=09/14/Jh=1be 27=i%, ?=Cc « &, Ta 1% 4= e¥rhelaVedadefobaPal= 3o o - « - 8,90
INTAR,0061=113,1217-2-15+ 0-308795=-09/14/7h=V14= 27~ - - - - 184w =Vobie = = e2aVeIebals 3= . o - - 3,10
IN=48 _002R<113,1447-2-15= 0.305796~-09/14/T6=Vbe ?2o - - - Teke «Volo o« @ =Pel=I=dele e . » o = 3,40
IN=4E 01424113,2204<2-12= 0-305797<09/14/70=1% ?3=12, el = 5,7, Resegebohotateredelobadede oo 0 = « = 3.79
30°48 0]172-113.26A02~15= 0-308798~09/14/T4-15%= 25 - e = - Yoge arhe =~ = e3egeoedele =30 =« = = - 3,90
30-4% 17972113,0444-2-15=  0-305799-09/14/74=-16~ 1A- .- - 1lede nbohe o = afetelebeld- Yo = « =« = 2,70
304K 1639113,079%2-15= 0.305R00=-09/14/74=17« 17o -~ = - Tebe «l=fe o o adeeebels ol o o - - 2,39
30244 ,¥Y5472112,9167=-2-15 0-30%801-09/14/Th= Oe Vhe - - - - 1Nege ~4eb= = = adegod=Pels «)» o = < = 2,70
AN44,9675112,9%84=2=15= 0-305R02-09/16/The 9= 1w - - e - Rebe wdeohe « = adebed=Pal= 2= , =« <« = 2.70
=84 YRET112,90082-12- 0-305R03=09/16/T6c Y+ 11=10,1Cu « 8, 7o fege =Befelelead-dedelals v o = o o 3,80
30=4%_027R«112,.9947<2-15> 0-30RR04=09/14, TA~10> 1% . - V0obe wd=f= = = 23=qe)ep=l> )= o « - - 2.90
3048, 01472112,9581=2-15= 0-305805-09/16/Th-11= 14&= [ - 10cbe vhvher = » wdotelelads ofe o o o = 3.20
30~4%,0397<112,9161=2=11= 0-305R06=09/14/74=11= 2j. ofe o - 1fege «Gobhe = = o ofobebBale oVe ¢ = = = 3,30
IN=45,0739-112,9125=2-11- 0-30%B07=090/14/Tk=1%~ 21= -fe = - Aefe wdofie = = « «VA=Jobal~ 3= . = - - 3,10
3048 ,067R<112,90%4a2012= 0-105R0R<09/14/76-13= 23.11,8.0a - h, A= Aege w3vde1oPe1edwb=Vndols e o = - - 13,70
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LASL Uranium Hycrogeochemical and Stream Sediment Reconnaissance Data Listing

DOE SAMPLE_ NUMBER LASL SAMPLE z:ﬂmmn AND FIELD DATA U CONCENTRATION|
TIME SAMPLED @ T 4 1< T
£ . T g mn [P B EEREEEE o508 17 |5 | seoment
" g8 JalFl & n gl 5% of | & |EI31C1212]518]3z)8] |=|5/318 (508 |8 | samees
L 8 2 |3yl s | gk Bl =83 R HE R EEEEEREH AR B
[ e 2 2 233 b = ¥ o2¢ e | sslF EleieIelEgleiyl51EIE] 338 Su | Wa UNITS
g 5 z w3l 5| 532 5 3|zd) <213 AR B HARRRHABERHEE R

o 3 e s|a] ¥ JNZ o T |av] B+ |O wo2 RW MREﬂWﬂwm%mﬁwochUw(WF iN

AL ppm
Ir=84,99220112,.921722«15= 0-10%R09=N9/14/Thet b= D5, - - = - . 10e aCelie o v alelvlefeles oo . - 3.00
IN=44,993%9.112,922%-2-15+ 0-10%A10-99/16/TA.14= 25. - = = - - fefe abofic o = cleletmbolde o%e o - - 3.10
3r=45,0002-112.8994+2-15= 0-108811~09/14/76=1%=- D1. - e - - - 1Acbe abohele ® oPaledebales «3= o = - - 3,30
A0=4E,0094=112,894722-15> 0.306812-09/14/74=15¢ 21« - - - - - Bege =Jabe - = w?=loVebele cJo v = o = 3. 10
IN=4E,00942112,897%=2=12- 0-30%813-09/14/T4o1%e P11 Al = 6,]1- 60N=- Aabe o8efeda?2elele)edabols <o 0 = = = 4,00
10-45,120h=112,875%=2-11= 0-305814-09/17/74=11+ 1R=15.0=C- = §.¥. 1I17n- foge shefedede]e ededeloic Ve o, = - - 12.20
30~45,055712112,R722-2-15= 0-305A15=09/17/741% 1= - - - - - Tehe ohobe = = oPehsVePelm wTe o = e = 2.70
3n=48,0367-112,04014-2=15« 0-305816=-09/17/T6.)A= 25a - .- - - babe w?cte ~ @ =PabeVeble o3 o o = 2.60
30"44,Y650-112,3784=2-15= 0-305A17-09/10/TA=14e ?7. - = - - Aedefod=fic 1o dcbedebele eVc o = - - 2,80
In=dy H65A-112,3500-2-12> 0-105A18-99/20/TAc18e 2221/ A= = - 8,7. H5n- 6obe cb=hedTedodebedePele 2V o o - e 2.90
30744 ,H802-112,29A4=2~12= 0-30%819-09/29/Thetbe 77« A.%« = = %,7. 43f- Aeb> =b=R=2-Tel=PeVsVedele Ve o = - 2.80
30744 ,82672112,2764=2=12> 0-30%R20-09/29/74=18 2717 fi= « « 8,9 3I20= Aoge od=fholeValaletobobels cJe o = - 3,20
IN=44,96392112,3754-2-15+ 0-30%A21-09/30/TA14> 2> .- - - - - Getbobele <lm oPafelebole oo o = - . 2,60
30744 ,97582112,3080-2=15~ 0~705822-09/30/T4=18 25- - - . - - 4etahedobe olm adehed=bel= «3c o - e 2.60
30=94,Y4612112.26%0<2=1)= 0=30%B23-09/35/TA_18e P2a1A_fle = = b.fie IO~ Aebe cbohedoTede cqedabels oo o = - 1,30
30-44,77224172,3019-2-12> 0-30%A24-10/0%/TAo1pe 15-10, - %,9. 42n- foge elofhotudoledabedededm cVe 0 = = @ 3,70
30°45,1131-112.8170-2~15+  0-30%R2%=09/17/7A«12~ 23 - . - bebo vbade o ® apef=Ye)el® =Yoo = =+ = <~  |7,80
J0~45,110R~112,7997-2=12- 0-309826=09/17/7k<13= ?%q4, - %,89- ?50- febe obhoBrbadola?areI=I-l= e . = - - 3,20
IN~48,1036.112,7R(0=2=12= 0-30%A27=09/17/Tha)Te ?%ais, f-Ce « %7 27h fege eBefedePm)eetebedale oo . o - = 2,70
IN=43,1092-112,7570-2-12= 0-30%8208-09/17/TA=13= 2431 . pel= = £,1= %S00- fvfe oboficpe=]=depebdobel Qe . & = = 2.70
30°45,0088+112,77%4=2=15 0.305829-09/17/Th-14= 24 - - - - 100ie obofie = @ cdefelobelr oPu o = o = 4,70
30-45,0719112,7901=2=1%5~ 0-30%830-09/17/76.14= ?ie - e - - bebe cbofo = o 2%cVeVebele Yo o o o = 2.70
uo-.a.aa..u__~.aa«n-mo_v- 0-30%831-09/17/74-18« ?1-10, % - 8,0, P4pe Rego obagededetadafeledald ol o o - - 1.90
30=44.R411-113,30R =212~ 0-30%A3209/25/Thella 17- A Aufe « &, 7. 17ne 1Mnge =Jeheb=Vo1aPacteobde Ve o = - - 6,90
IN=44,4611-113,274R=2-15= 0=30583390/25/Th<)2+ 14= - - . - . 19%6= =7ohe =i= c3eyeugd= =3 o = = = 3.70
3n=44,8736-113,3000-2-12= 0-305A34=09/77/T4e]?= 1%a e 8.7« 190=  1%4e eJebeeIei-2e)0ReTede Ve o o .- = 6,20
30=44,.15970113,3300.2-12«  0-30%R35.99/72/74.12- 1%, e %,7- 17n- e3=felctelaPetedebodbe =Fu o o - = 8,80
3044, HTTAL113.2%42«2=12+ 0-30%AT6=09/77/T4=1% 18- = = 5,7. 17g= elegma-Toedetmbelals ~T0 o o - .00
3n=44,1450.113,2%4-2-12= 0-307837-09/22/7A=16= 14<)A.4=C= « $.7. 2»3p- P VY PRPRIE PR T T T, Ty - - - 19,70
IN=44,9531.113,244422-12= 0-70%A38-99,/22,74.1%. 14-11,7.C- - S,.&_  1Ag- eledelatole?eqedndabe - . - 3,90
In=44,865R<113,2560-2-18= 0-30%B39=09/22/T4=15+ 1R=]q,f=Ce = K.7e 200- B s - a0
In44,47A9-113,0130-2-12=  0-108B40=09/27/78=1V= 13=1f e = = 6,1. %0p« eleTeletetodednInbals e o = . .00
In=4y BAKAL113,02)0-¢~15= 0.305841+09/27,/74-17= 14~ - - . - - ebofe ole w2alePebole o3- o = - 2.90
0°44,92422113.07710=2-12= 0-105R42-09/27/Thel b~ 1810, = « 6,1 3p- cYebelatwlndabebodale <Yu o o - 2.90
In=44,94172113,015%4-2=12-  0-305R43-09/27,76-14~ (8. 9,he » = 5,9. S00. edeTedalmPeteVoTudele eVo o = - 470
30~44,9397-)13,0267-2-12~ 0-305R44-09/27/74<14= 1= A 4 = « 5,7o 25p= [ PP lo-ﬁlalal_lMlm|Ml0|—l “lo o = - - .40
30°44,9459.113,008422-15=  0.305845%5-09/27/76415- 1%. - - - - - Yobo ~Yole ale o2al0debale = o o = = 3,00
30°44,9563.113,0031-2-15=  0-105A46-09/27/74-15- 1%, - . - - - Tete cle cPeledebolo ale = o = o 4.00
In=44 Y9%56.113,0184.2-15- 0-305R47-09/27/Thalbe 1A. - = - - Tebe “le ceVeYedele +Ye o - - - 3,20
30°44,9964-113,0754-2-15> 0-10%R4P-09/27/ T4 16k 1he - - - - - Tebe ebd=fe <le cPeelrlele wJu o =«  « = 3,60
In=45,9072-113,4510-2-12= 0-205A51=09/01/Ta-10= P1elh,%c = « %,0. an= [TYTRRY TYTL B AP PYTY TY- I L I - - 3,70
3n=4% ,14964.113,6010.2-15. 0-305852-09/01/74.12« A - - - - - R teTebeTe Vo o =ledebele o)e o = - - 3,30
INT46,9103-113,58R002=12> 0-710%B53209/01/TKa10e PReVA Te o = S,k 40 14-1=TcdeTe=Ve1adebobobole oln o = - = 13,70
30°45,9731.113,5044~2=15=  0-.308A56-09/0>/Tkalne 27- - . = - - 11=1-T7ed=T= wle o w]edebele o] 0 =« =« = 6,10
““-na.“wnou__u.mom,-mu_m. 0-305A57=99/02/Th=1e 24 8,7 = = S,A.  2p- ReqeTedeTmd=m o236l 2= 0 = = = 6,10
do=4g, 0-113,602n<2=12= 0-30%85%-p9/r>/78-)1e - - = = 5,04 Re ReteTednTebaelwdn)eInbale wlv o = - - 7.%0
In~4k Y70 I-113,5707-2-12= auaoAnoo-wo\aw\q,u“wc w“-.w“wn - - w.aa mn- nuu-uom.wn»cuuuuwoﬂuwun-_| -“| - - - - .»“oo
In=48,9928_113,520122-12- 0-305861-019/03/76-19+ 2= Q. 4e = = 6,p= 26a Koy TedoTedeteelelnduficle a]a o - - 6,43
IN=45,99032113.504722-12+ 0-305062-09/03/7a= Te 1ga 0,7~ = = 6,0 ?7- €ereTedaTedoNe)ePe)=V=Rele e o = - - 7,90
A=A 92442113,40672-12« 0-305B63-09/01/Thalbe 29<11,%7« = « 6,fA- 10p~ Cone —JaTebatl=1edoteI-Bole aje o = - - 10,%0

J0=48 HYSAL113,476-2-12~ 0-10%B64=09/03/74-70> 17= Q,Av =~ = 5,.7. G- 11=1c7=3aTesalmjade]=Febale aje o

