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1.0 INTRODUCTION

This part of the report describes how the samples were collected and
prepared for analysis and what analysis was performed. The information
in this part of the report is a compilation of the various data release
reports and sample procedure manuals released by the various

laboratories.

Although an effort was made to be as accurate as possible, this
information should be considered as a general guide and the specific
report(s} for the area and/or laboratories should be consulted for

specific information.
Maps of the reconnaissance sample coverage are by quadrangles. As
Tong as one sample is present, that quadrangle is marked. Appendixes

A and B gives the number of samples on a gquadrangle basis.

The coverage of the reconnaissance samples is shown in Figure 1.1.
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2.0 FIELD INFORMATION

Information obtained in the field was recorded on a field form which
was later entered into the computer file. During the program, the

forms were modified to some extent. The most commonly used form for
each of the laboratories are shown in Figures 2.1 - 2.4 and the area

covered by each form is shown on Figure 2.5.

2.1 Field Observations

These represent the best judgment of the field sampler at a location.
Because these observations are subjective and made quickly in the field,

they should be held subordinate to formally documented information.

2.2 Field Measurements

2.2.1 LANL

The air temperature, read in the shade at the time of sampling, was
recorded to the nearest whole degree Celsius. The water temperature was
measured in the source water and recorded to the nearest one-half degree
Celsius. The pH of the source water was measured with a calibrated,
portable pH meter. The conductivity of the source water was measured
with a calibrated, temperature-compensated (25°C), portable meter. The

scintillometer readings were measured with a portable scintillometer on
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a flat, dry spot within a few meters of the sample location. Special
measurements, such as dissolved oxygén, were made with a calibrated,
commercially available, portable meter and probe. In lakes, the water
temperature, pH, conductivity, and dissolved oxygen were all measured
with a single, digital-readout unit, utilizing a parameter selector
switch and a composite probe that was lowered from the sampling

helicopter to just below the water's surface.

2.2.2 LLL

Field measurements for water samples were temperature, ph, conductivity,

Eh or dissolved oxygen, and alkalinity.

2.2.3 ORGBP

The air temperature was measured at the time the‘samp1e was collected by
hanging a mercury thermometer in a shady area adjacent to the sampling
site. Field measurements of water samples were made of conductivity,
dissolved oxygen, temperature, pH (using the Horiba U-7 Water Analyzer),

and alkalinity (using the LaMotte Alkalinity Test Kit).
2.2.4 SRL
Field measurements of the unfiltered water were made of temperature,

conductivity, pH (using calibrated portable meters) and alkalinity

(using a titration kit).
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3.0 SEDIMENT SAMPLES

The following is a brief summary of the sample collection, preparation,

and analytical procedures for each of the laboratories.

3.1 Sample Collection

3.7.1 LANL

Enough fine-grained, organic-rich, water-transported sediment to yield
a composite sample of 25 g after processing was taken from beneath the
water level (where water exists) at three adjacent spots at each spring
ar stream location. The sediment was put into a new, clean, and
originally sealed, rip-top polyethylene bag. In the case of lakes
sampled in Alaska, the sediment was taken from as near the center of
each lake as possibie by dropping a tethered, stainless steel bottom
sampier overboard from a pontoon-equipped helicopter. Only a bottom
sampie from a single Tocation waé taken and sampling was limited to
lakes Tless than 10 m deep and about 0.3 to 2.0 km in least horizontal
dimension. The bottom sampler was rinsed before each use and the raw

sample was put into a clean polyethylene bag.
3.1.2 LLL

About 2% kg of uncontaminated sediment was coliected.
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3.1.3 ORGDP

Enough material was collected from the active portion of the stream over

at Teast a 15 m interval to make up approximately 25 g of clay to silt

size (-100 mesh) sediment. The sediment was put into a new Kraft paper

sediment bag.

3.1.4 SRL

Using either a bag or scoop sampler, sediment samples were collected

from the active portion of the stream.

3.2 Sample Preparation

3.2.1 LANL

After drying at <100°C, each sample was sieved through a 100 mesh
stainless steel sieve. The minus 100 mesh fraction was put into a

prewashed, 25 ml polyethylene vail.

3.2.2 LLL

The sediments were oven-dried and split into two fractions. One

fraction {1 kg) was retained as an historical sample, and the other was

sieve-sorted. The appropriate size fraction, determined during the
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pilot studies, was blended. One gram was packed in a polyethylene
'rabbit' for neutron activation analysis, approximately 1 g was sealed
in a vail for emission spectrochemical analysis, and about 200 g was

placed in a polyethylene bottle as an analytical historical sample.
3.2.3 ORGDP

Stream sediment samples were dried overnight at 85°C, placed in a plastic
envelope, and disaggregated by impact with a rubber mallet. The fraction
passing through a 100 mesh nylon sieve was collected and blended.
Approximately 2 g were loaded into a polyethylene rabbit for neutron
activation analysis. Another 0.25 g aliquant was placed in a 100 ml
Teflon beaker to which was added 5 ml1 of concentrated nitric acid, then

5 ml of concentrated hydrofluoric acid. The sample was placed on a
hotplate at 250°C and evaporated just tb dryness, Then, 20 ml of 30%
nitric acid was added and the sample warmed. The contents of the beaker
were transferred to a 50 ml centrifuge and diluted to volume with

distilled water. This was submitted for analysis.
3.2.4 SRL

The sediment was sieved in the field with a minimum of 1 1b of -40 mesh

sediment placed in a new Kraft paper sediment bag.

3.3 Analysis - Reconnaissance Samples
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3.3.T LANL

3.3.1.1 Delayed-Neutron Counting {LANL 1)

A1l sediment samples were analyzed for total uranium by delayed-neutron
counting {DNC). A split of each sample was transferred to a clean 4 ml
rabbit, weighed, and its weight (less that of the rabbit) recorded.
These rabbits were then loaded into a 50-sample transfer clip. The
reactor pneumatic transfer system and background radiation Tevels were
checked, and standards were run for calibration. The transfer clip was
installed and the samples were cycled through the system (typically, a
20 sec irradiation, 10 sec delay, and 30 sec count cycle was used).
The uranium concentration was automatically measured, converted to ppm,

and entered into the data base.

Element analyzed for: U
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3.3.1.2 Energy Dispersive X-Ray Fluorescence (LANL 2 - 3)

A computer-controled, energy-dispersive x-ray fluorescence system was
used to analyze sediments. The system consists of an automatic
20-position sample changer, a 1ithium-drifted silican detector, a pulsed
molybdenum transmission-target x-ray tube, a multichannel analyzer, and
a minicomputer. The sediment samples were prepared for analysis by
grinding 6 g of each minus 100 mesh sample to a minus 325 mesh powder.

A computer program positions the 6 g samples in the x-ray beam, unfolds
overlapping peaks, determines peak intensities for each element, and
calculates the ratio of the intensity of each peak to that of the

mo 1ybdenum Ka Compton peak. Concentrations of each element are then

calculated using equations obtained by analyzing prepared standards.

Elements analyzed for:

LANL 2 LANL 3

Ag Ag

As
Bi Bi
Cd Cd
Cu Cu
Nb Nb
Ni Ni
Pb Pb

Se
Sn Sn
W W

Ir



D 150°
165°

65°

135°
L“‘-x
k o
o, LN
L )
— ", v ; &,
S

'
. P LikL-2
=%
LAl -4

Figure 3.2
AREA COVERED BY ANALYTICAL PROCEDURES LANL 2 - 3

80°

1 55°*

0L-¢€



100°

TR/
: —
SN R

Figure 3.2, Continued

. - s’ a5

AREA COVERD BY ANALYTICAL PROCEDURES LANL 2 - 3

LL-€



3.3.1.3 Arc-Source Emission Spectrography {LANL 4)

A 5 mg portion of the -325 mesh sample that was already analyzed by
%x-ray fluorescence was mixed with 10 mg of a buffer consisting of one
part graphite and one part 5102. The sample/buffer mixture was placed
into a graphite electrode that was used as the anode of a dc arc

having a short circuit current of 6 A for 10 sec, then 17 A for 50 sec.
Photomultiplier tubes in a direct-reading spectrograph was used to
measure the second order 313.0 nm Tine of Be, the first order 670.7 and
610.3 nm Tlines of Li, tHe background spectra near these lines, and the
327.6 nm Tine of V. The 670.7 nm Li line was used for Li concentrations
up to 10 ppm and the 610.3 nm line of Li was used for concentrations
above 10 ppm. The V line was used to correct the Be value when V was
present. The signals from the photomultiplier tubes were read by a
digital voltmeter and were processed by a desk-top calculator. The
elemental concentrations of Be and Li were determined from the spectra,

based on the results of previously run calibration standards.

Elements analyzed for: Be and Li
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3.3.1.4 Neutron Activation Analysis (LANL 5)

Immediately upon completion of the uranium analysis of sediment samples
by DNC, the same 4 ml sediment split was entered into the neutron
activation analysis (NAA) sequence. The full DNC/NAA timing seguence
used at the LANL for each sediment sampie was: 20 sec irradiation, 10
sec delay, 30 sec DNC analysis, 20 min delay, 500 sec y-ray count for
short-1ived radionuclides, 96 sec re-irradiation, 14 day delay, and
finally a 1000 sec y-ray count for long-lived radionuclides. The y-ray
counting was done by lead-shielded Ge{Li)} detectors; the 4096-channel
y-ray data were recorded and subsequently analyzed for each individual

element by computer.