2,10




9

LASL Uranium Hydrogeochemical and Strearr. Sediment Reconnaissance Data Listing

DOE SAMPLE NUMBER LASL SAMPLE NUMBER AND FIELD DATA U COMCENTRATION
TIME SAMPLED x ) r P ™
| e wLIE | e [ | lslERlelelnlEEz | L el L 12 | scomew

u g o 5 we 50 izl ul§ = |Elgisls|2iY] 851518 =13|318|551k |8 | sawmes
£ £ E 3i8] 8 o <] ¥ T8 |83 3 | 53s | T |Citlalgis|slel5iE B el Ee Al 0] 58 s
= = 9 - Q@ w e ud o c3a "*!2“"”:.':‘1 Wik lw _JJU_JHI;-IW UNITS
% £ 2 3| 2| azz £ BleX] LZ | T1eS WEZE | Z I HE R AR NHAE R T
5l 3 3§ |8l3|B|S32| 3 |2|3B| se|ss 585 | 532 (88186l 5 % 5 BII6 2 8 5\82i92 52 (5w

w5 ppm

A48 ¥261=113,4007=2=12> 0-30586%09/04/76=12% 261§ .%« = = S, 4o 60~ J1A=TeTledeTed-Ivl=peleI=5-lv 2)s o = - > 7.%0
INTAR _KRAPD=]13,4644-2~12 0=357505=09/n4/Tha]b" 2010 e = g, A. Jo~ Ruq=TedeTogrA=epoteIabole e o = . - 7,00
AN=AK KAT4=113,4600.2=12 0-30586T=09/04/Th=14s 2017 9. = = S A, Ap~ Ketelo3eTafataiedeleodelels ale o = - . 7.10
30-48_H036.113,59)17=2-12= 0-305R68B.pR/11/Tha)ge 27= 9,A. = = 6,i. 120~ 11e1=T3elet~TotePetmlelale cla v = « o 19,40
JO=AR H0A2~113,50172=12~ 0=30%B69°0A/31/7h~10= 23=1A.i= = = §,0« 94~ 11=v=T=3eT=4=1=) =3~ o3>S=ir =]+ o =~ - = 17.10
30-4% 1758.113,53142=15= §-305870-08/31/74~12~ 2m= - - - ReteTe3eTr ~lo o ajulebel= cle o« o =« = 4,20
INAK K019-113,52%4=2=12> 0-3058T71=pR/31/76~14= ?A. R 9p. LeqeTedeTabedm=PeleNabalm oje o = - - 1,10
30745 ,A150-113,5030-2=12" 0=30%873=0R/31/Th=18= 20=13,0= = o 6.4« 110> JVleteTedalos=eipeledadol- «j= o - = = JA,T0
AINA8 97502113,710A=2+12° 0e30%AT5-08/10/76= 9= 1017 ,%= = =« S8 90« $eqeTaleTepat=]aPe]edaBale cle o = =« = 20,80
IN=4R _Y084=113,697%<2-12* 0-30%876-08/30/Tha Yo 19=10,7= ~ « 6,fi- e $eneTeTeTog=Vol=del=Tefcla cle o = - = 9,40
30=45,9019113,67310a2-12~ 0-30%BTT=0R/30/Th=10" 27=11,7= ~ = %,2. T~ KereTelalogeVnadejeabale cje o = = =  ]1,80
30-45,90%0-113,6447.2-12~ 0-305878-08/30/76=11= 23=10,7~ = « 8,6 6n= CeteTeTelebetnlalelnteliole 2o o = o = 3,80
IN=48 _Y0252113,6)30=2-12= 0=30%5879=00/30/Th=12« 27=1fi,6= = = S R, 90~ BetelalePrmp=Voleduleiabale o)e . = - - 13,1¢
3048 9031113,6297=2-12= 0-10%800=0R/30/TA=12= 2711 1= = o G.0= The 11=teleTeles=V=?e)eeIekels <l . -~ = = 9.90
10-48,7969-113,8417=24}12= 0-30%981=09/0%/The)de 27« O Ru = = S &, 9pe ReYeToelog=Volodaledehele e o =« = = 8,60
INAK,8719113,7%20=2-15~ 0-30%882-09/05/T74=1R. 10¢ - - - - % 3eTedofe =le o =lelebole ale o = = = 18,90
30°4% H72%.113,7814=~2-15- ©$-30%883-09/)5/74=18« 19« - = - - - £etaTedaTe ole o aledeials ale o, = =« = 11,%0
30=4% 83014113,2404<2=12= (0-30%884=09/06/Th= Bw 1721) 3= =« = 6,0~ 90- GulaTatoTeg=VNelaleleabaldr ol= o = - - %.00
I0=4% B1A3.113,2230-2=12" 0-30%88%5-09/06/76~ %= 19-1),{= = « 5,0 100~ €o1aTelelotoVolo2elodnbnde e o « « = &80
30=45,7804-113,212A~212° 0-30%888=09//&/Th=10" 2fela,3= ~ ~ 5,9- 9q= AmfeTelopos=tmlar=]alefiole < o = e = 12,00
30748, 7892<113,1787<2=12= 0-30%889=09/06/T76=14= 2A=11,7= ¢« « 5,6 4R, BefaTaBaTat-totn)ebrdaVeads ol o = - - 8,40
IN=4g ,1803.113,1R10.2+12= 0.30%89C-09/04/The1be 26-11,7= =~ = %, AL 9p- RefaTede?my-VelePeIeInbole aje o = - = .30
IN=48 Y422-113,1734+2=12 0=30%RF1=09/AK/T8=16= 2%c)I . 3c « » 5,9, Hhe Gobo ~RefateValalefoadadelr alje ¢ = =« = 4,80
In=48 Y425+113,1727~2=12= 0303892-09/06/76=1Te 24212 b= ~ = 5,9, To- Rege edeTagnt-tadolrabeler ajm o = - - 19.80
Ine4% Y82A-113,1780212= 0.308894-09/07/T6~ Be 1710, = = %, 1 Ape RaetaTlababrtatoledeletné=lr ola o « - - 21.90
N A, YAT?=113,1880=2-15~ (<30%89%-09/07/Th=10= P}~ - = - - BeqaTaFoTe wle » oedabed o]m = = - - 8,30
30=48,9881«113,1842+2=12= 0+305896-09/47/78=10~ 2ie13,7e ~ = 6,7c 9p~= RutaTeoTod=VoloRolaebade olo o = = = |5.90
30-45 H872.113,0794~2-12= 0-30%897-09/07/76~12= 27=12,4c « = B, A= 100~ CetuTobeTeboVoludoloVobole oo v = = = ",80
304  I80R2113,1194=2=12 0-105898-09/07/76=1%« 19e1n,Te & = S Ao 90 11eAeT=bobobaVo)ede]elefale vle o = - - 5.10
3,45,78112113,120%=2=12= 0-30%899=09/n7/76~15= 19211 ,7- ~ « S,4. 100~ CnteTobobob=t=)nlelectebelds wla o = - - 8,90
In=4%,7381-113,0011=2=12= 0-30%900-09/07/Th=14e 21=11,84~ « = 5,2 %, 1127eTeVaboheVafudaYedeIalo ole o = - - 4,60
N4, 39%AL173,0490=2=12= 0-.30%901=09/07/Thelbs 21=12,7= » = 5,4~ (3.2 Mefupelebos-Vorudoln)efiale o= o - - 10,40
3n=48,5958.113,0407<2-12 0-305902-09/07/76=1be 2i=1? . 0c = = 5,0, 40 RelefodebofetolndoleTabols ol 0 = = 3,90
3IN=4% _85804113,0074=2=12 0-305603-09/17/74-18+ 10- 0, Te = = & 1. 30~ CafeTodohos-TolodaleTebalr cle 0 = = = 3,60
IN=AR,5544-113,0047-2-12" 0-30%504-08/07/TA~1B~ 19=1] 6= ~ - 4,0. 1A« SejeTedepoq=t"l=doteYeb=l> o] a = = = 13,10
30°48,5]175-113,0014-2=12~ 0=30%5905=09/07/Th=?1% 171 ,8e = = S,ha 21= AmlcTedohabooledalalebele vle o o « ~ 2,80
30-48,5175113,0077=2~12~ (=30%906=09/H7/TAh=?)® }T=1D D= = = 4,Ra Jpe- AviaTalehcfeleledelelebels oo o o - - 2,00
In=4%,5269-113,1649522=15= 0-30%5907-09/n83/ T4~ 9= 1T= - - - - - GeeTepoho ole = ojoelad= ele o = = 38,00
30-48,9261113,1781-2+12> 0-305908-09/¢R/Th~ Do 17=lfi 1= = » S, 4o She ReleTebafod=telcderolabalde o]= o = - - 3,50
3048 5]156.113,1997-2=15=- 0-30%909-09/0n/74=10~ 20~ . - - - - CeteToVNahe wle - =loebele o]e o = - = 18,70
3048 . 53722113,2927-2=12 0-305910-09/08/T76=12 2iv14 b4~ = = %, 4 2R= CeteTe)oheteloladejebedales alo o = - - 11,30
IN=4K,5367113,2904=2=12> 0-305911-99/0R/TRa12+ 24«15, ,i= = = 5,4 29~ fanieTabebab-N1elePel=Table o= o = - - 3,60
30=4% ,9322.113,2727<2=12> 0-10%912-09/nA/TA~13+ PRc1h, 2w = « 5,0 20- fege =behodetolatefadadals ale o = - - 7.10
3n=4%,532%-)13,273k=2=12~ 0-30%913=09/pA/Thel1d* P8e& Oc = « 3,0 ?n- Geaw ofcher=teicinfjedeiale <o , = - - 6,50
INT4R HIAIL113,283122-12  0-305914=09/08/TA-1Te ?5c1n 80 = = S, 4o 19 KeleTeFohod=teadmlelebade oo o = - - 9,00
31°48,52A92113,26NA=2=12= D~3IN89)5=p9/0A/Th=1A% PA=if,i= « « % 0. 18- GeyaTeeheogeVvleDalrafels jo 0 = = = 7.20
3N=45,62922113.2410-2-12= 0-305916-09/1R/TA=1B8= ?he}) le = = 5, A= 19« Getela)=feiateladaleTebelds ole o« - - 4,50
30=48,7319-113,9511-2-12= 0.305917-09/09/74~ A= 16he 0, 7n =« « 5,4, 8- Aetelel=Tebotei=3n)rFebele aje w = = = 20,00
30°45,9164=114,0513~2~12 0~305918°09/09/Th=> 9= 23=1fi,P= = = R b= ?R= BeqeTe)elogrYoladateJabals <l o = - - 8,00
I0°45,Y72R.114,351422=17 0-305919=-09/09/FA=13e 24« 0,7- = « S, 6= 5. fetaladaTedate)ePele)cbale ole o = - 7,90

IN=48, ¥S54T-114,2950=2-12> 0-305020=09/09/Tk-17+ 19= Q.4e = = 5,9c 8p= 11=71=T=I-Teqate1odnl=1a5=C> -)a 0,20
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LASL Uranium Hydrogeocherr.ical and Stream Sediment Reconnaissance Data Listing

DOE  SAMPLE NUMBER LASL SAMPLE NUMBER AND FIELD DATA U CONCENTRAY!
TIME SAMPLED w ¥ w x x 2lwle F =
. | ¥ s R RN AR BHEERRRERATRE -
w ] e 2] 5 Bl & I-| 9 |wl8[28]5|213121%]3 a|3lule |5 |8 SEDIMENT
8 9 o 5 wa < 3 |z|.¥ oF § 3 3licid|S1312]218] |=|alzis|3als |8 SAWMPLES
el £ Eo3dl 5 458 w of B| s¥l8E5 5 535 JE |2SIEiE]=|ale|s )8 s E1E13) 5158 S | er
3 2 [wjz|5|233 5 3|2l 52 |2k S2E ) ES |5s|ZIEls s 5 EIE IR 2|5 E 5 sladl 2 | nE]  wmms
I 3 5 al o @ Jun 2 o x| ar B |O|BX wo 2 33 gg%?‘tltgau‘:‘;gu‘;y\z‘,::gﬁ iN
~¥w Ppm
IN~AG SAT?4114,5097-2=12~ 0.30%922=10/09/76<17= 18210 1= « o« 5, 6. 6. Re¥eT=VeTeba epeleYaBale
In=45_A015.114,5714-2=12= 02305923=10/09/7h<1R= 1&= 0,9, = = S:ﬂ- an- 11-:-;-;-;-:-:::-;-:-:-:-s- :;: . L - al00
3In-45 84862114, 4RTA2-12=  0-709925-09/10/74- 9= 1A+ O 8- = - §,A.  Ip= LHDYE JETE MOV SR NP IS N - oo b4
IN=4E MASAL] 14 ,4RA4-2-17~ 0=30%5926-09/10/74~ 9= 18 0 0. -« - §, AL Poe ReqaTedeTes=VrtaD2elsIalole ::: Tl z : .'gg
In=4e 549T7.)14,.4R30=2-12= 0-305927=09/10/74=1p« 1= 0,7« = = 6,Ac 22« ReYaTelaTob Yot nDdermbolale R .
IN=48 BTPP-114.46TAR2=17~ 0.305928-09/10/76<11« 21 0,0, = =~ B 8. 2R LTS T P5 PS ST TS I 1 P DL Y 2 -}: - : - : ‘.:g
AINe4G 6A06-114,459722212° (0.30592%9<09/10/TA1le 21210 ,2= « = 5,7 30~ *—1-7-3-7-A-ﬂ-|-7-1-3-‘-1- ‘l - - 10.6
IN=4% ,5797.114,4581-2-12= 0-305930=-00/10/74-12~ 2% @, 7. = = 5,4, 1R R-1.1-3-7-A.1-|-?-|-1-%-!- -1: - - - s.no
30°45.8825-114.4511-2212+  0-30593100/10/7A01 2= 2411.3m = = 5.9. 180 Koal7o3aTogo-1oo-IeSale 21e o S
3045, 620%.114,3/7A<2=12 0-705933-09/10/T4=1T> ?reln, je = - %,9. 42= ReteTedaT=teleleda)eabad= o1 - D3
30~48 5269.114 ,2R84-2-12~ 0230%5934=09/10/76<1%« 21=1A = = = 5,9 3n- R-1-1.3.7..-1-,-?-,-3-5-4- - : - : - : .10
I0~45,342R2114,4028-212= 0.305936-09/11/TA=1%c 27c17,7= » - 5,94 P8 R-1-7-3-7-4-1-|-?-1-3-5:e- -: Z z 2+50
30-48,57R92114,4711-2-12> 0-305937209/17/T411e ?1= 9,4= = - 6,4 4p- LIS PR 2% DR 2T PR PY B3 PS PR 2Y 3 -|— DLl ;.:o
Ineag OIS 114 57802122 0-30503Bo00/12/ 76162 21 otn. 3e = o 5. Ihe  ReroTo3oTodotelosutedebade o o < o = e
In=45,0361-114,.930850-2=12> 0-30%939+09/12/7ha)fbe 21=1f j= = = 5,9 To= RelaTedoTed=101 [y e . -o- 7779
3:‘2?25:3‘3}S'E'.‘ﬁn-s-!;' 0o 308980-99/ 10/ Thot e 2513 Bare = 6. 8o 2%0me  Metn cAeTedomelo oedoeeie She T - T I 10070
~u . 44RT-1 12,845 1=2~12> 0-30R941-00/14/Tholbe 14 0. 5Co = Aofe  4ge T hhArmeterAetedate o1 w - o & :
30~48 44T7R.112,83R0.2-12 0.30%982-09/14/Th14~ ln-|\'2-c- - ;:;- bg- l;-: .:~:-: ; : i 3-Z-$ ol : : Lree
Inedu AN o112 0h29-2-122  Do30B046m00/r ey Thorbe 1he B Aofn - B0r  6oe  enes CemmesmotIidAC NI LT 13250
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LLASL. Uranium Hydrogeochemical

and Stream Sediment Reconnaissance Data Listing
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30'6R.0n66-l12.07!1-2-15~ 0-306183-10/04/7h=11= Oa - - - - Qadehobohe wle cdebeladeld e o = - - 4,00
IN=46,06P V117,050 A=2-18= (.305184-10/04/Thelbe Ou - - - - - 14esehobafia Ve c9nbeedele wlo « = - - 3,580
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing

DOE SAMPLE NUMBER LASL SAMPLE NUMBER AND FIELD DATA UCONCENYRTYE
TIME SAMPLED 8 3 glelE &
¢ gl el 8 | | B LllsleBlalelsEEE] | (el Le {2 | scomen
8 g ] £ we g =By uEE g- B121c121218]8)2)218) [=l5121%/2-)5 |8 | sawrues
e |S|El 2] .24 Sl =B |8178 = | <83 ) 38 [51818]55zl(512]8]ul2(813]5138 5n |52
- g b ?J A2 w x EW&’UW [ey-g g8 xlxjgiFlwlwiuidlgloiWliciwigi ) ] Jw Wl

25 2 81315333 5 3|z2 32 |3y w2e | =25 [BI01R15)ala|5| 2 RIR]2 5|5 (5(2 e ek (58| YNN°

5 i ] 3181 ¥ Joz a z ! <v| - [O|63 a0 33 gxgg¥3¥§§§z;ou!¥:iw 35 IN

w8y ppm
AN-48,0222-112,0617-2=15 0-306185-10/04/Th=14= o= - 1Renulecbhobe oim «2al=3c3elde =Te o o« =« o 3,20
A0-45,0244-112,0517=2=15= 0-305186-10/04/Th=14~ 0q= - 1Acsafobebe 1o +Da3edodels 3= 0 = = » 4,80
4%, 00142112,071T<2=15= (-304187-10/04/The14~ O« - 14e2c6ebobe ~lm cPeleleuilds oo o = - - .10
30-4%,0400-112,0994-2=15= (-10f18B8-10/04/7A=15- 0= - \Redebobefe wle wPale?eRede ol o0 v = = 3,50
30=45,0121-112,009%=2=12= 0=306189-10/n4/7A=15=- 0= - JBedafmbabe =)o =3eladeded= oo o = - - 3,20
30°4%,0494-112,10%0=2«122 0-30A190-10/04/7A=16= 9= - 1Rc2apobabointaieiepad=2de Yo o = <« = 5,10
30=45,0906-112,0247<2-15=  (=06191-10704/7617= 0= - 14e2ehobofa =1s oPeYedadadm 3= o - - - 2,80
30-48,0733-1712,0087-2-15= 0-306192-10/n4/TA=1A= Q= - 18eZabubobe ole ePeledeledr 23 o « = = W)
30-48,08062112,0450-2«15« 0=306193-10/04/76=16= Qe - 1Ae5efubobe «1o o2eleledede 230 o o = = 6,49
30"48,0753+]112.0254=2~15= 0=306194-10/04/7A~16> O~ - 14ep=fob=fe <1= =3=3e2=3=I> =3v o = =~ = 3.10
30°4%,0639.112,026%9=2=12= (0-306195-10/14/746=17+ 0o - 2feepeob=feotlctI=ledueIaads FJu o - - - 2,80
30-48,0492-112,300%-2~15 0-30A0198-10/04/76=18e Qe - 1Reehmbohe ole ePabesIneds =Ra . = - - 12,20
30°45,1022-112,11R0-2~15= 0<306197-10/¢94/74=~1Re Q= - (Padafoabope =le eP=JePe)nds Ve o = = = 2,30
30°48,0972-112,1007-2=12= 0-306190+10/74/74=1%= O« - 1Reefrbebei=e?e?aedaade ale o o - - 12,80
30744,9947-112,0%2R-2-1% (0-306199-10/05/TA« A= 1= - - - - IRedaficbofe =l= oPe)n2edad= ol= n = = - 2,70
In=44,9956=112.102A=2-15= 0-306200*10/0%/76~ 9= 4= - e - . 14nd=feobebe 1o ePaleIeDIn e o & o . 3,80
IN=44,99362112,1044+2=-15= C-306201+10/0%/The 9« 4= - - - - - 14ePeT=bobe ole wPatedeleds o3n o o« = - 2,80
30=43,9039.112,1097-2-1%~ 0-306202-10/n%/7h~ 9= 4=~ - - e 1AcPabebobe 1o 2200e20Pein o3 0 e = = 2.70
30°44,967%-112,1161-2-15=  0-306203-10/05/7h= 9= 4= - .- . e IRedupebofe Ve —PeoqeRmRede Je . - o e 2.60
IN=44,9572-112.1184-2=12 0-308204=10/05/76~ 9= 4= 7,4 e 5% 6S. 18ctebmbobrrateinfetaleuds o3 o = - - 2,70
30~44,9356-112,1077-2-15=  0-308205-10/0%/7A10> %= - e YMedababebo ofe oPelmdedede 23e o - = - 2.70
INT44,9277=112.0064-2=15" 0-306206-10/0S/7A=10> == - e - [A=snged=ps ole «oeYeI=Tuds 2= o + = = 2,70
IN~44,9897=111,96R1=2-15 0=306207=-10/05/70=lte €. - 14ePabab=be =lv =JcpeVeIudn 3= o = - - 2,70
In~44,9761-111,9R0n=2=1%= 0-706208B-10/05/76=11- %K. - 1ReSababobo ole credatededs oo o = - - 2,50
30~44.,9769=111,973A=2=12= 0-306209-10/05/76=11" =e - IRescbob=berenlcdetndad=de a3o o = = = 2.80
30~44,Y5892111,9790=2-15~ (=306210=10/75/76=11= &= - 1Redepnbobe cle oaFeI=ded> 3o = = ~ = 2,90
J0~44,94722111,9R31=2~15« (=30A211=10/0%/Thelle . - 18edcbebnbo 1o =fotedeleds oo o0 = - . 3,70
A0°44.9354=111.9RK4=2=15 0=306212-10/08/76=11* %= - Gepefobobe olo =2egeei=ds =0 =« - + = 3,30
30744,9061-112.00642=12> 0-306213-10/0%/Th=12+ 4o - 14edcbobabotetaladed=Taddr oo o = =+ o 2,10
30%44,9022-112,01472-15> 0-306214=10/05/76+12» Ao - ?1etebebnfe ola ePadede?ede 2la 0 = - - 2.%0
30%44.9033-112,0172=2=12> 0+30621%-10/05/76~12 &= - l4edaprbofer=t=ted=dsIeIad" =3~ o = - - 2.80
I0~44,8T7A112.00V1=2=15= 0-306216«10/05/74etd> Te - 2Medebrbobe =l cPageleade 2o o - - - 2,80
30°44,8764-112.007A=2=12= 0=3062)7-10/0%5/76-13=- == - 5,2- ?%echmbobnlatnietede=2ede e 0 o - = 2,50
30=44,8758-112,00R7«2=15= 0-206218-10/0S/76=-13~ == - - e ?1eebebrnbe afe =2-PeRe2ade 2Ye 0 o = = 2,10
30°44,0622<112,01%6-2=1% 0~306219+10/0%/Thel3e & - - e \Relefehebe ote =9c1e3=3ode Ve 0 = o = 3,70
IN=44,0439-111,99412~15> (0~306220-10/05/Th=14 «o . o - - - lae3abobube otr =dcqel=dede o¥v o = = = 2,00
30=44.,1431-111,9950=2-15- 0-306221+10/p5/Th=14~ ®e - e - = )RaPofebebe oo =Ped-Yrdede cJe . - - = 2.40
IN=44,8705=112,04029-2-15= 0-305222-10/0°/Tho14= & - - - - e Y4=2efcbebe ofe cpedeIoTeSe 3o 0 o - - 2,50
IN=44,832R<112.0772-2=15= 0-106223-10/05/T6=15 «- .. - - . jResafod=be 1o =Del=)=dede <o o =« = =~ 2.70
30°44,7150<112,0330+2-15= 0-308224-10/0%/7815« %o - s - - e YRadopebebe ole ePcged=Pede Jlo . = . . 3,90
30-484 ,M04T4112,8157%=2=15= 0-30A225<10/p5/7h-1%- Ao - - - - Tlege obofe wta oPageteade oo o = = - 2.190
30°44,76194112.0481+2~15> 0-306226-10/05/76=1%> R - - - - e 2Mege cbefe ole slepedeade e o = = = 3,70
30°44,76194112.07207-2~15=  0-306227-10/05/7R=1h= Aa - .- - e PVede ocbobe ots 2PepndeR-de 2Fe . o - - 1,99
30°44.7%539112.0000.2~15~ 0-30622R«10/05/TA«15 A« - - - - - 1Vebe =befic wiv ededeb=dede =% o - - - 2,60
30744,7547<112.0967~2=15=  0-306229-10/05/7h=15~ 7- .-~ - «  PAege eb=fe =i= a2eged=cde Yo o . - = 2.50
IN=48,2203-112,428%2=11= 0-304230-10/05/T%= 9= Ge 7, 4a = « 5,7 1ne eYafolabelalota wPelePele o3 o o - - 5,70
M0=4%,21060112.406022=18« 0-06231-10/0%/7%= 9= &. - - - - - esubobolin ole oPuleled=le <o o = = = 3.70
30°4%,2200-112.3914=2~15= 0-30%232~10/06/76= 9= == -~ - - esefmb=be al® sdajedsda)e ol o = - - 4s10
30°45,18362112,4776-2=15=  0.3106233-10/05/TRe10e &~ - - - eYehebobe 1= ePateVedels 2l o = - = 3,10
308K, 172R.112,4194=2=11" 0<30A234-10/05/Thal= £e K 4s = = 5,5. 65« esebeBehelotels «P=12ele cle o - - = 4,30
30°45,1044=112,4%72=2-15 0-30A23%+10/05/Th=10~ &= - - - - esehofmbe «l® vP=q=Tede)" <= o - - 680
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing

DOE SAMPLE NUMBER LASL SAMPLE NUMBER AND FIELD DATA U CONCENTRATION
TIME SAM « [ - [ «
" o | gl oy m g | & «|£13]3]2]5|2|E]|2 ElIE 1z |5 | seoment
w £l 2l 5l & AR SR HE R REHEE Lidlely_|E (&
w o © 5 1 z v § ~ I¥la|e1etdyi8|313]8 elxlzig|golw a SAMPLES
S 2 “ ) Y5 ! «F |wldS = Lg < wm 8 zzieiala|5]C]2] | Wiz |B0| 8- 0 ~
w = a LM S JEi® w « g1 wt (3|33 = cag e {xlx[5{¥|wluls|zla|@|wlElGlgl|LE| o5 1EY UNITS
) 5 |82 51 <33 5 AEHRHE g2t | 25 ig8|8(5|a|5 5l RIhiR| 25 E|zlE e8] ok
b b S gla| & | 332 3 z | e¥] =¥ [S53 583 | g2 mnxﬁwnwmsm“wocwwﬂwm\wﬂ IN
w|¥ w ppm
In-4& 16RK112,4420=2-18« 0.30A236=10/(S/T6=]) 7Ta - - - - - ejefebmbe wte 2deletaPele 2= ¢ o o = 4,70
INTAK, 159T7=112,444=2-15= 0-306237-10/¢5/T74=11> 7T~ - - - - - *3ehei=be =)o wlervDeIel" =Y o o - - 2.80
In=4 1617=112,4172=2-16« 0-306239-10/05/Tkel)= 7 - .- - - ePehobobe ole aPcletoel= o o - - 2,70
30785,12644112,4100-2-12- 0-306239«10/05/78a)2= Ta 7,Pcfe ~ 8,70 135 LELLEY LS FE PIRY EYTR PY- T LIS PO - - s.10
I0=46,1306-112,3767-2-15= 0-306240-10/05/76=12- 7= - - - - - =?eheqobe 1o cpedeIepodr 23 o o . - 8,20
Ip=45,1553=112,IR14+2-11~ 0-306241-10/05/76=12= 7o K ke = = &, & 15. -Sebhoh=finta wp=Peele oY= . - - 4,90
30748,1653-112,3R6T7-2-15+ 0-306242-10/n%/T4c)3 7a - - - - - =%ebeld=fc o1e sPe1=2e2ele 23 o - - - 8,30
30°45,1856-112,36A6-2~11 0-306743-10/pn5/Ta-13~ 7= €, fe = o« 5,0 22= etebedebet-Veye elePeTele «Jo o - - 3.00
30°4%,1539+4112,3511-2-11=  0-30624410/05/76-13= 7o &.2Fc = §,7. 1lp=- ePebeBebrlatele cgoul=le we . - o - 2,50
I0-48,16362112,37A7-2-12~ 0.304245-10/05/7k-14+ A. T.Rec = « 5,7. 1453= wdebubebeieloledesoeelo eVe 0 o o e 3,5%0
I0~4% 1567-112.3267=2-12~ 0-306246=10/05/TA=4~> na b,4ale - % &, 16pn- “debeb=bulen)=dedeTe2el" o0 o = - - 3,680
30745,1264-112.3440=2-12* 0-306247=10/05/76=15= PRe K.4e = « 5.8. 18p- “debobh~brletotededa?ad le - e o = 2,60
In=45,1625-112,2RR1=2-11- 0.306248-10/05/7Aw15+ Ac A 8. = = §,3. 55a edebebobuTctote =2edaTale =M= o o - - 4,10
30=45,1869-112,30466=2-"1= 0-306249-10/05/7ho16e Am T.4e = = S,5. 47 c%ebeob=bulotete cfedaPole 2= n = « =
IN=AR 187A=112,3178<2-11= 0.306250-10/05/TA=lbe Ac €.f- = « $,85. T8 edafofeleleTVole ePcedale ale v = -« o
3n=44,9306-112.2111-2-12-  0-306251°10/05/Th=12> 2~ a.f- = = %,7+ I0p= Ted= foheqareied=rinI=be =0 o - - o
30"44,99532112,2744-2-15=  0-306252-10/05/The)2= 1= - e = - - T=2=bmdehe cle olele?adade Yo o & o =
30744,9950-112.2250-2-15= 0-306253<10/05/76e)2e . - - - - - Tetehabeobs —le wPale2e?ede oo . = - -
30°44,9717-112.1700-2-15~  0.306254-10/05/76=13> - - .- - . Sedebobofo olo 2223e2edebe e o = =« =
In=44 ,YARY112.150R=2-12 0-306255~10/0%5/7613= 1. T 4-Fe = G 6.  f%e TedebobmboYelnlePeDde2m2ed® ode o =« «
30°44 ,9556-112,1%51+2=15= 0.306256=10/05/T8-14= - e - - - fcSehebebe ole vDPelededade oede o = o o«
30°44,9419<112,1611-2-15=  0-306257="5/4y8/T4-14e - = - - Redefedobe ot ededeVededs <o o = = =
30-44,94258-1)2.187€-2-15+ 0-306258-10/05/74-15« - - - - Qedebobobe «le wDeI=Yedade oYoe w0 = = o
N84 ,93442112,1764-2-11> 0-306259<10/0%/Th=)Se 4o & hola o B 7, Rpe TaDebob=bnlatnle ePeIadads 3o . . - -
IN=44,49192112,1480-2-15= 0-306260~10/05/76-16- 4. - .- - - VePebobobo fe =DcVelolede eVe o = =« =
30-44 ,4R83-112,1610-2-15=  0.306261-10/08/74-16- 4= - - - - Redufubobe ola w2eledodede 230 0 - - -
30-45,7333-112,7172-2-15 0-306262=10/0%/T4=1n+ ]2~ - - - - . Teha befe ale edmeledads «lv e +« = =
30=45,7256-112,71571-2=15~  0-306263=10/c5/76=1p- 17~ - o - - - Qefeleobole wle cPeteFabuale ole « = -
3n-AR 71442112,7011-2-12=  0-306264-10/05/Thcll~ 12« % e « o 5,7~ 24ne Tede cbofbelcleiadedetabals cle o o o =
IN=45,1300=112.6744=2-15- 0-306265=10/05/76~11= 17e - = - - - Gejebob=be «l= =dedeeBale =]l o o = =
30°48, rIRA=112.,67%72-2=15+ 0-306266-10/n%/76)?= 1. PR - - GeleTed=be <la +De)eJabole o= o = - -
3048, 742R-112,6700-2-12=  0-306267-10/0%/T6<12+ 172 4,80 = « 5,72 10e  112A-6-bebebotetoraladoBuole oo o - - o
30°4%,7438=112.674n=2=12> 0-306268-10/05/76<12~ 17« C A = = §,7. 2lp- 1121264 =b=r=1=1ep=YeYeg=i" =)= = =« - =
IN=48,6747-112.692R-2-15> 0-306265-10/n5/76-13= )5. - - - - - Rede olebe ola 2Pel=Vedale cle 0 o o =
JO"AR 6675 112,674T22=12= 0.306270-10/05/76) Ve 1R-16,8 « = %,0. 47n- Kehe wYoheololedetodebels «¥m o =« = =
IN=48,6825+112,6557-2-12= 0-306271-10/05/7h=14> 1A= 0.A~ = = R.0. a0p- Sege o-heFatelep=iriel-de - = = =
InwAR, 7017-112.6794=2+12 0-304272-10/05/76=14= 16e Tobe = = 5,7a 0e Tetbe e3afbelotatelelaIabele oo o o - -
IN=4% ,7014-112.620R=2=12= 0-30A273«10/05/7Ralb= 1A A, 8.0Cc o 5,9, 72Wpe 11ege adeholcteleda)elebels ale = = - -
30-45,05942112,6764.2-15=  0.306274-10/05/76-13= 1A. .= - - Vede oVoho oo cPeqeVabale wle o = o =
IN=4% 62102112,7004=2-12= 0-300275-10/A%/T4a]5e 17. f,% « « %,0. 10~ Tabe =3=belatetalersVeele o3 o = - -
In=4g,56250-112,7104<2-12~ 0-30A276=10/05/76=15= 17- A,%= = « %.7- 30n~ TetlubeRebolatoieleIeVeIalde o)r o = - -
In=A% A4PA_112,77%422-15- 0.306277-10/05/7¢-13- 1A - o - - 11e1eheTebe Ve =Pedelabole e o = - -
IN=4%,6431-112.71R0.2-71~ 0-~306278=10/05/T6=16« 17-14,2<C= = &,9. AQne Teba =hefedatvledeteIebolde oo o = - -