Elements analyzed for: Al, Au, Ba, Ca, Ce, C1, Co, Cr, Cs, Dy, Eu, Fe,
Hf, K, La, Lu, Mg, Mn, Na, Rb, Sb, Sc¢, Sm, Sr, Ta, Tb, Th, Ti, V, Yb,

and Zn.
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3.3.2 LLL

3.3.2.1 Neutron Activation Analysis {LLL 1)

Rabbits, each containing 1 to 2 g of sample, were blown by compressed
nitrogen through polyethylene tubing into and out of the reactor, into
and out of a delayed neutron counter, to one of four gamma ray detectors,
and finally to storage. The activation analysis was controlled by
computers which identified each rabbit and routed it successively into
the reactor for a short irradiation - to the delayed neutron counter for
uranium determination - to the delay station to allow decay of
short-Tlived isotopes - to one of the gamma detectors coupled to pulse
height analyzers - back to the reactor for a longer irradiation - and
finnally to storage. After storage for one week the gamma spectra of

the rabbits were again examined for longer-lived nuclides.

Elements analyzed for: Ag, Al, As, Ba, Br, Ca, Ce, Cl1, Co, Cr, Cs, Dy,
Eu, Fe, Hf, Hg, K, La, Lu, Mg, Mn, Na, Rb, Sb, Sc, Sm, Sr, Ta, Tb, Th,
Ti, U, V, W, Yb, and Zn.
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3.3.3 ORGDP
3.3.3.1 Fluorescence Spectroscopy (ORGDP 1)

Twenty ml of the dissolved sediment sample was transferred to a 50 ml
vial and extracted into 2 ml of 2% TOPO in Varsol. A 50 ul aliguant
was transferred onto a sodium fluoride pellet which was then sintered
for 20 min at 900°C. The fluorescence intensity of the sample and
standard pellets was measured using an automated fluorometer. The
intensity was read directly by the ca1cu1ator,'and the sample
concentration was computed. Results were reported as ppm of the

original sediment sample.

Element analyzed for: U
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3.3.3.2 Neutron Activation Analysis (ORGDP 2)

A total uranium value was determined for stream sediments by neutron
activation using delayed neutron counting. Approximately 2 g of <100
mesh sediment material was Toaded into a polyethylene rabbit. It was
transferred through a pneumatic transfer system into a reactor where it

13

.was exposed to a neutron flux of 3 x 10 n/cmz—sec for 60 sec and then

transferred to a neutron counter. Results were reported as ppm of the

dry sediment.

Element analyzed for: U
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3.3.3.3 Emission Spectrochemical Analysis (ORGDP 3 - 7)

Sediment extracts were analyzed spectrochemically using a direct-reading
spectrograph with a Inductively Coupled Argon Plasma (ICAP) source. The
sample was aspirated directly into the source with no additional

preparation required.

The spectrochemical analysis of stream sediment for some of the early
guadrangles was done using a dc arc source instead of the ICAP. In this
procedure (ORGDP 3 and 4}, approximately 0.5 g of the <100 mesh fraction
of the dried sediment sample was ground in an A1203 mortar, and 15 mg
was weighed and mixed on the balance pan with a Tevel scoop of graphite
(approximately 17 mg). This mixture was tamped into a thin-walled,
undercut electrode with 2 mm x 4 mm crater. The electrodes were
maintained at 200°C until arced. They were arched until the sample was
totally consumed (70 sec), using a current of 15 A dc. The concentration
of each element was read from the photographed spectra by visual
comparison to standards prepared by grinding oxides of the desired
elements into a matrix of 60% SiOZ, 15% A1203, 10% Fe203, 10% Ca0,

2% Na,C0,, 2% K

5004, CO3, and 1% MgO.

2
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Elements analyzed for:

ORGDP 3 ORGDP 4 ORGDP 5 ORGDP 6  ORGDP 7

Ag Ag Ag Ag Ag
Al Al Al
Au
B B B B B
Ba Ba Ba Ba Ba
Be Be Be
Ca Ca Ca
Ce Ce
Co Co Co Co Co
Cr Cr Cr Cr Cr
Cu Cu Cu Cu Cu
Fe Fe Fe
Hf
K K
La
Li Li Li Li Li
Mg Mg Mg
Mn Mn Mn Mn Mn
Mo Mo Mo Mo Mo
Na Na Na
Nb Nb Nb Nb Nb
Ni Ni Ni Ni Ni
P p P P P
Pb Pb Pb
Pt Pt
Sc Sc Sc Sc Sc
Sr Sr
Th Th Th Th Th
Tid Ti Ti Ti Ti
) ) ) y y
Y Y Y Y Y
n n n n n

ir ir ir Ir ir
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3.3.3.4 Atomic Absorption Spectroscopy (ORGDP 8}

Arsenic and selenium concentrations in aliquots of dissolved sediment
were determined using hydride generation flameless atomic absorption
spectroscopy. An automated, microprocessor-controlled, atomic
absorption spectrometer was used for the analysis. Sixty dissolved
sediment samples (diluted from 5 to 35 m1) were loaded in the sample
changer. Twenty mi of each sample was pumped into the reactor followed
by 15 ml of 15% sulfuric acid, and 10 m1 of 0.20% sodium borohydride in
0.5% KOH. The arsenic and selenium hydrides and excess hydrogen gas
were collected in a rubber balloon and after 45 sec were sparged through
a quartz atomizer tube heated to 600°C, The absorption of the 193.7 nm
arsenic line or the 196.0 nm selenium line was measured, and the
resulting peak height was recorded. A series of solutions with standard
concentrations was analyzed as described and a least-squares fit to a
second-order equation applied to the observed peak heights. The
calculated coefficients were then used to ca1cu1$te sample concentrations.

During normal operations, every tenth sample was a known standard.

Elements analyzed for: As and Se
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3.3.4 SRL

3.3.4.1 Neutron Activation Analysis (SRL 1)

Each sample received a 2 sec irradiation and 2 sec combined gama-neutron

count to ensure that the sample could safely undergo irradiation. This

test was immediately followed by 10 cycles of 6 sec irradiations and 6

sec gama-neutron counts. Uranium concentrations were determined from

the neutron counts.

Element analyzed for: U
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3.3.4.2 Neutron Activation Analysis (SRL 2)

At the same time that the uranium concentration was being determined by
neutron counts {SRL 1), short-Tived {<2 min} activation products were
measured by the gamma counts, followed by an additional 400 sec
irradiation, followed by gama counting after decay for 600 sec (to
measure intermediate-lived activation products) and 7 days (to measure

Tong-lived activation products).

Elements analyzed for: Al, Ce, Dy, Eu, Fe, Hf, La, Lu, Mn, Sc, Sm? Na,
Th, Ti, V, and Yb
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3.3.4.3 Atomic Absorption Analysis/Colorimetric Analysis/ Flame
Emission Analysis (SRL 3)

Additional analysis was performed by atomic absorption {AA) analysis,
colorimetric analysis (CA), and flame emission {FE)} analysis as shown

in figure 3.12.

Elements analyzed for:

b=
(]
I
-n
m

Ba P
Be W
Co
Cr
Cu
Mg
Mo
Ni
Pb
Sn
Sr

n
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STREAR SEDIMENT
SAMPLE
[<1CD MESH: <149 &)

!

BALL-MILL TQ <500 MESH
IN ALUMINA CONTAINERS.

DISSOLYE PORTION WITH CONC. FUSE PORTION WITH POTASSILM
NITRIC ACLD-PERCHLORIC ACiD PYROSULFATE [N SILICA
(4:1) AT 18D°C FOR 30 MIN. CRUCLIBLES (700°C; 20 “1K. ),

i

LEACH FUSED MASS WiTd ROT
0.1M TARTARIC ACID. FILTER.
DiLITE FILTRATE.

DILUTE AND FILTER

DE TERMINE
AG, €O, CU, NI, AND IN
I4 FILTRATE BY ATOMIC
ABSOIRPTIC\ (&8) .:.Em'ms ADD AMMONTUM TRIOCYANATE ADD HOT ACIDIFIED (HCL)
AND TIN CHLORIUE; EXTRACT DITHIOL AND EXTRACT WITH
WITH DIETHYL ETHER. CHLORGFORM.
DETERMINE NB BY DETERMINE W BY
COLORTMETRIC METHODS. COLORIMETRIC METHIDS.
DETERMINE

M0, CR, AND Y [k PORTION
OF FILTRATE BY ARA.

DIGEST PORTION WiTH 40% HF. KEAT TO
DRYNESS. REPEAT. ADD CONC. NITRIC
ACID - PERCHLORIC ACID (4:1) AND HEAT

TO DISSOLVE SAMPLE. DILUTE AND FILTEE.

DETERMINE BE, SR, MG, SND PB DETERMINE X AND LI BY FLAME ASH FILTER PAPER AND RESILCLE
BY AA METHODS. EMISSI0N METHODS. FUSE WITH 1 PT BORAX, ) PT
NACL, AND 3 PTS OF SQDIL™

I_ CARSONATE AT 820 TO 500°C.

RESERYE 10 mL FOR COMBINED LEACH WITH COLD RESITWE
P DETERMINATION. WATER, FILTER.
FILTRATE DISSOLYE IN HOT & TO
LIS &M HCL SOLUTIOW.
RESERYE 10 mL OF CiTERMINE SN N INE 84 BY
FILTRATE FOR COMBINED FILTRATE BY AA RA METRODS.
P DETERMINATION, METHOD.

l

COMBINE SOLUTIONS.

ACIDIFY. REACT W1TH

MOLYBOO- YANADATE
SOLUT I Ok

!

DETERMINE P EY
COLORIMETRIC
METHOD,

FIGURE 3.12
ANALYTICAL PLAN FOR PROCEDURE SRL 3
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4.0 WATER SAMPLES

The following is a brief summary of the sample collection, preparation,

and analytical procedures for each of the laboratories.

4.1 Sample Collection

4.1.1 LANL

Springs were sampled as near to their point of emergence as possible;
stream waters were taken from the fast-flowing current away from the
bank; ponds (including small Takes and reservoirs) were sampled from
just below the surface, near their center; and well waters were taken

near the wellhead if the well was pumping.

4.1.2 LLL

No information.

4.1.3 ORGDP

Water samples were collected in two 250 ml polyethylene bottles.

Stream water samples were collected from the center of the stream.

Groundwater samples were collected as close to the source as possible.
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4.1.4 SRL

Water samples were collected in a 2 Titer plastic collection bottle.

4.2 Sample Preparation

4.2.1 LANL

Water samples were field filtered through a 0.45 um membrane filter
(except in Alaska where this step was omitted) diréct]y into one each,
prewashed and sealed, 41 ml reactor 'rabbit' and 25 ml vail (both
polyethylene). Water samples in both the rabbit and vail were then
acidified to a pH <1 with 8N reagent-grade HN03 (except in Alaska where

only the 25 ml vail was acidified).
4,.2.2 LLL

Water samples were field acidified. A 20 ml aliquot was removed from
each acidified water sample and the remainder was placed in an oven (in
a polyethylene-bag-1ined polyethylene bottle) until dry. The
polyethylene bag was removed, rolled up and placed in a vial, and the

vail was placed in a rabbit for DNC uranium analysis.
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4.2.3 ORGDP

Water sample preparation was performed in a clean room to avoid
contamination. The samples were vacuum filtered through 0.45 um

cellulose acetate paper and then submitted for analysis.

4.2.4 SRL

Water samples were pressure filtered in the field and mixed with 2
ounces of ion exchange resin for at least 10 min. For samples with a
conductivity of less than 500 umhos/cm, a full liter was used. If the
conductivity was between 500 and 1000 umhos/cm, then 500 ml was used,
If the conductivity exceeded 1000 pymhos/cm, only 200 ml1 of the filtered

water was used. The resin was submitted for analysis

4,3 Analysis - Reconnaissance Samples




4-4

4,3.1 LANL

4.3.1.1 Fluorometry/Delayed-Neutron Counting {LANL 6)

Under normal procedures, the 25 ml water vial was vigorously shaken and
duplicate 0.20 ml aliquots of water were transferred to platinum dishes.
The aliquots were evaporated under heat Tamps and a 0.4 g pellet of 2%
LiF-98% NaF flux was added to each dish. The pellets were first
preheated under lamps, then fused over special propane burners. After
each pellet/sample cools, it was excited with ultraviolet radiation in
the fluorometer and the fluorescence was read and recorded. The uranium
concentrations were determined by using a computer routine which
compared the fluorescence from each pellet with those from other pellets,
run at the same time, containing uranium-standard solutions and blanks.
The uranium concentration of the sample was then the average obtained
from the duplicate aliquots. When a sample run by the normal procedure
was determined to have <0.2 ppb uranium, it was routinely reanalyzed
using duplicate aliquots that had been put through an additional
evaporative concentration step that provided a 10x concentration factor.
When a uranium concentration tower than 0.02 ppb was found in an

aliquot, it was arbitrarily assigned a value of 0.01 ppb.

Only waters with >40 ppb uranjum {as determined by fluorometry)} or those
with impurities that cause interference with uranium-induced fluorescence

were analyzed by delayed-neutron counting {DNC}. Samples were received
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in 41 ml or 25 ml vails and were transferred to clean 41 ml rabbits
before being analyzed. Each water sample was weighed, and its weight
(less that of the rabbit) were recorded. The vails were then loaded
into a 25-sample transfer clip. The reactor pneumatic transfer system
and background radiation levels were checked and four standards were run
for calibration. The transfer clip was installed on the pneumatic feed
line and the samples were cycled through the system (typically, a 60 sec
irradiation, 30 sec delay, and 60 sec count cycle was used}. The
uranium concentration was automatically measured, converted to ppb, and

entered into a computer data base.

Element analyzed for: U
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4.3.1.2 Emission Spectrochemical Analysis (LANL 7)

The sample solution was taken up from its container, nebulized, and
injected into the plasma source at a rate of 9.2 x 10'9 m3/sec. After
the computer determined that the photomultiplier tubes had stabilized,

a 15 sec exposure of the resultant spectrum was made on a direct-reading
spectrograph. The resulting signals were read directly into a computer
and converted automatically to give the elemental concentrations.
Corrections for interfering elements were made simultaneously by
computer. When high {off-scale) results were obtained, the computer
called for the insertion of a filter between the plasma source and the
spectrograph, repeated the readings, and then converted and stored the

corrected elemental concentrations.

Elements analyzed for: Ca, Co, Cr, Cu, Fe, Mg, Mn, Mo, Ni, Pb, Ti,

and Zn
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4.3.2 LLL

4.3.2.1 Delayed-Neutron Counting/Emission Spectrochemical Analysis/
Anion Optical Absorption Analysis (LLL 2)

The dried water samples were analyzed by irradiating the sample for a

short time (30 sec) and determining the uranium content by delayed-neutron

counting (DONC).

The induction-controlled plasma optical emission spectrograph (OES) was
used to analyze the dissolved cations in acidified water samples.
Aliquots of each sample were placed in an automatic computer-controlled
sample changer which sequentially readed an identifying computer card,
transferred a premeasured amount of unknown to the plasma torch, rinsed
the sample tube, and recorded the spectral output. This procedure was
repeated three times for each sample and the average results were
recorded on a floppy disk. A standard solution was run after each
sixth sample to measure Tong-term instrunental drift. The composition
was derived, considering such factors as the aliquot ratio and

instrumental drift.

Chloride and sulfate analysis were performed with an instrument called
a Technicon AutoAnalyzer (TAA) on unacidified water samples. This
instrument automatically adds chemicals to aliquots of samples and

determines the anions by photo absorption analysis.



Elements analyzed for:

0ES

Al

Ca
Cd
Cu
Fe

Li
Mg
Mo
Na

Si
Ti

Zn
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4.3.3 ORGDP

4.3.3.1 Fluorescence Spectroscopy/Mass Spectrometry {ORGDP 9)

Uranium was determined in water samples by fluorescence spectroscopy.

A 40 ml aliquot of the filtered water sample was transferred to a 60 ml
disposable plastic cone and acidified with 1 ml of concentrated nitric
acid. The uranium was extracted by adding 1 ml of a 2% solution of
Trioctyphosphine oxide (TOPQO) in Varsol and then shaking the cone. A

50 ul pipette was used to transfer an aligquant of the organic phase onto
a sodium fluoride pellet which was then sintered for 20 min at 900°C.
The fluorescence intensity of the sample and standard pellets were
measured using an automated fluorometer. The intensity was read
directly by the calculator, and the sample concentration was computed.

Results were reported as ppb in the original water sample.

Water samples from regions where the uranium concentration was expected
to be below the lower reporting limit of fluorometric analysis were
analyzed by isotope dilution thermal emission (IDTE) mass spectrometry.
The instrument used for this analysis was a 6-in, 60° magnetic sector
instrument with photon counting which was designed and built in Qak
Ridge. A 10 ml portion of a filtered water sample was spiked with 5 ul
of a 1 ppm solution of uranium-233 as an internal standard. The spiked
sample was acidified with 100 ul of concentrated nitric acid and
extracted into 1 ml of 2% TOPO in carbon tetrachloride. The aqueous

layer was removed and the organic phase was air dried, leaving the dry



TOPC and uranium. A 250 pl1 portion of a 10% ammonium carbonate

solution was added to dissolve the residue, and 2 pl of this solution

was placed on a rhenium filament for analysis. The uranium-233, -235,
and -238 isotopes were measured. The uranium-233/uranium-238 value was
used to calculate the concentration in the sample. Results were reported

as ppb of the original sample.

Element analyzed for: U
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4.3.3.2 Emission Spectrochemical Analysis (ORGDP 10 - 13)

Water samples were analyzed spectrochemically using a direct-reading
spectrograph with an Inductively Coupled Argon Plasma (ICAP) source.
The sample was aspirated directly into the source with no additional

preparation required.

Elements analyzed for:

ORGDP 10 ORGBP 11 ORGDP 12 ORGDP 13

Ag Ag Ag Ag
Al Al Al Al
Au
B B B B
Ba Ba Ba Ba
Be Be Be
Ca Ca Ca
Ce
Co Co Co Co
Cr Cr Cr Cr
Cu Cu Cu Cu
Fe Fe Fe Fe
K
Li Li Li
Mg Mg Mg
Mn Mn Mn Mn
Mo Mo Mo Mo
Na Na Na
Nb
Ni Ni Ni
P P p P
Pb
Sc Sc Sc Sc
Si
Sr
Th
Ti Ti Ti Ti
v ) Vv y
Y Y Y
n n n n

ir Ir ir ir
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4.3.3.3 Turbidimetric Analysis/Colorimetric Analysis (ORGDP 14 - 16)

Sulfate and chloride concentrations in water were determined colorimetri-
cally using a Technican Autoanalyzer. Samples were Toaded into an
automatic sample changer for simultaneous analysis. The sulfate
analysis uses the methyl thymol blue-barium chloride reaction. A known
guantity of barium was added to the water, and excess barium reacts with
methyl thymol blue to form a colored complex. The chloride analysis
uses the mercuric thiocyanate-ferric nitrate reaction. The chloride
reacts with the mercury freeing the thiocyanate ion which forms a
colored complex with iron. The intensity of the resulting color was
measured for each procedure and compared to the appropriate calibration
curve. The concentration was determined and factored to the original

sample basis.