IN=4%,8475-112,7194-2=15~ 0.30A279-10/0p8/TRelbw 1R - - Tete =Vehe ole adeteabole =1=
30-45,99172112,74/7-2-12~ 0-304280-10/05/76a)6« 18a £ A- = « §,5. 2lne Tebe vFebedolniopeleYebalde ==
30°4%,0164-112,7535-2-15=  0-306281-10/05/76=16= 17~ Tede wbehe ole =2=leIeede o)-
30=45,5947-112,790n+2-12- 0-30A2B2-10/05/T6-16- 18- A i Sede edehelieladadeebode a)-
3n=4%,5AA9.112, A57€.2-12= 0-30A2B3=10/n5/Th=)T+ 18 4.0- P LY VT FY PP P BV R s
IN=48,5919.112,80A0-2-12- 0.305284-10/05/T6a)T> 1% 4,0 cbefhnbetetaclededobule =]
30°45,5761<112,042R.2-1)~ 0-30A285410/0%/74217- 15 7,2- Fege ofehedainledalnicBole 1=
IN=45,06311-112,67310-2-12~ 0+30R2B6=10/0k/Tk-10> P0e P 7 = = B,7~ 1A3p=- EYTEEY TY L B PIEY B P I Y Ty P
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Recnnnagissance Data Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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IN=44,%009,112,956042-12= 0306526-909/21/7Falb= 1{is10, % = « 5,% 47 188 -8efcjatata?ed=tadels =s . = - - 5,00
30°44,9361-112,9082-2-12~ 0-306527~09/21/7h~14~ 1f-10.8« = = §,% 7~ b ~bmfhol=Tmjedeoedeade =ln o = = = 4,00
30°44,5533-112.9104-2-12~ 0-30A52R=19/21/7&~14~ A~ 9,6- = = G.,6. TO~ bk ~bafelataicPeiedadeld «Fo o » + = 2.20
30°44,%5144112,089212-15= 0.304529=09/21/7A«1%= 1A~ - - = - - Gebs vbobe ale —Petelaals o¥o o = - o= 7.00
044 ,3T717112,79%7=2<15=  0-30A53I0=09/2Y/TA~15* 1fH» P - - GeVohobofis =lo =Peqeeads == . o ~ - 12,30
AIN=44,M139112, 78R0<2-11= 0-308531-09/21/74=15= 1h= 0,4 = = $.1e IPpe Aebe wbofeValvla n3eedaidr Ve o - - - 4,53
IN=44,5047-112,8944-2-15+ 0-306532-99/21/74-15~ 1§ - = . - - 4uscficlinfo ~le 2daYe}=2al~ 3= o - - - 8,20
30=44.5764-112,8R47-2=12= 0=-306533~09/21/Th=1h= T1A=10,f= = = K,8%.  40- eo=frbebelictaraparn)=delds =Y o = = = 4439
30=44,50612112,8A%142-15=  0-30A534200/21/74=1b= 15 - - - - TePehubube cle o2+%e3adelde 2% o = - = 3,60
30=44,.0014-112,9064-2~15= 0-306535=09/21/Th=1b= 1~ - e - - betahubofe ols oPnVaTu2alds oo o = o 3,70
30=44.50%50-112,9097+2-15= 0-304536-09/21/7A=16= 10w - o e - - deDefodofin =l cPeteIafale = -~ = - - 12.60
3I0-44,6133-112,9264-2+15=  0-304537=-09/21/74=16= 1i= - = - - - Qe2abobebe =te oPeTeIa2ale Ve o = - = $,30
30=44,6278-112,90%6=2=V1= N=IN6B3IB«nI/P1/7R=1T= (he B .40 ~ =~ B,Pa 1. fesaficbefniotele vdeTndele oln o0 = - - 4105
30=44,63R9-112,940n=2~15~ 0=306539-09/21/74=17~ if~ - o = - - Gedcpoboh= =1 eduteInPels s o = - - 6430
30~44.6306-112,9720-2-12¢ 0-306540-09/21/7hcil= 1510, % « = 5,2 Ope SadohobofatctciateteIePelds 2l o o o - 3,.%0
IN=84,H314-112,972€22.12=  0-30A541209/21/7421T 1fel0 fe = « 5,7 3% 4e%abobebateTalcfetnaPele =3 o = = o 3,60
30°44,0722-112,9R10=2-15~ 0=-306542=09/21/78=1T7~ 0~ - - - - Sede =dofic =la <letrYePad Vs o0 = - 12.%0

3044 ,6B8192112,9922-2-15= N-30A543-09/21/7617- 14w - febe ~bche cVe o2eateleled= o1a 4,90
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U CONCENTRATION|
TIME SAMPLED w w x e AN Ta 2
w - S I A - S © s F S |5 E % LA E H a 2 ol 12 (& SEDIMENT
i 8 lolf|l 5| ue g 5 |Elg Wi §_,§Ha38;gn =(312813:08 [% | Ssampies
wl 2 Eooqslgl s L3k «| E| 5% |35 25| 3 |5181E|zislale|E2)E]s 22115138 80 lan

£l £ 2 lu|&| = 25T | v (F|e3| 53 (3p3 RN E N HH R A EEHEE R T BT

% 3 S S1s| ® 3% 2 3 T | a-)] B« |O|nx »wo 2 53 gﬂw%“‘g(,g;’ou;g:jtlt IN

“ n|Y¥ & ppm
I0=44,72362112,9R47-2-11~ 0-30AS544-05/31/T74=18< V1p= A AL « = a5. Acde —dohecTeie o%-3edede 2Me L o - . 3.00
An=44,13722112,8A67=-2-15> 0.I0AG45-09/21/TA-1Re 1A= - - - - 4a2.Tabohe cle -2e¥aTudelde oVm . - - - 3.60
A0=84,71952112,91581-2+99« 0-306548-09/91/T76.[R= Q. e - - Pa9eTobohe wle = aleleale o= o = - - 3,80
INT44.HAL9=1)2.9222-2=11" 0-IDAREY~09/21/Tk=10% Jhe A e » = Ape QesefmbefeTTmte nYoJwals wle . = - - 4.60
An=44 ,¥T7272113,2494=2-)5= (0-306548-299/57/Tk.10- A= - - - 1R0c4e wbaho ~le =decdeleede Vo o o - - 2,M0
30°44.Y514=11),30R0-2-15> 0-306549+09/57/Tho10> Ra - - = - PVe4e cbeofe ote edeteteFade cFa o = - - 2.70
30=44,94R5-113,3159=2-15= 0-306550=09/57/Tk<10> Ae - - - - 1Rege cbofhs ole =923n)adede olm o = - - 4.10
30°44.9167-112.B178-2+15~ 0-306551-09/25 /78« 8= 12 - - - - fode ob=fe <lo wdebeeVale ale ., = - - 2.70
30=44,9075+112,8011=2-15- 0-306552-09/29/T4. 8- y2. - = - Gvpe ~bofia ale =Pcheledels oo o = - - 3.30
30°44,9047+112.7833=2=11>  0-306553-09/90/ Tk~ 9= 1A= O Cufe . 1= Aoge =Beleqae)adelnbeldois aYe o o - - 4,80
30744,Y3444112,.8114=2=15> 0-305554-09/24/T4=10~ 1A= - - - - cbe oYebe cl= cdeged=dele 2da L o & = 2,20
30°44,957%112.7727=2+11= 0-306555-09/20/7K=10= 1h= A, #Ce o 240 [ETTRRT ST T L PE LAY DTS PL NS PR PR - s 2,90
30-44,76942112.812A=2<12=  0-306556-09/20/TA=11> 1711 nale o 120~ bebe cd4=bed.PerePabaYobele 2V o o = e 3.20
30-44,9942+112,09R922+15=  0-306557-09/20/74-11+ 17- Co = - Aege «3e9e <lu o2eV=)adele oo o o - - 2,60
TN=45,01562112.8784-2-12>  0-306558-09/20/Tke12 YA<1),8aFa o 400~ Aegr =3=b-Vedeyadcbobebrle Ve 0 = = 2.50
“0°84,9419+-112.8734A-2-15= 0-306559=09/20/74-12= 14 - . Pobe oVobo wle vlegele?elr Yo o & = o 2,20
30=44,9156-112,8804-2=;3= [ .30RS6)=D%/20/Tha)d~ A= - = e . bege =Febe ole wlelelalele oo o o - - 3,30
3044 ,1956-112.8417-2-15~ 0-306561-09/20/T4e13e 17= - - - - dejeletele cle odefcYobels 2= o = - - 2.60
IN=04,79972112,7722«2-15= 0-306562-09/21/74el0e 1j= PR - Rede wbohe cle oPugedelele o= o = - - 2,80
In=44,772%2112,R114-2=15~ 0-306563-99/21 /7410~ 1}~ . - - - Acge +Tufe wle edchotebule 2o o o @ = 1.170
307°44,77034112,772742-15>  0-306564=-09/21/T4.10- 12. - - - Poge clobe wle oPcfeP=2ele aVe .. o - - 2,20
J0=44, 1542112, 7100212~  0-30K565-09/21/Th=)1" 1511 ,%afe o r- Ahede =bebolriteadePeVelele 0le . & & = 2.80
INT4aTAII~112.7050=2-12 0-30A566-D9/21/Th=]1" ]2=)),C~ = = 450~ 4=4" =4"A =4 Y rDeYogole]|® oo . = . - 2480
30°44,79R462112,7480=2-12> D=30A%6T=00/21/74-12= 1hel] Bufe o 480~ Aage =8efobodeleedefel-1o oJe . o - - 2.80
30-44,7900-112,693R<2=12+ 9-308568.09/2}1 /7412« 1ho12, 80 - Q- Sabe cbohalPe)nPete2aPele 2V 0 = = . 3,80
30°44,7B69-1712,674742-12~  0-308569-09/21/T4=17= 1helin, Aufe o 330 Am4e cb=f=3-Fe)edaYetebols oYm o ~ o = 2,%0
30°44,7ARI-112,656722-15~ 0-30/570+02/2)/74=1P= }7- - - - batobod=fe ole LlcVetabeles e . o - - 2.00
=84, 77612112,63142-11~ 0-304571209/21/74213= 2 oo o - Robe wbeube oo o oFeledels e o = o o 2,00
30744, /%42<112.6744<2-15> 0-306572-09/21/74-13- 21= - - - - befebeVele ole edefelegeds 0o o o = = 1,00
30=44,82562112,56102-15« 0.306573-00/21 /7614~ 21 - .- - Moge = @ @ wle oPeeloldele o3a oo = o = 2,30
3084 ,H37%+112.6%547-2=11% 0-306574-09/21/76=14 24-10,8-Cc = 700" Qeg= mfefed=dete ofrefele oY= o o - - 2.60
30-44 ,H106-112.7244-2=15~ 0-305575-09/21/7416« 24~ - .- - Aohe ebehr cle cPebedulale ade o = = = 2,60
IN=44,99562112,417902-12> 0-304576-09/30/78=12= 27=12,%.0c o 3Ine febe whebedeeVadetedaale cJe v « <+ & 3,90
30-44,98112112,369922-12~  0-304577~09/710/76c13= 21<1%, Aulfa « 159- Sebo cbebe?adetatagedudaln aFe o o = 2,70
J0-44,94172112,397R2-15=  0-306578-99/70/TRal9~ 17- - - Qode wbebe ote ceb=FuPale wFe . o o o 3.30
I044,91362112,3909R<2=11> 0-306573-09/29/TAv1le 18=11 pels I6n- Qb afchorelmle wdeJalele o0 o » = = 3,00
30=44 H9AKL112,413Re2-12> 0-306580-09/30/T4=11e A= O.R.Fo - 16¢9- 10a?=TelehngadeledeleeBele 2o = = = @ 2.80
IN=44,Y000-112,4140=2-12¢ 0-305561-09/30/7h10- 1A= 0, %fu « 380 12=32Te=b=b=Pe1ucfeIcBele 2T . w o = 3,10
0=44,M99T0112,40%12-12«  0-304582-09/39/Th-1p~ 18- 9, fule o 150 1929=TaYebug?etedeledaBale =3e o = =« = 3.20
30784 ,94R12112,37922-15> 0-106583-09/29/T4=11~ 10. - - - 10cbe oVohe ~1= elaf=3ecPal= udo o » o = 7,10
J0=44 ,YR442112,393142-12>  0-30458409/30/7R=12> 1012, ACua - 200e  10ed= <Refeto?=lePaqecole «Je o = o = 2.%0
31044,183930192,7311-2-12>  0-306585-09/27/T/-10- 14=11,8-0= « 480~ Potbe aBefmdaVeladubrbebode aYe o « « = 2,60
30-44,45092112,7017-2=11~> 0-306%86-09/22/7a~10~ 1% &ufe o aT0- Gege ~ReBatelele ofmbebedes eVo 0 = = - 3,00
IN"A4 MITP2112,770422-12%  0-306587-09/77/T4=) = 2111, 8afa - 50ne bebe wbahmdeteledabobolnie ode o = o @ 3,30
I0-44 H4TS2112,7664-2-15= 0-304588-00/57/The13e 21e .- - slebm 2le adedadelale 2%e o s o = 2,40
3044 ,M8194112,77TR2-15> 0-30A589=-09/27/74-13= 2ie .- - eYaTe cte 2doedeele 2Fe 0 = = e 2,80
30744 ,5942112,7R1422-12=  0-30A590-09/77/Taclb= 21=11,8-Fc o nne cloferetmlatebobolale v L - o = 5,30
3IN=44,90%6<112,878n<2-15+ 0-306591-09/27/761%= 7}~ - - - - Aege »Y=Te ale cPatedadale 2o . = = = 4,3
30744,1575-112,2947-2=15> 0-306592-10/p3/76=10~ 4~ - - - 1Peebot=fc ale cdef=eIeds edv 0+ = = 4,80
30°44,93252112,9451+2-15=  0-306593-09/7R/74=1T= 21 - - = - ReteTebnho ~lo cDehadebale cFu o o < o 2,70
3044 ,.92%0-112,9917-2-15« 0-304595-09/7R/Th=18= 71. - - - - Avjeletehe V= adateled-le %= - - - 3,20
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DOE SAMPLE NUMBER LASL SAMPLE NUMBEW AND FIELD DATA U CONCENTRATION
TIME SAMPLED w 3 SleldlelE [ <
w £l w £ §p5 2 g§§§,§;‘g¥§§ 5§w§ |5 | scomenr
8 S J2lai 5l us 3 .= |32 PR HEREREEHE 5315|330 8. |8 | SaMPLES
I < [y aw [ 4] a3 T w s € {+ ZiglaelafaelQ1E1381 FAE T I el ¥ e
g1 £ g 1312|5428 w =) ) g 2j5n S22 | 8 |xlxlF|giEle|Ez|z|E|elq S8 |a]28 2k e8] unms
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m;g pPpm
IN"44,9182-112,978142=)1" 0.308598-09/2A/76=1%= 27= 0 C.fac = 5,9 200~ befotebrbodrcdeote wbedeBals 23 o = - - 4,10
In"44 ,TAK2=112.9770=2=12=> 0=30A597=09/2A/Th=1> 2717 Acle o 5,7« 7n- 1fedaTed=bot=de) debedebale oJo o = = = 7,50
30744, 77TR=112,9739a2=12~ 0-30659B99/2R/TA=13= 27«11 ,%=fe = 5,7 405~ 17che wbdeBedeldeteclebedubule e o = o = 2,80
In=84,IT0R=112,94472-12= (0-0A599=p9/7A/TA-13= 27=12,7-C= - 8,7 260~ boge =Jebateleyedrdonbole 230 o, = - - 2,70
Ipv4a,16422112,9%21-2=11= 0-305600-09/7R/TA=13e 2711, ,AC- = %.7- 20~ Aale eYebedelele o?udubdal= Yo o = = e 3,12
30-44,98332113,1620«2<12= 0-30R601=09/2R/TAo1g= RAe A, D= » 5,9 32%e  1lede =Jefrdcleradeledadalde o3 0 = o = 5,10
I0°84,.7664=-113,1R47=2=12> (=306602-09/28/76=17= 13= O,4<C> = 5,7« I8~ Cege =Jed~2mt21e2ee2=Jel® =Fe . = - - 8,20
IN=44,¥653-113,1081=2=12> 0-30%5603-19/20/Th=11e 1)= K bale = 5,7« ?9%= Qegm =Jeheatlered=teTedale =3e . - o+ o 5,80
30=44,9939113,1094«2-15= 0=306604=09/79/T4=12~ 17= - = c - - 1tede =Febe ale 2Peleledale 23e o = o =~ 1,30
30744 ,79936-113,1972<2212« 0-306605-(9/2R/74=12= }fle £ Acfe = 5,7« ?A0= 11284 wb=b=AaY=iedeIobeIal =3 , = - - 4,80
30=84,96972113,2122=2-15= 0a3066Q%=09/28/TA=13~ 10a - - - - Qeqefel=fbn ol aPal=dabeles 23 . = - - 3,80
3044 ,94942113,2000~%~12 0=306607=09/728/T8=13> Va= A 6=C= = §,7= 220° Qejpe ~4efb=Fatoj=2e2=Yobule 23 . = o« =~ 3,70
IN=44,9764-113,210%2~12* 0-306608209/28/Thelbe 16210, 0Ce « %, Ta 220= Jleb= «I=VeWai=toPetedabels 23 o =+ - @ 4,80
30%44,9211+113,1917=2«12%  0-304609-09/2R/Th=14e 1913 ,ACe » 5,%. 200~ QeqefeI=buiatnloPedeVedule aJe o « o = 12.30
3IN=44,M842<113,145R-2~12 0-306610~09/2R/74=15+ 12 & ACe < S,%. 120~ 1R=dcTedebobat=l=2e]eReBole 2o o, o = = .70
30°84.%061113,102%<2=12= 0+306611-09/2R/76=1%« 1210 ,foCe = 5,%. 140~ Tage ed=bebetnineyelabels -2« o = - . 9,00
30°44,687R=113,1R78-2«12= 0-305612~09/29/TA=18= JA=14,4=C> = B5,7= 260~ 11=4= =3=heteaiepeYodmfels «Je o = o = 210
30°44,.10442113,24010=2-12" 030661309/28/Th=16= 10214, haCe o 5,7« 180c 1b=ge <3efeIatajaded=d=dule «2= o « = = 19,00
30~44,7150-112,257%2=12 0-306614+09/29/76=14= 19« A A.le = 5,8. 490~ Tebe cdebedvtadedaIeleIals 14y - - - 2.10
30704, T1R3112,249022=12" 0-306615+09/20/TR<14= 1A= 7 Aul=- =« 5, 7. 320~ Tebe adebolateieldaataale ale o - - - 2.40
30°44,7300-112,2%1=2-12= 02306615-03/20/TA=14e 10c G, 4.0= = %, 7« 290- Aebe =bdeheteteiedelebadeilr ote , = - - 3,20
30=44,7147-112.2606=2=12" 0-306617-09/29/76=15> 1A=12,§=C" = ha1= 180~ Tei=1o3=6* =1 yo2=3=3==l" <« = = = = 2.20
30+44,06969+112,1850=2=12~ 0-306618-090/29/74~15+ 18+}17? fele & 5,9. 31p- Sege sYsbeVetniapaetnIalr ale o = - = 3,89
3044 ,6960.112,167222-12= 0-306619=03779/The15« 1Ra1R folfle « 6,3 550 Tabs =JebetatededegeIadaie ol o o - - 3,90
3044 ,7175=112,1481=2-12= 0-306620-09/29/74=16= 1R~ 9 Aol= = S,7c Ilf= Sape =3Jcb=Jc¥eied=I=Fedulr o» o =~ =~ = 2,30
3IN=4§ ,7200-112,183022212~ 0-30662109/79/T4atbe 1A=t felia = 5,9. 45Sne Aebe oVeflcbateapeYeIobeles 23 o - e 3,00
30°44,7303~112.12R4=2-12= 0-304A22=09/29/7k~16= 18= 9 AC= « 6,1= IJ0- Sege e=hoboyoinpet=P=Iale ce o ~ - = 3.00
IN=44,7364=112,1098-2=12> 0-306623~09/29/76=~1T+ 18-10,0=C> = 5,9« 3ITn= Sege =YolvbetniefdeleI=beler oo o = o - 2,80
30*84,652R0112,154%=2=12= 0-30A628209/30/Thke 9¢ 4= 7,7.Ca « 5,7 490~ 171vde »3=bobote)adaboleobele oJe o o =« = $,10
30=4¢,71A1=172,0700=-2=12= 0-30662%-09/30/7%= 9« 4= &4 ,Pal~ « §,0. 550~ e wb=beleVeiad=IoPedals 3o o & = = A 70
I0=44,72312)12,0020.2-12> 0.306626-09/30/The1fe 7= 4,R.Ca = 5,7. 400 Rebe =bofcleteieletetedele cJa o =« = o 3,30
30<43,7236112.0600=2=17" 0-304627-09/30/TR=10> T~ ®,A-C~ = 6,7+« 45n~ Ted =4=fo=ts)=0=3*3=3=l® =32 o « = = 3.10
30°44,7317-112,0801=2<-12 0-306628-09/20/76«10> Ae A 0=Cs = 5,0, S0p~ Tebe chobeldatededadel=I=ls 230 o = - - 3,80
30°44,73A032112,0258=2-12= 0~3006629-09/30/TA=10= 100> 4, Rle =« 5. 0. 4lp- Suge sY=holetel=dneaIule 230 o - - - 2,%0
30°84,74114112,025n0-2=12= 0-306630-09/230/TA«10= A~ A R Ce = 5, 7. 3I20- Rale =ScfePdetelr?aeTndele o 0 0o - e 3,20
30~44,66%32112,0M1-2=31= 0-306632-09/79/74=12« 18> T A.Fc = 6,7 50n- Cete shehednteledapededale e o = - o 4,70
30"44,.5644=-112,0110=2~12 0-306633-09/30/TA=17= 16=17,9.C~ = 6,32= 460~ Rege ohopet-12dedageedele cJae 0 = = o P L
30764,0542-1)2,09172=12= 0-306634-09/20/TK=12« 14ec]],belic = 6,% RNQ- Nabe cheTeoPacteinPniododele cJoe 0 o = = 2,20
IN=4i,02692112,1010=2=12> 0-30%635-09/30/7A=13= 1)), ,Aulic = 6,7= %50e Tede =8rbedatardob=Iadele e 0 o o o 3,00
IN=44,01532112,0980-215= 0-304636-09/35/76=-13 I1%- - - - e 1Mebr obobe ole dugede?ale eJe 0 = o« = 3,20
30744 ,30022112,0854=2+12= 0-306637=09/39/Th=14= 10ec A 2ulw « %,0. 3Jén= el whaf=beotatedaPeFoIabale =3 , - - - 3.70
IN=44,8775=112,00A0=2=)2= 0-30A638=09/30/Th=14= 10c1p AcCe « §,T7« 240= LR S L T B L R A L L L L 3,80
IN=44,%4942112,0542=2=11 0-306639=09/10/74=18+ 11« 4,40~ « 5, 7. 2n=- Cege wBebeldulelaldelebelal o) o = - - 13,00
30°44,06177112,0742-2=17= 0-306640-0D9/10/TA=15= 18c1p Aul= « 5,00 31p= 1Mebe cbebercte)edetad=Dal= <3 ¢ « =« @ 3,890
3In=44,.%5694112,0200=2=12> 0-304641-09/30/TA~16> 14= R, p=lCe « S, 7. 290= Tajelalebodeotatedolobabels cle o = & = 4,30
30°44,%911-112,0110922-12- 0-106642-09/30/T4=16« 1he P 4l « S, 7. n- Qage oRufereteledelnuirle <l o = = o 2.70
e84 ,5039=112,17722=12> 0-306583-09/70/Th=lbe 1717 6.0 +» §,0. 3I5n« Y1abe ebeTrdaYededeeTobels e o - - 4,99
30=44,9839-112,1250.2-12- 0-306644-00/20/Thalbe 17=1n,R.C= = 5,7, 26g= Tetbo ~elobeeindaeTadele 230 . o -~ = 4,790
I0=44.062362112,1710=2-15=  0.306645-05/10/T6=1T+ 17- - = - - - Yebe oBehm ole 2deboladele 2o o o - - 2,00
30~44,6192-112,2180=2-12~ 0=30A645-09/10/Tk=1T= 18ay3 A-f= = B, 7o 1A9ne Tebe =Beher-T=tadebeI=Pale a3n , = - - 3,30
I0=44,%R192112,2061=2-15%= 0.306K47=10/n1/Th=14= 17. - - - - 19=%2TeYobn ale aPecleabads =1 , =~ - - 4,30
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w5 w ppm
IN-44,57292112,2037-2=12= 0-30K64B8«10/11/7k=14= 17 9 Al o S, 7. 1Ppa 1NedcTechocstadatcVagle ~Ta , - - 3,60
I0-44,%0822112,2807-2=12 0-306649-10/01/The)ba 1717 fcl= o 85,7« 23p- Tepe =aScheletededet®IeIels «lm o = - - 4,20
Ir=8a,0103-112,25%10-2=12=  0-304650~10/01/74=14= 1713, 0. = K,17= AIn- Rege =Befola?wledet=Vaade oV o = - - 2,30
In-44,P0TR112,9004=2-12= 0-006A51~09/78 /7611~ 2%2=-1n,8.%c o §,9. S0ne Aege ehefeladededebeolebales o2 , = - - 3,80
30744 ,78A42112,9503-2212>  0-3DKE52+A0/PR/TA=1Ve 25211, ,4-C~ - 5,0. Spp- Rege elafudaeladebolobale oV o = - . 3,00
In=84, ISA-112 9ANR=2-12= (-20A65309/20,/ T4} = 22211 ,€Fc o § 7. D6Hge 10m4= =dehePdelndeclrbe?decl ole o - - - 8,00
3InT44,.7514-112.2779-2-127= 0-30K654~10/0%/7K~10- 1n= 0,5<C= = B,Re 40g= Aegpe mhefededrjedegrieeds oo o = - - 2.8V
3044, BATR=112.452R=2=11= 0=30K655~10/)5/Th=11> T D hele » 5,7 40p= 11e4n ecb=fedalele cpeleIads ol . - - - 3,10
3n~44,795R-112,31762216> 0-INAA56-10/n5/TA=10 &Ko - - = - - Aejelelale ale «dag=Iaede oY= . = - - 2,90
3N=484,86571=112,2586=2~15= 0-396657-10/n5/ Tkl 4= - - - - - RefolebafedaldelaPdagele-d> ale o, = . - 3.90
3044 ,H4A1=112,600kK-2-12~ 0-306K57=10/08/Thkelle &a 9 Ffe o §,T7. 408~ 10=4e «letedudetadageIa)-d= 23 . = - - 3,00
A0°44 ,NS5TR=112,4092-2-12~ 0-30K659-10/05/Tkall~ € D_Rulfe o S,A. Jhpe 10=4e ~Fefm1aleiedeg=IrlrIe ~J= o = - - 2.00
IN=45,24942112,4R202+15= 0-306660«10/05/Tka A= 4. - e - - - =lefubebe ole oDeVeInPde Y0 . = o o 5,70
In=84 , 7T703-112,2490-2-12=  0-304661=10/05/Th= 9= Q-ln A-fe « B,7- 40Qe Aebe wbofetaldelodebolabadr 23 o = - - 3,80
30°45,2414-112,4R012=15~ 0+306662-10/05/76~ Be 4o ... - - clebebubo wle aPciee?edn 2o o = - . 2.90
30=458,2231-112,44R1-2-15=  0-30A663<10/0%/T4= 9= %, - - - - - «%eficbobe ate wPelaleTede ot . o e = 3,00
30°44 ,9T0A=112,49%0-2=12= 0-306664-09/39/Tha 9« 18- & &_Ce - §,%= 260~ AeduladebobnletadadodaBole o]l o = - - 7,00
IN=84.YT17-112,40%022-12= 0-305A65400/10/The O« lhe A Aal= « §,7. Dlpe 10-2=TebofuladaladPebala el= o« = - - 7.40
30-44,9A19-112,4406-2x15=  0-306666+09/30/T4~10~ 17 - - - fmbe ebofe olu ePebe)ePul= 3o . o - - 3,40
30°44,9697-112,8336-2-12+ 0+305667209/39/7h=10> 17~ - - - Aeohe edafalaPdetadopeIeZ il c]e . - = 3,20
IN=44,9633.112,4750-2415=  0-30666B-00/19/T4u) e 17- - e - - - 4 aYebe ole wdeboelale wJa o o - - s &0
IN=44,90T5=112,214-2=12 0=30A660=10/01/TA~14~ 19«11,7x= « §,9. 135p= A=be ch4efodadedadefrd- Jal= wle o = - - 9.60
30"44,90R 1 112,2014=2-12=  0-2056T0<10/01/Tka]be 1017, 8ale o §,7. Wpe fabe ~Aufhe?eTDed.fubalnl ole o = - - 3,90
30°44,Y000-112,2469-2=15= 0.-30664T110/01/7halbe )0- - - - - - bclclcdrbe ole opeVedadade ale o o - - 3,70
IN=44,9000-112.25797-2=15+ 0-3044T72-10/01/Th-14- 10- - - - - - hefalabebe «i> edeeledaln ele ¢« = o = 8,10
In=44 H994-T112,28112-12> 0-30%A73-10/01/T6<16= 19~ R R _Fu = 6,4. 300e fobe cbebeledeielcteadele <lo o = o = 1,10
39744,4903-°2,23175=2-12=  0=306674-10/01/T6~14= 10= 8 _€uf= =« §,0. Ilp= fsge =3eferndejcpeqedaalds 2] - o - - 470
30744,149794112,27R1=2-18=  0=1066T75«10/01/7A«15= 19 - e e - - Qeje oYebe wle oPe3=aluls cle , = - - 3.60
IN=44,907%9-112,247A=2215= 0.306476+10/01/Th~15- 10 - . e - - 102 1=l=bebe cle wPeleabels cle o = - - 3,40
30°44,9042-112,3517=2=12= 0-3066T7-10/01/7A<15e 10 A, Aulf= « 5,7 450« Aebm =3vledePelectobaIals elv v » =+ = 1,80
30°44,9150-112,36%122215=  0.306678-10/61/T6C1%< 1P, - - . - ®  10ehe =%ab= cle =dafeedels» o= o = o 3,00
30-44.H4914-112.3102=2«12~ 0-I0RETI~10/n1/The1h~ JA= 0,8 = 5,9 45g= flage =Sefedudededofmdneds e o = - - .00
I0~44,8R04=112,3440-2-12- 0=3066B0-10/G1/Th-16= 10. P, A=fa « S, 0. SOp= fade cdeTelntatedetreIabeds ol o = - - 2,80
I0=44 ,HASRL11 2, 1549=2~15= N-30A6B1=10/01/The)be }F- - . - - fejalefele wle efelepalads cdoe o o o o 2.9%0
30°84,70%62112,330722-12=  0.3666B2-10/01/T4a1T= R~ A Befa « 5,7 470 betalaBe9eddede?eTed3adn 230 , o - - 3,70
In=44,4092-112,3771<2-12- 0-304683-10/01/74c1T= 17c R _icfe « S, T« 5= Ange eVeTrboedeledebodedode o o = o o 4,10
In=44 H20-112,3272-2-12= 0-306684=10/01/T4)Ae 1ha A, fefe = §, 7. hope fobe cheTobateledetoVabade 2o o o - o 3,70
30°44,7722112,24TR=2-12- 0-30668%-10/05/74= 9« Qayqa.neCe = 5.7 ASqe hepe =defheoledelePat=d=bads v . o o = 3,50
30=45,7019=112,333-2-11~  0=106AB6=10/AA/TAe13= 14=ln_ Aclfe = S, 7o 460= bede =4=Dedatele chmdedelr =Fc o =« o e 2.30
0-4%,07064112,2000-2=15+ 0-304687=10/04&/T6=14= (%o - - - 82927cV=Te wle =drfedabale aVoe o = o = 2,30
048, 52422112,37113=2-11~  0-106688-10/0A/Th=16= 18- - 8,7~ 16q= 10nge cldohobedelulded=alal= oo o = - e 18,30
074K, N533=112.3h14=2-12" 0-3066B9<10/Ak/The] e 15« e 5,7« 19n- 10s1=1=Yc)eYuadeodepebubol> o= o = - - 8,90
3045 ,67972112,3709-2-12=  0-3046%0-10/06/Th16= %= - 5,n. 28n. Astalebelo-eleptedTale == o o =« =« 19,80
IN=AE, AT074112,3900=2=12>  0-30A691~10/0h/The]Te 1%a = 5,7« 180" {4et=]ede]vA-2e]Pel=Tmd=l" =Je a = « o 23,80
30745,67062112,400322-12=  0-306692-10/nh/TA=1%~ 14~ - 8,7 1lpe Rejel=deheie?=taraioInbel- e o « < o 4,80
IN=4%,0925.1:2,0128-2-12= (-304693-10/05/Thwu1g> 2= « §,%« Tn- D R e e e A e A e L e I L I F I ] )
IN=4%5,6A42-112,0144=2-15- 0-305494=10/p5/The)1= &a - - - v?ateleTe o= 2Pel=Yudb=le ola o = - - 3,30
In=45,6A71-112,0110-2-12= 0-306695-10/n5/TAoll= Ko - %,%= Gp= Y2 CF AR P AR SR LR PE P AR L R 3.70
30°45,66532112,0172-2-12- 0-306696-10/n5/78=11~ &= - 5,%  6p~ wPeTeVeT=VePeladulolnbel ale o =« = @ 3,00
30745, 6503.112,0711-2-17=  0-30569T=10/0C/Tha1Pe Au - 5,9«  Spe e3=TeIeTerPetape=VePele <) o - - - 2,70
INe45,65144112,0216-2=12~ 0.105698-10/y5/T4~12- =&. e S, Ap- EETS PSP PSP PLPN P TS PL P L R . S ) 3. a0
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DOE SAMPLE NUMBER LASL SAMPLE NUWBER AND FIELD DATA U CONCENTRATION]
o o = [-S