Sulfate concentration in water samples for some of the early quadrangles
(ORGDP 14) was determined turbidimetrically. Five ml of the filtered
water sample was diluted to 25 ml using an automatic diluter and the
contents of a Sulfa-Ver powder pillow (Hach Chemical Co) was added to

the aliquot. Standards containing 8 to 40 ppm sulfate were used to
calibrate the concentration readout of the spectrophotometer at 420.0 nm.
The concentration of samples was read and factored to the original sample
basis. Samples exceeding 300 ppm sulfate were diluted and reanalyzed.
For samples containing less than 50 ppm sulfate, the undiluted sample

was analyzed.
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Elements analyzed for:

ORGDP 14 ORGDP 15 ORGDP 16

504 SO4 S0

Cl

4
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4.3.3.4 Atomic Absorption Spectroscopy (ORGDP 17}

Arsenic and selenium concentrations in water were determined using
hydride generation flameless atomic absorption spectroscopy. An
automated, microprocessor-controlled, atomic absorption spectrometer was
used for the analysis. Eighty filtered water samples {diluted from 5

to 35 ml) were loaded in the sample changer. Twenty ml of each sample
was pumped into the reactor followed by 15 ml of 15% sulfuric acid, and
10 ml of 0.20% sodium borohydride in 0.5% KOH. The arsenic and selenjum
hydrides and excess hydrogen gas were collected in a rubber balloon and
after 45 sec were sparged through a quartz atomizer tube heated to
600°C. The absorption of the 193.7 nm arsenic line or the 196.0 nm
selenium 1ine was measured, and the resulting peak height was recorded.
A series of solutions with standard concentrations was analyzed as
described and a least-squares fit to a second-order equation applied to
the observed heights. The calculated coefficients were then used to
calculate sample concentrations. During normal operation, every tenth

sample was a known standard.

Elements analyzed for: As and Se



120°
no®

100"

AREA

Figure 4.7
COVERED BY ANALYTICAL PROCEDURE ORGDP 17

70"

45

Ly

-1

6-%



4-30
4.3.4 SRL
4.3.4.1 Neutron Activation Analysis (SRL 4)
Each resin sample received a 2 sec¢ irradiation and 2 sec combined
gamma-neutron count to ensure that the sample could safely undérgo
further irradiation. This test was immediately followed by 10 cycles
of 6 sec irradiation and 6 sec gamma-neutron counts. Uranium

concentrations were determined from the neutron counts.

Element analyzed for: U
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4.3.4.2 Neutron Activation Analysis (SRL 5 - 6)

At the same time that the uranium concentration was being determined by

neutron counts (SRL 4), short-Tived (<2 min) activation products were

measured by the gamma counts.

Elements analyzed for:

Al Al
Br Br
Ci Ci
Dy Dy
F F
Mg
Mn Mn
Na Na
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] SRL-6

Figure 4.9
AREA COVERED BY ANALYTICAL PROCEDURES SRL 5 - 6
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5.0 PILOT/ORIENTATION SAMPLES

Pilot/orientation samples were coilected at the start of the program to
develope the sampling and analytical methodology at the four
laboratories. Figure 5.7 shows the location of the various surveys and
Table 5.1 gives more specific information on the number and types of

sample collected and the analysis performed.
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Table 5.1

PILOT/CRIENTATION SURVEYS

¥AR SAMPLE RUMBER OF
NLMBER FRES LABCRATORY TIPE SAMPLES COLLECTED RHALYSIS

1 SMOKE CRECK CESERT BASIN LLL SEDIMENT 72 LLL (ABR.)
WATER 27 LLE (A8R.)

H WINSEMUSCA DRY LAKT BASIN L SEDIMENT 165 LLE [ASR.)
WATER 12 LLL (ABR.Y

3 WALKER RIVER BASIN LLL SEDIMENT 245 LLL (4BR.)
WATER 169 LLL (43R.)

H ¥E YALLEY L SEDIMENT 7% LLL [43R.}
WATER 15 LLL [48R.)

5 ROACE LAKE BASIN LLL SEQIMENT 13 LLL (ABR.)
HATER 5 LLL {ABR.)

6 DEEP CREEK MOUNTAINS LLL SEQIMENT 155 LLL {&3R.)
WATER 26 LLL (4BR.)

7 ARTILLERY PEAK LLL SEDTMENT 200 LLL {48R.)

8 BOYLDER BATHOLITH LAHL SEDIMENT 931 LANL 1
WATER 678 LASL 6

g STEALING AND GRELLEY NTHMS QUADS LARL SEDIMENT 242 LWL T, 2, 4,5
WATER 505 LASL 6, 7

10 DAXOTA ORGP SEDTHENT 97
WATER 135
BOTANICAL 42

n FANSAS ORGD? SEDIMERT 123
WATER 22
BATANICAL 19

12 OKLAHOSA ORGDP SEDIMENT 101 ORGCF 1, 2, 3, B
WATER 167 ORGDP 9, 1G, 14, 17
BOTARICAL 316 ORSDP 1, 10

13 HORTHWEST TEXAS 0RGOP SEQIMENT 131 ORGP 1, 2, 3. &

' HATER 152 ORGD® ¢, 10, 14, 17

BOTAHLCAL 16 ORG® 1, 10

14 LLANO ORGOP SEDIMENT 122 ORGDP 1, 2, 3, 8
HATER 140 ORGOP §, 10, 14, 17
BOTAKICAL 266 GRGEF 1, 10
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Table 5.1, Continued

PILOT/ORIENTATION SURVEYS

MAP SAaHPLE KUMBER OF
NLMBER SREA LABORATORY TYPE SAMPLES {OLLECTED ANALYS]S
15 MINKNESOTA ORGDP SEDIMENT 43
RATER 13§
BOTANICAL 51
18 MiCHT3AN CRGOP SEGIMENT &9
WATER 116
BATANICAL %
\7 ZARNES COLNTY saL SEO[wENT 54 SRL 1
RATER 67 SRL &
18 DUACHITA MOLNTAIH She WATER 102 SPL &, §
19 CHATTANOUSS SHALE SRL SEDIMENT 88 SROT, 2
RATER 76 SRL 1, 5 (ABR.)
20 ALABAMA SAL SENTMENT 70 SEL
WATER 105 SPL 4
2 DOVER- FOXCROFT AND SXOWHEGAN SAL SEDIMENT 12 SRL Y, 2
WATER 828 SRL 4, 3, ORGRP 13
2z MCHTICELLD SRL STDIMENT 431 SRL Y, ?
CRGZ® 1, 7, B
WATER 535 SRL 4, 5
DRGOP 13, 17
23 wO0LCOTT SRL SEDQTMINT 8 SAL Y, 2
WATER 72 SRL 4, 5
24 LACE SLMWAREE SRL SEDIMERT 70 SRL 1. 2
WATER 186 SRL &, 5
25 mlLLIAMSPERT SRL SEDIMENT 15 SEL 1
WATER 200 ShL 4
26 SPRUCE PINE SRL SEDIMENT 61 SRL 1, 2 (ABR.)
HATER 186 SRL 4, 5 (ExT.)
27 MOCRE SAL SEDTHENT 51 SRL Y, 2 {ABR.)
WATER 160 SAL 4, 5 (ErT.})
z8 JOHNSTCN SRL SEDIMENT 52 SRL 1, 2 (ABR.)
WATER 100 SRL &, 5 [£XT.)
29 KINGS MZNTALN $RL SEDIMENT 9% SRL 1

ARTER 195 SHL &
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Table 5.1, Continued

PILOT/ORIENTATION SURVEYS

MAP SAMPLE NUHBER OF
HUMBER AREA LABORATGRY TYPE SAMPLES COLLECTED ANALYSIS
) LEESYILLE SRL SEDI®ENT 43 SRL 1
WATER %5 SAL 4, 5
3 JASPER AND HAMPTCN CCINTIZS SRL SEDIMENT 92 1 SRL 1,2
WATER 176 SRL &, 5
32 HILLSBCROUEH AN@ POLK CCUNTIES SRL SEDITMENT &0 SRE 1, 2
WATZIR iba SRL 4, &
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Figure 5.1
LOCATIONS OF PILOT/ORIENTATION SURVEYS
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6.0 DETAILED SURVEY SAMPLES

Detailed survey samples were designed to characterize the hydrogeochemistry;
stream sediment geochemistry; and/or radiometric pattern of known or
potential uranium occurrences. Figure 6.1 shows the lTocation of the
various surveys and Table 6.1 gives more specific information on the

number and type of samples collected and the analysis performed.
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Table 6.1
DETAILED SURVEYS

uAp SAMFLE NUMBER OF
NLY3ER SSEA LABQRATORY TYPE SAMPLES COLLECTED ANALYSIS
1 LAKEVIEW ORGD? SEOIMENT 813 CRGDP 1, 2, 7. 8
WATER 535 CRGLS 8. 13, 16, 17
2 SONDRA PASS ORGDP SEDIMINT 599 CRGDP 1, 2,7, 8
WATER 15 0R30P §. 13, 16, 17
3 THOMAS RANGE - WASATCH
THLYAS RANGE - SHIEPROCK MOLNTAIN CRADP SEDIMENT 561 ORGOP 1, 2, 7, 8
FARMLNGTON CRGDP SEDIMENT 344 0RGOP 1, 2, 7, 8
WATER 71 ORGCP @, 13, 16, 17
COTTCHR00D ORGEP SEDIMERT 78 CRGLP 1, 2, 7, 9
ATER 15 ORGDP 9. 13, 16, 17
4 YARYSVALE ORGP SEDIMINT 397 ORGDP 1, 2, 7, B
5 DATE CREEX BASIN ORED? SEDIMENT 219 CR3T? 1,2, 7, 8
6 LARAMIE RANGE ORGEP SEDIMENT 860 0RGL? 1. 2, 7, §
WATER 163 GRGLP §, 13, 16, 17
7 BLFFALO - LIGHITE
CUSTER ORGD? SEDIMENT 314 ORGP 1, 2, 7, &
4RTER 59 0RGDP 9, 13, 16, 17
SLI¥ BUTTES ORGDP SEBIMENT 145 ORGOP 1, 2,7, 9
MATER 1c4 ORGZP 9, 13, 16, 17
8 EEGEMINT ORGDP SEDIMENT 419 CRGOP 1, 2, 7, 8
ATER 108 CRGLP 9, 13, 16, 17
4 TRANS - PECCS
TERRELL ORGP SEDIMENT 155 CRSLP 1, 2.7, 8
WATER 36 0RGLP §, 13, 16, 17
SGLITARIC ORGDP SEDIMINT 519 CRGIP 1, 2, 7, 8
WATLR RE] ORGD? §, 13, 16, 17
SIERRA YIEJA CR&ZP SEDIMENT 237 (R 1, 2,7, 8
WATER 30 GRGEP 9. 13, 16, 17
TASCOTAL ORGDP SEDIKENT 610 ORGDF 1,2, 7, 8
HATER 337 0RSDF 9, 13, 16, 17
CHIBATI MGUNTALNS ORGP SEDIFENT 121 ORGP 1, 2,7, 8
HATER 25 085C° 9, 13, 16, 17




Table 6.1, Continued
DETAILED SURVEYS

6-3

( MAP SAMPLE NUMBER OF
NUMBER ARETA LABORATORY TYPE SAMPLES COLLECTED ENALYSTS
STILLWELL MG.NTALNS ORGDP SEDIMENT 228 ORGDP 1, 2. 7. 8
WATER 10 QRGP 9, 13, &, 17
DRYCEN CRacw SEDIMINT 78 oRGDP %, 2, 7. 2
WATER 1% ORGOP G, 13, 16, 17
10 WICHITA LPLIFT ORGoP SEGIRINT E) ORGDP 1, 2. 7, B
WATER 53 ORGDP 9, 13, 6, W7
11 TEXAS GULF COAST GRaLe SEOIMINT 128 ORGOP 1, 2, 7, &
WATER 320 QRGDP 9, 11, 16, 17
12 EAST - CENTRAL MINNESDTA 0asop SEDIMENT 20 QRGO 1, 2, 7, 8
WATER 2e3 CRGDP 9, 13, 16, 17
13 THREE FORKS BASIN, SPANISH PLAKS, LrsL SEDIMENT 1.27% LANL 1, 3, 2, 5
AND BOULDER RIVER
AATER 51 LANL €
14 SOUTHERN POWGIR RIVER BAS)Y LAkl WATER 935 LANL &
15 RED CREEK QUARTZITE LANL SEDTHENT | 140 LANL 1, 3, 4, 5
WATER 22 LANL 6
16 CRAIG AND RASLING HIMS CUADS LASL SEQIMENT 1,185 LANL Y, b 43
17 MCNTROSE LANL SEDIMZNT Z,087 LANL 1. 3, %, %
WATER 1034 Latil 5
18 TALLAHASSTE CREEK, BADGER CREZK, LANL SEDIRINT G20 LAKL 1, 2, 4.5
CASTLE ROCK GULCH, AND SUFFALO GULCH
WATER 62 LANL 6, 7
15 ¥ALLECITO CREEK Lkl SEDIMENT 545 LANL 1, 3, %, 5
WATLR 5414 LANL 6
20 GRANTS LAh. SEOIMINT 2,578 LANL 1, 3, %
WATEE 167 LANL 6
21 PIE TCUWN LAKL WATER 307 LARL 6, 7 (E17.}
22 SAN ANGRES - OSCURA MIUNTAINS LANL SEDIMIN” 718 LANL- T, 2, 4, 8
23 RIDNTE MINE SRL SIDIMENRT Eg? SR, 2
WATER 128 R3L0 12
BOTANICAL 217
24 KETTLE FALLS SRL SEDIMENT 2,413
HATER a1 SRL 4, £, DRGDP 13
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Table 6.1, Continued

DETAILED SURVEYS

HAp SAMPLE HUMBER OF
NUMSER AREA LABORATORY TYPE SAMPLES COLLECTED ANALYSI1S
25 JEAN LAKE SR SEDIFENT 1,850 SRU T, 2
25 DAN RIVER - DAWVILLE TRIASSIC BASIN SRL SEDIMERT 380 SRL 1. 2
27 AIKEN COUNTY SORCELXITE SRL URIIOHN LNEROKN LB KAORS
[KATER - ORGP 13)
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7.0 BENDIX SAMPLES

Samples were collected by Bendix {or their contractors) as part of the
'worid-class' and 'intermediate grade' special studies. Figure 7.1
shows the location of the various surveys and Table 7.1 gives the number

of samples collected.



Table 7.1

BENDIX SPECIAL STUDIES

uae KLMBER CF

NJMBER SAMPLES COLLECTED AREA
8101-77 143
Bx12-16 220 PENA BLANCA
BRZY-TV 2,826 WYCHING PRECAMBRLAN
BY32-01 15 COFPER MDINTAIN
Bx32-25 L] SAND WASH BASTN
BA33-01 124 ELACK HILLS PRECAMBRIAN
8113-02 21 KINGSTON PEAK
8133-03 406 UINTA ARCH
BX33-0% 509 NEEDLE MOLNTAIN
BX33-05 15 GREISIC COMZS
4X33-C5 348 SOUTHWEST MEW MEXICO VOLLAN[CS
3X33-07 542 NORTHWEST ARIZOHA
BX33-08 33 ¥AN HORN PRECAMBRIAN UNCONFCRMITY
Bx33-09 525 WYOMING PRECAMBRIAN
BX33-10 293 CENTRAL ARIZONA ARCH
Bx33-1 1.275 RAFT RIVER RANGE
BX31-12 489 SOUTHWEST MOKTANA PRECAMSRIAN
BX33-13 &4 CARBOR[TITE MODELING STUDY
BX33-14 165 FETAMORPHIC CCRE COMPLEXES
NK13-08 162
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APPENDIX A

COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION



Table A-1
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

RAN U ML TTELEMENT
ACYD
WUMBER OF SAMPLES COLLECTID SO0 L ( TOTAL ACID SO0 UBLE T0TAL

QUADRANGL L LATITUDE | LONGITUDE LANL L ORGDP SL-L SRL-W ORI LANG L o2 tnil oR) 04 RS, ORé 087 0%a SELY LN LANLY LANL 4 LANLS L SR
ABLROELN 45 - 4% 98 - 100
ABILENC - 313 98 - 100
ADAX SF - 51 176 - 178
ADLL 42 - 4) 18 - 120 40 t

127 1243 1249
AFDGNAE. 58 - 59 151 - 154
AJ0 -1 1z - 118
ALBANT 4z - a3 7. 1134 57 1324 60 1375 1324
A4 BUQUL RQUE - M i - 10k 1538 15% 153k 1538 1538
ALLANDRA N - WM 133 ] 67% 20 m 26
ALLIANCT 47 - 0 107 - 104 523 a1 464 n 42
ALPENA 45 - 46 B2 - M
AL TURAS 4 - a2 V20 - 122 " ?
AMARILLO 3% - W% 100 - 107 580 58 526 580 578
ABLIR RIVIR b7 - 68 156 - 159 114 1114 1087 1090 [AL)
KT A 52 - 93 170 - 12
ANCHORAGE &1 - 62 Wi - 150 851 851 765 654 1
ANDAL S T A n-w B6 - B8 151 151 1L
APALACHI COLA 2% - 10 B4 - 86
ARCTIC 68 - &7 144 - 147 1085 1085 1038 1085
ARIMORE 1o % - 98 ns 71y 555 H s
119 100 1% 171 Ih

ARMINTO 41 - 44 106 - 108 1249 1249 1244 1249 1749
ASMLAND 46 - 47 0 - R bred a1 AR 119 319
ASHTON 42 - 45 110 - 112 1500 1500 1497 1495 1500
ATHINS - K 82 - 8 1270 1207 115 1209
ATEA 51 - 53 116
AILANTA i3 - 14 B4 - 86 1340 1125 {[E1] . 1325
ATLIN 59 - 50 17 - 1% r [ 6




Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URAN] UM M TTELEMENT
ACIU -
NUMEER OF SAMPLES CLILECTED SCLUBLE 10TAL ACID SLLUBLE TOTAL

QUADRANGL LATI Tunt Lrd | TUOE RN L {usnd SFy-f SRy -W oRl LANL1 Lt Cke SR a3 [EE] [ ] [ [C34) OR3 Shi 3 (L1 LANLY LRy 1AL L ELrs
ATt 52 - 54 172 1t
MAATSTA 13- 3 g) - B2 1y 11 33 i
AURORA 41 - 7 wo- 9
AUSTIN W - N ¥ - 9 &1 601 54 ol 60l
ALTEC 3% - 37 T4 - 168 14 173t 1693
BAIRD INLET £4 - €1 162 - 165
FRLED MOCNTAINS 57 - bb 159 - 162 ) 469 630 433 69
JALER - 8 16 - 116 1476 1274 750 1424
BAKERSFIELD 35 - 2% 116 - 120 197 H

1507 1761 4 173 az6
BALTIMORC 3 - W % - 1B 533 515 209 25
BARGOR 44 - 45 68 - 10 1511 4 147 1249 185 157
BARHOM -7 154 - 155 78 % 78 L]
BARTER 1SLAKD M- N 1 - 144 K] B 21 n
BATH 4 - a8 € - 10 121 L &
BATON RCUGE a0 - 31 91 - 97 B 5 5
EL A W9 5 - 9% 4 4 4 3 6
BEAYFCRT M- 3 6 - M 188 1db 3l 128
BT RUMONT 30 -1 9 - 9% 552 552 13 552 552
2 25 ] 75 !