¢ e sen 2 g ¥ s $ M § dlz(elgl2 ¥ % o 5 LB £ £ | seoment
8 g le|El & ws gl EELE | [efE | 4 |EEEIE 21053 508 5|5 2 8 dg| B | B | Sewnes

I I I HEIE N R E AR e HEE R A B HE R
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IN<4R ,637A112,017%-2-12= 0-306699=10/05/T4=13= 7= 1 ,8. « <« 5,1« d4ne e?eTaPeletrPetePele)nIals ~)e o = . - 2,90
AINCAR ,62644-112,0330=2=12° 0=30AT00=10/05/76=17= T= 1,82 » = K,5.  Sn- S I e P D T L s LS R R 440
3n=44 99019112, 20R7-2=12> 0=304701=10/p)/76=15« A=) ,Nal~ = 6.1~ 4Sn=- Vede whaTedaluladvpeobn)-de 3= o = - - 2,00
044 ,5%6752112,3047-2=12~ 0=30AT702-10/01/7%<=15« 18=y4 ?ule o 6,2 &Tn- lode <befud-FoledegnbaIele 3= o = - - 1,30
30=484,5642-112,3425-2-12  0-306703=10/01/76=15+ 17-16,%2- =~ = 6,7~ 2?50~ et «YebercmedegeInInda 230 0 = - - 4,40
I0"84,59700=112,3054=2=12= 0-30AT04=10/01/T74h=16e Thata,fc = = 6,3. 6O0- et «2=TeP=Te)edebrIndeds e o, « = = 2,60
30=44,9%0142112,3R%02-12 0.306705-10/01/7%c1he 18a11,”%« « « %, 7. 150~ Rege obobar-Ne]adute)ealelds nda o = - - 3,10
30~44.9861-112,4007=2-15=  0-306706=10/n0})/Tr=14~ J&a .- - - - Tebo cbob= ~1e wDvi=lebele =3 . = = = 2.10
307484,.59R%112,45580=2+12= 0-2046707=10/01/78=1T+ 1fc1],d4= = « 5,9~ KO0~ Tebe w2ele?eTetedetoedels 3o 0 « o = .20
IN=44,99%02112,4%67<2=12= 0=306708-10/01/T78<1Tx 1%ay) 4o = = 6,2=- 700~ ede =3eTe?cMateddeedele 2o o o « = 3,80
3IN=44,6020-112,4590.2=12« 0-306709+10/01/7%<17~ 1Re]2,0c = = H,%« SOn= Pedefal=fnIatojndaieIeobals s o o - - 3,20
30°44,6064=112,4561<2=11 0=30A710-10/11/76=1T~ 1%a O 0w = = A, 1= &KOn= 11e?cbeb=fctelnl=deeI=Balds oV o - - - 2,80
30°44,01TR-112,5296-2=15= 0-306711~10/01/74=}8e )%a .- - 11=dv =bmhe ale oPvlednbalds ode . =« =« o 1,20
30"44,0)67-112,5764=2=12= 0-30AT12=10/01/76=18+ 14ala be = - B,1= %S0~ oo e2=leeNetadatetedele =Y o = - - 3,30
IN"44,6711112,5478.2=15= 0-306713=10/n2/TA=10~ l4= - - - - Tebe eb=fie =le c?elauial= oJa o, = - - 2,90
In=44,6978.112,5776=2=15% 0.306714=10/07/T6-10~ 14« - - - - Oabe clohe olo 2?c02ebols o3 o = o = 3,90
I0=44.687R2112,.5126-2-15= 0-306718%-10/02/74=10~ 18 PR - - 1Veb= =b=he 1o 2Dcf=tebole e . = - - 3,54
30°44,7150.112,5420.2=15= 0.306716<10/0n2/74=10~- 1%« - - - - Tebe obefic ale wPelelabals o2a . = - - 3,00
30=44,7217-112,.5511-2~15> 0-3046717=10/02/76=-10~ 1%« - - - - . Kepe =Yebo =le =2c3edednls 2o o = =« o 2,70
N4y 726T7-112,5564<2=11" 0-306718=10/02/T6=11" 1€c1i A=Ce « §,7= H0= Cape oSchedeedederInIwls Vv o = - - 2,20
30-44.7347-112.565n-2~15= 0-306719-10/02/74=11+ I&. - e - - Tebe cbofbe =1c ePedeledeld: v o = = = 2,400
30744,76472112,541=2=12 0-306720=-10/n?/T6=11= 18e1(3,7= » =« %,9 3I2ne~ Bege =Sefpetetera?ei=)edele vFe o = = = 2,20
IN=44, IB64-112,5042=2=)2~ 0=306721=10/02/7h=11= 1Rc1p, 0= @ « 5,7= 159 Tel=beboberanddeprbaTale 3o o = - - 2.%0
IN=44,7614-112,.5206=2=11> 0-306722-10/02/T6=11= 1%< A Ac = o« 5,7 4én= Vedefelapodatoladcbedabole e o o = o 2,80
30744, 7/808-112.53%0=2=15 0-306723-10/02/78=11~ 1&e - - - - - 11°4= o§efe =1o wjre)eIrIald> oo o = - - 270
30-44,77642112,5361=2=15- (=308T724=10/02/The1ls 4. - - = - - Ted= +Scfhe <le =deIeadais v o = - = 2.70
30°44,7961.112,5209%=2-12> 0-30A725-10/02/Th=11- 1%. R, A, « . 5,9 IS0~ Rebe cbofolatelePalelabale Vo o = o = 1,9
3044, H0R1~112,4586~2=15 0-306726=10/92/TA=12~ 1%K. e - - - Bege w4=Te =1= adeqeud=lde o= o = o = 3,60
30=44,4319-112,4710=-2=12= 0-306727=10/07/76=12= 1%ec1fi.?= = o 6,1= 60= 11ebe wbofelc?el=?=elededs =le o = - - 4,00
30°44,6322.112,472R2+12« 030472%=10/02/T4=17= 1% 0 ,3. = = 6H,1= 400~ 1%c4e =deTeleotadeVedndels ale v =« o = 2,80
IN=44,61812112,5467-2-15=  0=30672%=10/n2/76=12+ 15 - - - - Tebe obofe ole wle3elalelds <V o = o = 3,60
30=44 ,H2TR-112,550A-2=15 0.304730-10/02/Th12- 1% - = - - Oege eVofio =1o elel=lebel= o= o = e = 4,10
30=44,M864-112,5514<2-15= 0-306731=10/0>/76=12= 1%- -C= = - ®  Yle4e =5=fe =1* oDe3ey=Ial~ 3= o - o = 2,60
30744 ,8672-112,5%34=2=12= 0+306732=10/02/7%=12= 1ke1a,i=-N= « X, T« PAp- Rege clefhedate=deeIaPede oI= o = - - 1,40
30=44,18606-112,5578=2=15= 0<306733=10/02/76-17- 1%. - = e - - Debe whofo =lo =deleedal~ o3 . = - - 2,80
30744 ,8675-112,5%01=2=12= 0=306734=10/017/T6he1de 185c1,fc o o« 5,09 0= 11=4e =d=Tel-le]e?=te?e2-lm oo o = = = 5,20
30°44,46%572112,5772.2+15%  0-306735-10/02/76=13= 1%, oCe o - - Tet= ehob= =te wdehobad=le w]o o« = o = 3,80
3084 ,4692-112,59112-15= 08.206735-10/02/T76=1+ 1R ofe o - - Tebe vh=he =)o =Doje}=I=i=> =)= = - - - 24,40
In=44 ,845R112,56457-2=15= 0=306737=10/02/T6=13= 1T - - - - - 11e84e obofe =1c =Dobelel=de o3c o - - - 3,10
In=44 ,HI64-112,5RR022=15= 0.306738=10/092/T6=11- 17- - - - - - Ted= eb=fie =ln dul=labeds = . - - - 6,40
3044 H172-112,5607=2-15= 0-306730-10/02/74-13- 17~ - - - - Dabe =bobo wle «daleledade =3a o = = = 2.80
30°594,7T9AT2112,5580~2=12 0-~305740-10/02/74A=1%= 17211, = « 6§, 7= 1I260- Qedm e3eb=taPe1-Pa)eVa)=de 2B o = - - 4.3
30-44,H000-112.5RR6=2=12" 0=30AT¢1=10/n2/T4~14> 1Al fec = « §,0. 4fA= Veho chofie?ededcduq=dnbole ol o = = » 480
30=44,TR19.112,5507-2-15¢ 0.30K762=10/n2/Th=14s 1R. - . - - - ek oh=fio ale <2aleledele <= o = = = 2,40
30944 ,T52R=112,5570<2-(2= 0N=306743-10/07/76=14e 17=1),5%. « « 5, T 270e Refa abdefe?ePeicdacreIneds «Va o - - - 2,%0
30°484,7406=112,598n2~15> 0=306744=10/07/74-142 17 - - - - Tejobebobe ~le =dut==b=l= o= . = - - 2.50
30°44,74032112,6056-2=15> 0-306745=10/02/76=14- 17 . - - Cafe oV=fe =lw oPelv?edede =Y o o = = 1,90
30°44,7403-112,6311-2-15-  0.30h746-10/02/Th=14- 17- - - - - - Tegn —hobe «l= =pelededede == o = o = .80
30744, 7347-112,6578-2-12=  0-304747=10/n>/T#=15+ 17-15,f= = « §,7= 39~ ted= oGefePederedeymYrede 2= o o = . 1.20
3044, 72752112,64342+15=  0.306748=10/07/Th-14= 14 - o = - - Koo ocbofim =le wdagelo?ede wle o = = = 2,90
30°44,7377=112,6911-217> (0=3INATAO=10/AD/T6e18= 16.12,84 = = %, Tc 440~ Cege eXeheled=dudebrledede =Jo o = = = 2.30
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IN44  BATR]12,72 00212 0-306750=10/N2/The)be YR=14,0e ~ = 6,7, SO0~ afe oSefefadetcofeVobel V= o - - - 2,20
In~hy  TOAO2.i12,A010.2-12= 0-305751=10/n2/T6=1%« 1£e12,hc ~ « §,.7. 4fn- TetobaIehvgedmladoqrbadeds oY o o - - 3.%0
A0~ PRSI 112,64)0.2~12= 0-306752-10/07/TA<15= 17-17,% « = S,7. 139n- Tob= =Seb=jededadepeIeRadm oo 0 o -« = 2.90
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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LASL Uranium Hydrogeochemical and Stream Sediment Reconnaissance Data Listing
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APPENDIX C