BEAVER 65 - 67 147 - 150 sdq 644 527 i
BLECIEY FOINT 0. N 147 - 150 212 212 195 21
BELAILLE - 96 - 96 e 364 Mi 1y 356 31
BILLEFILLE -3 88 - " 157 157 157
BLLOIT ) 53 - 100
AHIDIL 47 - 48 G4 - 96
BLND 13 - ¢5 120 - 22
BINCELEBL Y 6% - £5 162 - 16% (SR 643 [£3 a7 A b27
BLAING GULACIER £ - 61 181 - 18 5 406 Bl Wk
BETHEL 60 - &l 155 - 162

" fast of Greerwich




Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URAN UM MATIELEMERT
ACID
NUMBER OF SAMPLE COLLECTED SOLUBLE TOFAL ACID SOUUSAL TOTAL

QUADRANGL £ LAT[TuO{ LONG ] TUDE LANL LiL ORGP SPL-E Skl - W Rl LasL] LLy oR? SALY Rl 08 ORS Ofie Ry ORE SRL LANLZ LANL ) LANLY Ly [ SRL2
BETILES 66 - 67 150 - 153 898 6% AbY 898
BIG DILTA 64 - &% g - 147 1218 1238 1188 1738
BIG SPRINGS 2 -3 o 102
BILLINGS 45 - 4 108 - 110 1424 1424 1424 1424 1224
BINGHAMT DM Az - 41 74 76 985 3 382 44 985 A7
B 1R NGHAM 33 - M B4 - BA 553 e 287 kLH
Bl SMARCK % - 47 100 - 102
BLACK 62 - 62 165 168
BLACK RIVER 66 - 6T 141 - 144 636 [ (23] 014
BLIND RIVER 46 - 47 8z B4
BLUETIELD 1 - 38 80 B2 835 Ri4 T84 B74
BLYING SOUND 5% - &0 147 - 150 g 78 » 39 8
BLYTMEVILLE 3 - b ) W 115 1ns ns
BOISC 4 - e - 1A 418 132% 14 1337 14
BOLTON 42 - 43 0 2 &A1 617 i3] L1Es
BOJEMAN 45 - & 19 - 112 1536 1536 1527 1527 1535
BRADS [ELD CANAL 56 - 87 129 - 132 1% 329 295 129
BRAINGAD @ - 47 94 96
BRETON SQUND 28 - 30 88 50
BRIGHAM CITY 1 - 47 17 - 14 S T j

384 9 e i f1 L]

BRISTOL BAY 57 - 58 158 - 160
BROX[N BOW 41 - a2 98 - 100 427 LI 476 427 427
BROWNF IELD 31 - 34 102 - 104 153 35) 351
BROMNSYILLL 25 - 27 97 94 ) a0 78 B0 B0
BROWNWODD n - n 96 - 100
BRUNSM (LR - 32 8 - 82 55 55 55
BUFFALD 42 - & i - 80
BURL INGTON - Al 0 7
HURNS 44 - a4 LI




Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URAN UM M. TILLERENT
ACID
NUPSCR O SAMPLES COLLECTED SOLUBLE TOTAL ECID SOULHT

QUADRANGLE LATETL2E LS TURE LANE L DRGO® Shi-f SRL-W OR1 Lin_ 1 LtL 4 Skl kY U4 () 5 087 L SRLY LAN.Z LANL LANLS LLL ShLE
BENTE 4 - 47 1neg - 1d 1951 1550 1947 1951
CALIENTC L na - ns 2728 ? i

1280 2 1254 1201

CAMPLELLTCH Al - A €5 - 64
CEALLE €5 - 8¢ 193 - 1(2 3 119 593 201
CAN TCN 1 -0 a - 3z 251 1 451 197 s 271 121
CANYCR CITY 14 - 35 118 - 120
CAPL FLATTERY 16 - 49 1% - A7E
CA'E MChDONRALL 59 - bJ 165 - 168
CARLSPAD 32 - 33 104 - 105 1620 1251 Fesl)
CASPLR 47 - 43 105 - 108 137 1370 1310 1370 137
CEMAR CITY ¥ -3 12 - 114 1272 1043 112
CONTERYILLE 30 - 41 32 -
CIELL LS M- 4 114 - 116 1511 ¥ 1368 Ex 1424 1465
CHANDAL AR &Y - E3 147 - 150 1247 1257 1241 1242
CIrANDLER LAKE 53 - 69 150 - 151 613 611 N [4F]
CHARLESTON 1 - 1y 43 - BLT L4 B4z
CHARLET RIYER LS - kS 141 - 148 1251 1243 1151 1253
CHARLOTTE 35 - 38 & - W2 1254 1254 1241 124
CHARLOTTESYILLE /- 13 76 - EBD 1147 1143 198 1142
CAAT TANDDGA 35 - 3% Rd - 86 1149 216 638 218 BE 638
CHEBOYEAN 45 - 45 a4 - 8
CHE TLMKE - A7 104 - 106 [ 60 508
CHICAGO 41 - 42 B6 - B3
CHICO 3 - W 120 - 122
CHIGNTK 56 - 57 156 - 161
CHOTEAY 47 - 30 1z - 114 1559 1558 1550 1558
CHELST AN 67 - Eb 156 - 147 623 71 €03 623
CINCINNATI .1 68 - BS
CIRILE €5 - 66 145 - 147 124% 1243 a 1706 1249




Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

Uager LY NATIELEMENT
ACTD
hPBLR DF SAMPLES COLLECTED SOLYSLE 0TA, ATLD SOLUBLE TOTAL

QUADEAN OLE LATITUDE LOMSTTLE LA L PEA Y SRL-E 3 -W CRI LAnL] LL1 L sa) 03 Okd s3] 0RS oay Fed Shd Laz [EL] LKL Lan.t L S
CLARKSBURG ¥ -4 60 - B2 1015 189 89 196 1 133
CLEXELAND 41 - 42 80 - B2 g 7 28 22 b tooN
CLLFTCS 33 - 3 108 - 110 513 413 00
CLINTON 35 - 3% 98 - 100 &67 657 657 647 (54
CLO¥IS - 1% 132 - 104 512 2 Ti? 12% 177 02
ooy - 45 102 - 110 1482 11682 1342 1472 e
COLD BaY L% - &6 162 - 164
COLEEN 61 - E8 147 - 144 617 £17 03 611
oL A 5 - 38 86 - B3 173 4 4% 25 £5
COLUMBUS 3% - 40 a2 - Bk # 124 £ 22 €0
CONCRETE 48 - 99 120 - 122 Lall ?
005 8AT 42 - A8 124 - 17§
COPALTS BEACH 6 - 88 125 - 125
COR3 1IN % - 17 24 H5 256 33 41 32 51 sX
CORDOYA - Al 184 - 147 49% 359 a1 25
CORPUS CHALST] 2¢ - 24 96 - 38 52 56 a7 23 56
CCRIEX 7 - 18 105 - 110 1457 1L57 165¢ 16%) 1697
CRAIG (CO} 40 - 41 106 - ICB 1132 1732 1752 1732 1712
CRALG (AK) %5 - 5 1)z - 135 141 14 135 142
CRESCEMT 43 - A% 120 - 122
CRTSTAL (117 28 -1 98 - 100 128 176 16} s 376
CUMBERLAND ] 74 - B0 1c4z 1040 32 1031
CUTBANK 48 - ¥ 112 - 114 1446 1437 1445
DL HART 25 a7 102 - 104 503 413 359 e 531
DALL A5 32 -1 b - 98 515 515 511 515 515
DARYILLE W o- 4 RS - BA
DAVENF(RT 9 -2 W - 3T
DAY TORA BEACH % -3 BO - 82
DEATH ¥ALLET B - M 16 - 114 a1 1

EL0 LT3 B9




Table A-1, Continued
COMPILATION OF SEDIMENT GEQCHEMICAL INFORMATION

LEay ] MULTIELCHENT
ATID
MIBHIR OF SAMPLES COLLECTED SOLUBLE TOTAL ALID SOLUBLL LR

QUADRANGLE LATITUOE | LOWGITLE LANL Lit CROOP SRL-( SRL-W 0R) LN | L 072 SRLL 0R) R4 o5 0R% 087 03 WY LEN 2 LAvLY LAnLs LAS. % 1 ALy
DECATUR 9 - 40 88 - %0
DE LONG MOUNTAINS 68 - &9 162 - 165 630 630 626 &30
piL RID -0 100 - 107
HLTA ¥ - 40 Nz - N4 1169 T 1008 i 1008

131 1310 11 1100

DEMARCAT 10N POINT 62 - 1O 141 - 148 527 527 | 512 522
DENVER ¥ -4 104 - 108 10Ea 1060 ' I8 1060
DES MDINES on - e 92 - M
OE TROIT 12 - 8} 62 - B
DEFILS LA 48 - 49 98 - 100
0100 NS08 4 - 47 102 - 104 SR 512 57U 532 512
DILLINGHAM 59 - 60 156 - 159
DILLON 45 - 46 112 - 114 1221 1221 1166 1215 1721
01006 [NTAANGT o4 - 55 132 - 134 887 882 e B64 882
DODGE €117 7 - M 100 - 102 296 295 285 9% 5%
DOTHAN N - R 8t - Ba 160 [ 156
DOUGLAS 3 o- 5 108 - 110 217 ) Fl 215
DRIGGS 43 - 4% 110 - 12 626 626 622
oUBOIS &4 - 12 - 114 1600 1600 1592 1590 1600
DUBLQUE 47 - ¥ - N2
uTH 16 - o LT
DURANGD -n 106 - 108 1604 1604 1607 1591 1404
DY{RSBURG ¥ - 1 A8 - %0 506 La] k3
EAGLL bd - 65 141 - 184 1281 1281 1243 1281
LAGLE PAST 28 - 29 00 - 102
EASTPORT 44 - 45 56 - 68 270 13 11
TASTYILLE 3o - 38 AL 67 6l 6f
EAl CLAIKL W 4 50 - 92 644 843 474 618 3%
EDHONDS 108 77 - 48 55 - 0
TeA ACR 15 - 46 104 - 106 51 - 51 6
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Table A-1, Continued
COMPILATION OF SEDIMENT

GEOCHEMICAL INFORMATION

—
URAN] L MULTTELEMENT
1D
RUMEE K OF SAMPLES COLLECTED S{% LE.E TOTAL ATID SCLIHLE
QUADRANGLE LATITLOE LOASTILDE 1AM L 0RGOP SAL-[ SRL-W (=i LANLT LLL o7 SRL1 '3} (" 5 ¥ |7 L) S8, L2 LAy} L SkiZ
LL CPNTRO ¥ -n 14 - 116
EL DORADG LEIE | 92 - 94 o0y 685 21z bl 272
fLe CIr 45 - 46 i . 16 1720 1220 1116 12 1720
=g 4 - 41 na - 14 i i .
1124 1rze 1724 1224
LLH[RA g - &) 16 15 116 133 75 L2 7 HY
[L (AL - 32 I - 105 781 o 247 249
184 ¥ - 40 114 - 116 Fdl ?
200 1659 19 1937 19
CHORY PEAX 28 - 3 102 - 104 473 471 470 452 473
0D 1% - 1 96 - 99 486 430 454 §h) 486
kl 9 9
(313 Bl - B2
ESCALANTT r - 10 1o - e 537 61 (0]
ESCAvAGA 43 - 46 96 - bR 171 170 170 170 17
CLRLEA 41 - 47 124 - 125
EvAnsyiLLE EL L] 8 - B8 1376 159 142 g 147
FAIRBANKS 64 - 6L 187 - 150 1415 14735 1427 "N 1474
| A1 FMORT 4) - 44 & - 06
FALSE PASS L= 55 161 - 164
FARG( 46 - 47 96 - 93 237 23 21 217 231
FLRGSTACF 35 - 35 0= 112 a7} 916 Y7
FLALWAN | SLAND -7 144 - 147 55 L5 a4 55
FLINT 41 - 44 & 5]
FLCILNTL pL 35 8- W 65 i6A 240 164
FORSYTH - 47 106 - ol 120 1256 178
FORT CODGE A1 M 9%
FORT PIERTE 75 £ :4
FORT SMI1TH 35 - 15 34 9 1001 217 i) 276 12
FORT STCCKTCer -3 10Z - 104
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Table A-1, Continued

COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URAN LM HLTIELEMER
AZID
SUMAER CF SAMFUES DCLLECTED SOLuBLE TOTAL 10 SOLUBLT 10T

CUADRANHE LATITLE LOMG L TLOE LAh. Ll (e g LR & S3L-d c2 (LM ] Lil 042 £4.1 [ (74 URS Ok £27 Dhd SKL3 LA 2 LN ) LAN 4 LAALY LLL SEL?
FCRT SIPMER ES B L) 1cs - 103 1% ey 1%
FCRY WATHE 4t - a2 8 - 86
TOR1 TLECY Be - &T 148 - 142 629 029 633 629
FREDER]CTOM 45 - 46 &h [2:3
FREMONT a1 - 42 56 94 560 567 556 LED 560
FRESNO - 37 lie - 120 1042 % 959 100
GATSOEN M- 86 &8 e 4 1 ? 236 t2is
CAINESYILLE 2 - o 42 - a4
GALLLP 35 - 3 106 - 110 1403 1403 140 110 1213
GARELDI 1SLAND 41 - 53 178 - 183
GECAGE [y - H 7 - X 92 12 02
GILLETTL AL - 45 166 - 108 643 G435 b8 k] L3
GLASGIM &2 - 49 106 - 108 1185 1365 1319 1185
GLEMDIVE A7 - dn 104 - 106 1197 10 110z
GLIN FALLS 4) - 44 12 T 1240 263 123% A2 780 1239
GMLFIILD 17 - ¥ AL & B

25 183 ]

GOODLAND 3y - & 160 - 102
GOODAEMS BAY 59 - &0 159 - 162
GRAND CANYON % -3 12 - 114 1313 1od1 1091
GRAND FORKS AT - & 96 53 201 201 201 701 201
GRAND 151LAYD 40 - €1 9 - 100 S, N u? LA 5N
GRAND JUNCT 10N EERCRE bl wye - 1 1457 1443 1415 1984
GRAND RAPIDS 42 - 41 B - B
GRANGCYILLE 45 - 1 116 - 118
GYEAT BE8D i 3 o - 100
GREAT FALLS 37 - 4R 110 112 1142 nu Ty
GREELEY & - 4] 104 - 106 54 s A Jid
GRUIN BAY a4 - 45 8- % 536 $46 sl S5 545
GRLENSSORD o) - B0 1240 1238 1223 1738
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Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URAN | UM M TIELEHEN]
ACID
NUMBER OF SAMPLES COLLECTED SOLUSLE 1074 ACID SOLUBLD TOTAL

QUADRANGLE VATITLIE | L OMGITUDE Lix, LiL ORGEP SRL-L SEL-K R LA LLL Ok Srel ) cas RS OR R ] 3ALD Lan 2 1 ALY LANLA LAKLS LLL $RLZ
GRETNYLLL 15 - U5 82 - M 1383 141 [ERR} 1831
GREEM000 13- 90 - 9% E n 7
GULKANA 62 - 61 LEE BT 3 57 574 . 553 50?7 ERL
PATIRCISTIR [SLAYD LH - 59 160 - 163
PRILET 43 - a8 114 - 116 1711 1206 1264
VEMILTON 46 - 47 114 - 116 Ta2l 1621 1621 1821 1821

25 T H

PRRLLLY 4r - 48 4t - 9
HARDI K L] 106 - 108 120 123 1241
HAKR| SBURG a0 - & 16 - T 1021 1020 101) 1020
{UARR | SOK 3 - 37 92 - 94 142 112 ! 4l 114 43
ARRTSOR DAY -7 153 - 15) 140 Ja0 16 Py
MARTFQRD &1 - &7 ir-on 75 758 47 152
HATTICS1WRG - 63 - W 27 2T 27
HAYRE 46 - 43 1C3 - 110 1200 1200 11 1209
HEALT 3 - 64 197 - 150 1357 1351 1253 135 1351
W LENA 34 - 315 - 2 121 z 19 Z 119
HIBEING iF - 4 92 - M
110885 A7 - a1 102 - 108 561 561 552
HOL BRUGK, M- 35 110 ~ 112 1949 1752 [ERY
Y CA0LS &2 - &3 159 - 182
HOOPLR BAY 6l - &2 165 - 168
00U 1AM 46 - &7 122 - 124
1071 SPRNGS 4) - & me .M 358 14? 357 57 57
10USTOR 29 -0 - % k) 95 7! vl 99
HOWAKD PASS € - 65 155 - 159 66 &TH 619 628
HUGHE S £5 - 62 153 - 156 636 £l 628 636
HUNT INGTON 38 - 37 B2 - B L) FH bb
HURDN ] 98 - 100
R TCH INSON 8- 9 - 98 e [a1d 61% 815 (1}
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Table A-T1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URANTLH
A(D
NUMBER OF SAMPLIS CCLLECTED SoLugLe 0T A A0 SOLUBLE TO1RL