HISTOGRAMS OF URANIUM CONCENTRATIONS

ITEM C-1

WATFR SAMPLES FROM SOUTHWESTERN MONTANA

ALL WATERS | FILTERED AND ACIDIFIED

800.04 MAXIMUM = 45.30 y
> m MINIMUM = 0.10
Q 6000 SAMPLE SIZE = 1240 1
W MEAN = 1.40
8 400.0 STANDARD DEVIATION = 2.78
i

20009 Nl’h_____‘* ALL SAMPLES |

>15.0
0.0 \,

T t

00 20 40 60 80 100 120 140 16.0
URANIUM (ppb)

STREAM WATERS = FILTERED AND ACIDIFIED

800.0- ]

MAXIMUM = 26.70
- - MINIMUM - 0.10
9 600.01 SAMPLE SIZE = 1092 .
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&

200.0- |
AL{.SSé\MPLES
>15.

0. = = Y y 1 >‘-
00 20 40 60 80 100 120 40 160
URANIUM { ppb)
GROUND WATERS = FILTERED AND ACIDIFIED
80.04 ]
MAXIMUM = 45.30
> MINIMUM = 0.10
g 6007 SAMPLE SIZE = 142 1
u MEAN = 2.59
840.0-4 STANDARD DEVIATION = 5.05 .
&
20.0 ) ALL SAMPLES ]
hﬁ_‘ >15.0
00 —

0.0 20 40 60 B8O 100 120 140 (60
URANIUM (ppb)
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ITEM C-II

SEDIMENT SAMPLES FROM SOUTHWESTERN MONTANA

=X 1 T T . v
ALL SEDIMENTS SIEVED - 100 MESH WET STREAM SEDIMENTS  SIEVED -100 MESH
800.0+ MAXIMUM = 206.80 1 4000+ MAXIMUM = 206.80 y
M MINIMUM = 0.20 > M MINIMUM = 0.20
600.0] SAMPLE SIZE = 1933 : £ 300 0 SAMPLE SIZE = 1075 1
MEAN = 6.12 W MEAN = 7.92
400.0- STANDARD DEVIATION = 8.83 | gzoo_o- — | STANDARD DEVIATION = 11.27
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00 T 1 T T o — T 0.0 T T ng S vr-\
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80.0 SPRING SEDIMENTS SIEVED-100 MESH J 5000*[ DRY STREAM SEDIMENTS SIEVED -OOMESH
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> = 2D A% - h
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u STAMDARD DEVIATION = 2.91 W 50.0- STANDARD DEVIATION = 2.75 |
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ad 100.0 >300 \ J
0.0 1 T T = T T 0.0 {- Yy T —1" ¥
00 50 10.0 150 200 25.0 30.0 35.0 0.0 50 10.0 150 20.0 250 300 350
URANIUM (ppm) URANIUM (ppm)



APPENDIX D

SUMMARY OF STANDARD PROCEDURES USED BY
THE LOS ALAMOS SCIENTIFIC LABORATORY (LASL)
IN THE US DEPARTMENT OF ENERGY (DOEFE)
NATIONAIL URANIUM RESOURCE EVALUATION (NURE)
HYDROGEOCHEMICAL AND STREAM SEDIMENT RECONNAISSANCE (HSSR)

I. FIELD PROCEDURES
Water Sampling

Water samples are taken directly fram the source
wherever possible, filtered through a 0.45-um mem-
hrane filter into one each, prewashed and sealed, 41-
ml reactor “rabbit” and 25-mf vial (both
polyvethylene), and both are then acidified 10 a pH
<! with 8N, reagent-grade HNO,. All sample con-
tainers are doubly labeled with preprinted, adhesive
labels carrving the same sample location number
preprinted on the field data form. Springs are sam-
pled as close to their point of emergence as possible;
stream waters are sampled from the fast-flowing
current away from the bank; ponds (including small
lakes and reservoirs) are sampled just below the sur-
face, away from the bank; and well waters are sam-
pled near the wellhead if the well is pumping or from
a holding tank if not.

Sediment Sampling (Wet or Dry)

Enough fine-grained, organic-rich, water-
transported sediment to yield a composite sample of
25 g after processing (as indicated below) is taken
from beneath the water level (where water exists) at
three closely adjacent spots at each 1ocation. This is
done with » pclyethylene scoop after the water sam-
ple (if any) is iaken. The sediment is put into a new,
clean, and originally sealed, rip-top polyethylene
bag and properly double-labeled for delivery (with
the Geld data form) to the contractor's drying
facility. After drying at <100°C, each sample is
sieved through stainless steel sieves to —100 mesh.
The ~100 mesh fraction is put into a prewashed, 25-
m# polyethylene vial, appropriateiy double-labeled
{(using labels from the data form), and sealed for
shipment to the LASL.
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Field Measurements

The air temperature, taken in the shade at the
time of sampling, is recorded to the nearest whole
degree Celsius. 'he water temperature is measured
in the scurce water and recorded to the nearest one-
tenth degree (CCelsius. All temperature measure-
ments are made with quality, precalibrated ther-
mometers. The pH of the source water is measured
with a calibrated, portable pH-meter or multirange
pH paper and recorded to the nearest one-tenth of a
pH unit. The specific conductance (gmho/em) of the
source water is measured with a calibrated,
temperature-compensated (25°CH, portable meter
after the attached sample cup has first been rinsed
three times in the source water. The scintillometer
reacdings, taken on a flat, dry spot within a few
meters of the sample location, are measured with a
portable scintillometer. Two readings are recorded:
the first with a radiation shield in place (blocking
out ground radiation) and the second with the shield
removed. The readings (in counts/s) are converted
by computer to give the equivalent uranium (et}
value set forth in the data listing.

Field Observations

These represent the best subjective judgment of
the field sampler on location and include very
general descriptions of the local bedrock, sediment,
water, vegetation. terrain, weather, possible con-
taminants, and water-well configuration, if
applicable.

Sample Location Verification

Each contractor is supplied field maps with the
desirzd sample types and locations symbolically



premarked at the LASL. The maps are normally
USGS topographic quadrangles feither 7.5 minute
or 15 muinute), but when those are not available,
Forest Service, State Highway, or ather reasonahly
detailed maps are provided. As each location is sam-
pled. a unique sample location number, preprinted
on transparent adhesive labels provided with the
identically numbered field data forms, is pasted
over the precisely marked site on the field map. The
latitude and longitude of each location are com-
puted by the sampling contractor. Every location is
later checked (and corrected if necessaryvl at the
LASL by overlaving computer-produced location
plots on the field maps used. The latitudes and/or
fongitudes are corrected if the overlav locations are
displaced by more than 300 m from the locations
marked on the tield maps. When a desired location
cannot be sampled as specified. an alternate sample
tvpe or location as near as possible to the original
one is picked, and the new sample tvpe and/or loca-
tion is marked an the field map and properly labeled
as ahove.

11. ANALYTICAL PROCEDURES

W:iter Samples Analyzed for Uranium by
Fluorometry

In a controlled laboratory environment, a NaF
(98%)-LiF (2%) flux pellet is prepared and placed
on a platinum dish. The 25-mf water vial is
vigarously shaken and a 0.20-m# aliquot of water is
withdrawn and droppad onto a flux pellet, then
evaporated under a heut lamp. The sample flux is
then heated until fused. After it cools, it is excited
with ultraviolet radiation in the fluorometer, and
the measured fluorescence is read, recorded, and
put through a computer routine using standards and
blanks run at the same time to obtain the uranium
concentration. Water samples that have uranium
concentrations in excess of 10 ppb (the upper limit
of detection of the fluorometry system without
recalibration) are reanalyzed using the delayed-
neutron (DNC) technique described below.

Water Sumples Analyzed for Uranium by
Delayed-Neutron Counting

Only waters with >10 ppb uranium are assaved
using DNC. Samples taken in the 41-m# rahbits are
tho oughly cleaned (exterior) hefore analvsis. Sam-
ples received in 25-mf vials (used exclusivelyv in
same of the early work} are transferred to elean,
labeled. 41-mt rabbits before being analvzed. Each
water sample is weighed, and its weight (less that of
the rabbiti and location number are recorded. The
rabbits are then loaded into a 25-sample transfer
clip. The reactor pneumatic transfer svstem and
background radiation levels are checked, and the
svstem ix calibrated using four standards. The
transfer clip is installed on the pneumatic feed line,
and the count control is set (typically, a 60-s irradia-
tion, 3-s delay, 55-5 count is used, but this can be
changed to accommodate abnormally high or low
uranium concentrations), The samples are cveled
through the system and the uranium concentration
is automatically measured, computed in ppb, and
entered into the data base.

Uranium Analysis of Sediment Samples

All sediment samples are analvzed for total
uranium by DNC. A split of each sample (dried and
sieved as described) is transferred to a clean 4-m#£
rabhit, weighed (less the tare), and recorded along
with the appropriate location number. The readied
rabbits are loaded into a 50-sample transfer clip.
The reactor pneumatic transfer system and
hack;~ound radiation levels are checked, and the
system is calibrated as above, The transfer clip is in-
stalled and the count control is set (typically, a 20-s
irradiation, 10-s delav, 20-s count is used). The sam-
ples are cycled through the system and the uranium
concentration is aulomatically measured, computed
in ppm, and entered into the data base.
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APPENIIXE

CODE TO DATA LISTINGS AND SAMPLE TYPES USED BY
THE LOS ALAMOS SCIENTIFIC LABORATORY (LASL) IN THE
NATIONAL URANIUM RESOURCE EVALUATION (NURE)
HYDROGEOCHEMICAL AND STREAM SEDIMENT RECONNAISSANCE (HSSR)

ITEM E-)
EXPLANATION OF CODE

DOE SAMPLE NUMBER

State. A two-digit Federal Information Process-
ing Standards (FIPS) code designating the state
from which each sample came. For the states being
covered by the LASIL, the code numbers are:

Alaska = (2 New Mexico = 35
Colorade = (8 Wyoming = 56
Montana = 30

Latitude and Longitude. Sample location, in
degrees and decimal degrees to four places. However
(though generally much better), locational accuracy
cannot be guaranteed to closer than ahout 300 m
(1000 ft).

DOE Lab. A DOE one-digit identifier
designating the DOE laboratory responsible for tak-
ing the sample and for the data shown in the listing
and for providing the analysis giving the uranium
and other elemental concentrations, if any. The
LASL is designated by the numeral 2.

Sample Type. A two-digit identifier that
specifically designates the pertinent properties
defining the sample type to which the listed data
relate. For explanation of the code used, refer to the
attached "Numerical Key and Specifications for
Sample Types Taken by the LASL.”

Replicate. A three-digit sequential number
assigned to indicate a multiple sample of a single
sample type from a single location. The largest
number in use indicates the most recent sample
taken, and there will always be smaller sequential
numbers representing earlier sampiles back to 000,
which is the initial sample from any given location.
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Except in the case of special studies, there will be no
replicate samples and this entry will therefore be
(1),

LASL SAMPLE NUMBER AND FIELD DATA

LLASL Sample Number. A unique six-digit num-
her permanently assigned by the LASL to every
location sampled in each state. For internal use,
those numbers are assigned in blocks to the various
areas individually freated and reported upon and
therefore serve te locate the samples within the
various states as follows.

Location Numbers State

000 001 through 099 999 New Mexico

100 001 through 199 999 = Colorado
200 001 through 299 999 = Wyoming
300 001 through 399 999 = Montana
400 001 and ahove ‘ = Alaska

Time Sampled. The DATE that the sample was
taken, in terms of the number of the MONTH,
followed by the DAY and finally the YEAR,
separated by slashes, and then the TIME it was
taken on that date to the nearest whole HOUR on a
military (24-h) clock.

Air Temperature. The temperature that was
measured in the shade at the time of sampling, to
the nearest whole degree Celsius (°C).

Water Temperature. The temperature that was
measured in the sample water (in situ whenever
possible) at the time of sampling, to the nearest one-
tenth of a degree Celsius (0.1°C).



Comments. A O n this column mdicates tha
~ome secondan comment not icluded in the Lsting
was recorded at the sample location. This intorma
ton will be used by the LASL i evaluating the data
and. it a;propriate. 1t wall be mentijoned i the tinal

report

sSpecial Measurements. An "S’ in this column
indicittes that one or more field measurements in
addition to those listed were made at the <ample
location. A de~cription of anv special parameters
measured and the measured value at earh sample
location will be ineluded in the tinal HISSR survey

repart an the area.

pH. The pH. to the nearest one-terth (0.1 o1 o
pH unit. that was measured in the water at the sam-
ple location at the time of sampling.

Specific Conductance. The conductivity, in
wmhoiem, that was measured in the water at the
sample location at the time of sampling.

Scintillometer. The equivalent uraninm tel’) in
parts per million (ppm), as measured on a flat
ground surfice within 10 m of the sample location
using a scintillometer fitted with a differema
gamma sampler (DGS). The effeet of the DGS is to
introduce a fixed geometry into the measurement
and remove the hackground.

Rock Type. The single digit in this column
provides a general description of the dominant
lithologic regime at or near the sample location, as
given below,

1 = Sedimentary
2 = Metamorphic
3 = Igneous

4 = Unknown

Rock Color. The single digit in this column
provides an indication of the observed dominant
color of local hedrock exposures at or near the sam-
ple location, as given below.

1 = White/Buff
2 = Yellow

3 = Orange

4 = Pink/Red

T Gimeen
- Brown
Co Liras

~ = Hlack
9 = Other

Sediment Tvpe. The single digit in this column
provides a subjective evaluation of the dominant
sediment tvpe at the sample location, as given

helow,

i = Boulders
L= (‘()f)hf('h‘
4 = Gravel

1 = Sand

5 = Mud

6 = NMuck

7 = Other

Sediment Color. The single digit in this column
indicates the observed dominant color of the bottom
sediment (stream channel, lake hed. ete) at the
sample Jocation at the time of sampling. as given

helow.

= White/Buff
= Yellow

= (range

= Pink/Red
5 = Green

6 = Brown

7 = Gray
B = RBlack
9 = Other

Water Flow. The single digit in this column
provides a suhjective evaluation of the water move-
ment at the sample location at the time of sampling.
as given below,

1 = Stagnant
2 = Slow

3 = Moderate
4 = Fast

5 = Torrent

Water Level. The single digit in this column
provides a subjective estimate of water quantity at
the time of sampling, relative to its usual condition
at the sample location, as given below.
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I = Drv

2 = low

3 = Normal
4 = High

5 = Flood

Water Color. The single digit in this column
provides a subjective evaluation of suspended load

in the sample water, as given helow.

1 = Clear
2 = Murky
3 = Cloudy
4 = Muddy
5 = Algal
6 = Other

Stream Channel. The single digit here gives a
subjective evaluation of stream channel character at
the sample location at the time of sampling, as
given below.

I = Depositing
2 = Eroding
3 = Unknown

Vegetation Type. The single digit in this column
provides a subjective evaluation of the dominant
plant type in the vicinity of the sample location ac-
cording to the key below.

1 = Conifers
2 = Deciduous
3 = Brush

4 = Grass

5 = Moss

6 = Marsh

7 = Other

Vegetation Density. The single digit in this
column provides a subjective estimate of the
amount of plant cover in the vicinity of the sample
location, according to the key below.

1 = Barren

2 = Sparse

3 = Moderate
4 = Dense

5 = Very dense

90

Relief. The single digit in this column provides a
subjective svaluation of the topography within a few
hundred meters of the sample location, according to
the kev below.

1 = Flat

2= Low (<15 m)

3 = Gentle (15 to 60) m)

4 = Moderate (60 to 300 m)
O = High (>300 m)

6 = Other

Weather. The single digit in this column gives the
observerd climatic condition at the sample loeation
at the time of sampling, as given by the kev below.

1 = (lear

2 = Partiv cloudy
3 = Dvercast

4 = Rainy

o= Snowy

6 = (ther

Gwnership. The single digit here gives a broad
classification of administrative responsibility or
general ownership of the land at the sample loca-
tion, aceording to the kev belaow.

1 = Federal
2 = State
3 = Private
4 = Indian
5 = Other

Contaminants. The single digit here indicates
known or suspected local factors likely to influence
analytieal results, according to the key below.

1 = None

2 = Mining

3 = Agriculture

4 = Industry

5 = Sewage

6 = Power generation
7 = Urban

8 = Recreation

9 = Other



Well Type. The single digit in this column
praviaes a general description of the type of water
well trom which the sample was taken (if, in fact, it
was a well sample), according to the kev below.

I = Windmili-stock

2 = Windmill-domestic
3 = Submersible pump
4 = Suction pump

5 = Jet pump

# = Large turbine

il

7 Hand bhail
U'nknown
Other

x
]

<
It

Well Diameter. The one or iwo digits (if any) in
this column give the measured or estimated inside
diameter, in inches. of the casing of the well from
which the sample (if taken from a well) came.

Well Depth. The one, two, or three digits (if any)
in this column give the total drilled depth, in feet

from the surtace, of the well from which the sample
(if taken from a well) came. Three 9s in this column
indicate a well depth greater than 1000 f1.

Water Depth. The one, two, or three digits in this
column give the depth, in feet, from the surface to
the standing water in the well, if known (if the sam-
ple was taken from a well). A -1 in this column in-
dicates a flowing artesian weil.

Uranium Concentration. The value given in this
column is the analytically derived value of the
uranium concentration found in the water sample in
parts per hillion (ppb) or in the sediment sample in
parts per million (ppm). Sample Types No. |
through 10 and 21 through 30 are water samples,
with their uranium concentrations given in ppb,
while Sample Types No. 11 through 20 and 31
through 40 are sediment samples, with their
uranium concentrations given in ppm.

91



ITEM E-1I

ABBREVIATED NUMERICAL KEY AND
SPECIFICATIONS FOR COMMON SAMPLE TYPES

This numerical key provides the necessary tie bet-
ween the specific type or form of each sample taken
in the LASL HSSR program and each individual
suite of field and lahoratory data to which the sam-
ple relates. It defines the various sample types listed
in this report.

The twn-digit key number assigned to each
sample type herein designates three distinct
properties of the most common types of samples
taken by the LASL in the NURE HSSR project.
These properties are: (a) The general sample source
(spring or stream or dry stream, etc.); (b) The sam-
ple medium (water or sediment, etc.); and (¢} The
treatment given the sample in the field or lahoratory
prior to its analysis by the LASL,

The key numbers are inserted in the appropriate
columns of the specially formatted DOE sample-
numbering system to identify positively the sample
type for all LASI sample data submitted. An ex-
panded version of this key, which includes sample
types less commonly used by the LASL, will be
provided whenever data from such samples are
submitted.
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08

99

__ Source/Medium/Treatment

Spring water sample filtered through an G 45-um
metnbrane hiter and aridified 1o a pH of €1 with
reapent-grade niteie acid (HNO,).

Stream v ater sumple filtered through an O 45-um
membrane filter and acidifted o a pH of S5 reapent-
grade pitric aeid (HINGOy)

Well water sample filtered through an 0.45-um
memhrane filter and acidified to a pH of €1 with
reagent-grade nitric acid (HXNOy).

Wet spring sediment sample dried nt €100°C and
steved to ~ 1K) mesh through sisinless steel qieves.

Wet stream sediment samnple dried at <100°(C" and
steved to — 100 mesh through stamless steel sieves.

Dry stream sediment sample dried ot <1007 (if
necessary) and sieced to —100 mesh throueh
stainless steel sieves.

Dry spring sediment sample dried at <100°C (if
necessary) and sieved to —]100 mesh through
stainless steel sieves.
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Alluvium
Mainly valley fill; consists of gilt,
sand, and gravel.

QT

Terrace deposits
Gravel, sand, and silt of terrace
remants.

Glacial drift
Morainal and outwash plain deposits
of mountain glaciers.

Ts

Tertiary sedimentary

rocks, undifferentiated
Both Laramide synorogenic deposits
and post-Laramide basin fill; mostly
made up of poorly consolidated gravel,
sand, etlt and clay; includes inter-
bedded voleanics and l.nses of lig-
nite.

Colorado and llontana groups,
undifferentiated
Fine-grained sandstone, shale and
siltstone with some interbedded coal.

Kootenai formation
Conglomerate, sandstone, shale and
mudstone.

o o . e,

SR Juid]

o e~ —

Triassic and dJurassic,
undifferentiated
Sandstones, conglomerates, shales and
impure limestones of the Dinwoody,
Wnodside. Thaunes. Rierdon. Suwift

EXPLANATION

AL ¥ T
v Tyt ?
1TV,¢

Tertiary volcanic
rocks
Flows and pyroclastic deposits mace
up mainly of basalt and rhyolite with
lesser amounts of andesite; contain
subordinate amounts o[ intercalatad
sedimentary beds cnd limite.

:1Ikb; +
Boulder batholith and
broadly related stocks
Mainly quartz monzomite but includes
many other intermediate and felsic
rocks. Icolated, outlying stocks
are tentatively shown as being
velated to the main batholith.

-

oo V4
. llK,,V// W

Cretaceous volcanic rocks
Flows 4 pyroclastic rocks; mainly
andesites of the Elkhorn Volecanics.

[ph
i
Idaho batholith and
associated masses
Faintly gneissic quartz monzonite,

granodiorite and similar rocks.
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Tertiary volcanic
rocks
Flows and pyroclastic deposits made
wp mainly of basalt and rhyolite with
lesser amowunts of andesite; contain
subordinate amounts o intercalated
sedimentary beds cnd limite.

1Tty <]

Boulder batholith and

broadly related stocks
Mainly quartz monzonite but includes
marny other intermediate and felsic
rocks. Isolated, outlying stocks
are tentatively shown as being
related to the main batholith.

~ 7
v 4
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Cretaceous volcanic rocks
Flows and pyroclastic rocks; mainly
andesites of the Elkhorn Voleanies.
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Idaho batholith and
associated masses
Faintly gneissic quartz monzonite,
granodiorite and similar rocks.

74

Tertiary dikes
Made up mostly of jranopiyre ut
ineludes quartz Jdiorite and other
rocks; are in part offshoots of the
Boulder an’ Idaho batholiths,

Border zone and roof
pendants of Idaho batholith
Granitic gneiss and sedimentary rocks,
mainly of Belt age, impregnated with
granitic material. These zones are
ineompletely mapped.

CENOZOIC

MESOZOIC
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Ordovician and Pennsylvanian , Jurassic and
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N P2 R Juil]
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! 2 Triassi d Jurassic
i\ g o r]as.ﬂ'c an J )
N o undifferentiated _
. - Lunditones, conglomerates, enales
P @ irpure limectones of the <nucody,
o) P Woodoide, Thaynea, Flerdon, Jwift
~Y 3 | an:l Morrieon formations.
A Pp
_§ Phosphoria formation
E Alternnting beds of limestone !
2 dolomite with interberlded keroren
shales and phosphorite.
L
s [ MPy =5
c = T
=83 Mississippian and Pennsylvanian,
Za undifferentiated
='n -{ Iimcetone, orthoquartalte, oialec ons
g sandstones of the Mudicon and 8ig
5= Snowy groupe, and tne Amsden and (uacl-
= rant formations.
© —
= Cambrian and Devonian,
c® - undifferentiated
e, ER Sandstones, shales and limestcnes «°
§:§,é - t@e F%athead, Wolsey, Meagher, Park,
v >a Pilgrim, Jefferson and Threeforks
cs° formations. Also includes ortro-
. & quartzites of Ordovician Kinnikinic
> formation in southwest part of the area.
.—“_ —
g .
7
Jf* -
) B
TKb}- Missoula group North Boulder g
: Argillite, impure quartzite and lime- Coarse conglomerate at
P 5 stone. arkose, conglomerate,
| % above.
=
Ir— )

l|l
l- L
vy ——

== pCpi

. Piegan group

45°00 Heterogeneous group of rocks that
ineludes abundant limestones and
dolomites, with quartzites, argillites,
sandstones and shales.
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. ||I
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o T
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Late
Precambrian
|

=per=

Ravalli group
A diverse assemblage with numerous
subdivisions, mostly made up of
argillites, quartzites, and carbonates.




granitie material. These zones are
incompletely mapped.

ar group
2 at base, with
te, and argillite

BELT SERIES




- Mean magnetic declination
18~ 18.5° east (1960)

Map adapted from Montana State Geologie map (Ross and others, 1955)
with some structural detatl added from Scholten and others (1955),
Swanson (1970), and Heinrich (1960).
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Prichard formation
Generally argillaceous rocks, locally
sandy or quartaitic; lccally meta-
morphosed to schist,

T
pEgs ]

Pre-Belt basement complex
Gneisses, schists and related rocks
of the pre-Cherry Creek, Cherry Creek,
and Dillon assemblages.
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Where a letter symbol s
(?) the stratigraphic as
somewhat uncertoin.
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Geologic contact
Dashed where approxzimately located;
- queried where contact based on in-
complete data.

Thrust fault
Teeth on the upper plate; ineludes
L ol both low angle thrusts and high anole

reverse faults.

Fault, character not designated
Includes low angle and high angle

oo Ffaults; dashed wheve inferred, dotted
where concealed.

re a letter symbol is followed by
the stratigraphic assigmment is
at uncertoin.
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