QUADRANGL £ LAT | TUDE LOG] TUDT LA o GRGLE SRL-f YHL- W oRl LANLI L Az LRl OR3 [ ORS (A6 3] (323 SRS LA E RN LixLs LRALy nL SREE
187 pAr 59 - 60 147 - 144 0 3 24 i
1DAND FALLS 41 "z - 1la 1430 1301 7 1416
DI ARDD [ 196 - 159 1353 1391 [k} 1393
1eF PR RIVER 69 . 10 151 - 1% 51 570 W 570
L 1AM 59 - 41 153 - 156 451 451 2% 240 451
[NDLARAPOL ]S 39 - 40 B6 B8
INTCANATIORAL TALLS - 41 - M
| Rl WO 1A TN 45 - 45 et - W0 369 369 239 366 366
{4k ®IVER 46 - 47 83 0 146 16 341 345 Yt
JALKSON -1 W o- 42 52 M 44
JRONSONTILLL » - N 2 - B
JAMES [ SLAND 3 o- 1 b o & 4 i
JAHE S TGMN A6 - AT Gk 10G
JUTFERSGh (11T M- B 92 kil
JENKING 37 - 62 &8 1371 50 prtd 1007 z e
JOrH30N CITY % -3 62 bt 259 94 217 544
TR IH 7V -w kAl 9% 4 Ti4 7 HIE 7l

26 4 2%
JORDAA 106 - 108 1379 1363 1303
JORDAN VALLEY 47 - 43 16 - 118 1287 1207 1 1252
JUNE AY S0 - %9 134 - 18 394 104 L] 394
FAGUTAX % - 57 157 - 154
EALTSPELL M- ) 114 - 318 1502 1502
7

KANSAS (177 37 - & G4 - M
LR SIA REVIR &4 - BY 16} - 153 (253 A w34 638
RARLUK 51 - 58 9% - 156 .
CATEEL RIVER b5 - 66 156 - 159 653 651 679 653
LENAL £) - bl 150 - 153 93 831 95 426 413
KENCRA 49 - 50 - 96
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Table A-1, Continued

COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URAN] UM FLLT [EL EMSNT
AC1D
NE 2 07 SAMPLES COLLECTED SOLUBLE [CIE RCID SOLUBLE TOTAL

QUAGRANGLE LATITUGE | LORGI TG L 1 ORGDP s-( SAL-W 0R1 Last i 5 SRyl LEA CHd o oR8 087 k5 LE S LAsL 3 Lhsd Ly LlL sRL2
KETCHIAR 5% - %A 129 - 112 743 73 [35] 749
KEY WOST L] Bl - a3
LILLIK RIVER A - 69 159 - 15 630 20 814 620
] 0 3536 114 - 116 1507 1507 16z
K IMGSTON -8 L 4 36 0
L[SKA S - 53 15 - gt
LA IH TALS ] 130 - &2 1413 1406 1406
KROEYILLE -1 ) E] 1424 2k 1504
X031AE 5 - 58 152 - 154
<UTZEBUE b6 - &7 162 - 165 155 155 31 105 el 153
KUSFCEMIH 3AY L9 - 60 12 - 165
PWIGLE 82 - 61 162 - 165
LA CROGEC i1 - 9 - %
LA JUATA 7 - 1 02 - W 655 (=] b51 655 (3
LRKE CIPL ALY -4 - M 106 n 1% 4 1126 1196
LA Ch&HES -0 w- 143 131 3 13 3
LAKE CLERK 8 - 81 4% - 1% 36 636 03 626 636
LR -1 102 - 1 2 718 72 30 m
LER 2-4 108 - 10 1376 1376 122 1376 1374
LAREDD ?1 - 28 38 - M0 248 245 746 s s
135 CRUCLS 3 -2 106 - 19 1817 1817 1817
LAS 1EGAS 6 - 37 114 - 16 150 1539 153
LANATRCE - 3 24 3%
LANTON - ¥ % - 100 14 13 e 49 740
LEADEILLE 1) - 4 ] 1784 1784 1281 1783 174
LEHICH 85 - 46 102 - 1864 492 492 452 492 497
LEmisI0d a4 - a5 n-on 1165 1187 1166 1157
LEMESTORR a7 - ds 10¢ - 110 1110 170 110 170 10
LIFE HILLS 6l - 62 153 - 156 b7 E57 619 Edb CSi
Limy 39 - 40 10z - 104 3 353 12 33

* latt of Greevlch
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Table A-1, Continued
COMPILATION OF SEDIMENT GEQOCHEMICAL INFORMATION

r URANT UM MLTIEI(PENT
ACLD
RUFSLE 0f SAMPLES COLLICILO SO0UBL E TOTAL AT SOUUBE T 10TAL
IADRAMSLL LATITuDE | LowGiTuog LA L ORGDP SA-1 SRL-M o1 LA T i o8z SELD R oo o OR6 o7 01 v 3 L ? LALY Lt 1AM 5 Lt H3%
LINCOE Y 40 - 41 % - 99 il 51 749 51 153
LITILE ROCK M- 52 - 51 I2N ) 944 i 343
L1¥4GO00 55 - 66 7 - 159
LLANO - 49 - g 651 51 £17 ut) o1
LONG. BEACH - 2 118 - 12p
| Lodeenr Aroad 69 - 10 156 - 159 575 57% 560 57%
LS ARGELLS - 35 11y - 170 U5 >
LEJISNILLE - 19 B - B
LO¥ELCTR wi - A 6 - ten 12l = w0
LUBBOCK 3 - % 103 - 102 602 €02 596 €01 £02
LUKEY [LLC 3 - 32 12 - 14
LiAD 4 - 39 na - g 21y d
R 116 " 1733 3
HAC (9 W -1 L] o1 by 4n 967
HAD ] S04 43 - 44 By - %
FAMILATTAS -8 % - I 18 m i HH 716
| maniToecc LU Bh - i
HANTLO 35 - ¥ M- e 1 1 1
HARBLL CANTOM W - A} - 12 B3 1 531
MAKTA -3 104 - 10¢ 219 It 217 219 218
BAR [0 5 - 4 52 - B 1 3 kil 53 n
MARIPOSA 37 - 118 - 1720 1477 1459 1439
MARQULTTE a5 - 47 - of w2l 219 714 213 [t
PARSHA, L 61 - 62 162 - 164
MART 1% DR L] 100 - 16
HASCH CITT 33 - 44 9T - M
K ALESTER - 59 9 - 35 34 405 515 244 515
P ALLN 76 - 21 96 - Tca 51 31 51 2 71
B eIk g1 - 67 M- 107 [ bH 07
FC CLUbXT 47 - 45 Iy - 16z
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Table A-1, Continued

COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

N

URAN ] 14 MULTITLEMENT
rID
MMBLR OF SAPLES (CLLECTED SO0 UBLE ToTAL ALID SOLUBLE TOIAL

UADRANGLE LALIILIE § LONGI Tué LAN 1 RGDP SRL-E SHL-W a1 L& 111, 0k2 Sht o) LRe ok 05 i o SR T AR AN ) LA 8 LAN S e SR Z
o COCE Ao 4 100 - 102
M LTRRITT 41 - 47 16 - 118 1161 7 109 ? cHy

110 1139 143 113y

W GRATH he - 63 153 - 156 §40 &40 (357 3 642
LR (Y] A - Ak 100 - 102
ROAD HIVER - Jl 156 - 159 52 s17 s07 1
HEDF QR Az - 1L 172 - 16
REDS RA £1 - 1 153 - 1% 7 267 64 £67 87
HILDZ I THA By - 66 153 - 15k 55 6L &3t 133
L LY . 35 - 92 7 41 a3
MEAIDIA 7 - 48 - 0 1) 111 143
A 3 - M 1y - 11z 114 £34 2L 51
HIAN] 7.2 - W
HIDDLETON 15LARD 49 - €0 144 - 14T 14 14 It t
Rk AT ) - - 8
M LA 45 - - 9 1L 319 1% 19 N%
NILES CLIT i - 47 1 - 106 1 1164 niy
mILLLTT ¥ 40 & - 118 115 LETH 11
HILLINDCKET 45 - 1 68 - 10
AlLLALEEL 43 - M B - A1
HIna? 4 - 49 100 - 102
MIWIECUC HOUTAIN 56 - 8 159 - 162 (3 630 (%1 430
HUTCHELL R W - ;0
MOAR B - % 08 - 110 1755 1755 1754 1148 1755
MOBERLT 19 - 40 92 - M
08I LE 30 - 5 L]
0N TGIME BY 32 -3 L] M M 17 HE
O TRISE B -5 106 - 148 1857 s 1856 3%y et
POUNT FA]RWIATHI R S8 - 53 1% - 13% L X N 2 »
HOGNT KAYES €] - 84 [T 3% 909 ) 9% EE;)
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Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

LEARILM MULTIELTMENT
AC1D
NNET Gl SAWPLTS COLECTED SOLUBLE TOTAL ACID SOLLMLE TOTAL

[EALREANGLD LATITIO LONG! TUDE LAN_ (L CRGW SR(-C S - 0’1 Lav, 1 LLL o Sl [£K) (<7 oS RO OR7 o ShX L [RA %] LANLA LALS il Sz
HGAT rATHAL £ - 59 154 - 156
LT MO KINLEY 61 - B4 150 - 153 554 554 571 554 559
HMT RIChiLS0N 69 - T 4 - 47 ar 51 562 51
RO SAINT [L1A% £ - 61 11 - 1
Al E - 4l M-
NARESHA €2 - 63 121 - 144 1210 1212 1193 1210
ARk £6 - 49 155 - 158
HASATILLE 35 - 27 BE - B8R 128 £ 5] LE] B
HATCEZ -2 0 37 i 41 Ef
MBLAZSSEA CITT 42 = 4] 54 - G5
NEEDLES - 3% 114 - 116 1049 4

167 1665 1665

AERARK 1 - 41 14 - 76 5N 51 554 570
NPWCASTIF 43 - 4 104 - 108 1226 1276 1226 1225 1226
NEW QRLEANS @ - -
SO ROCAFOKD A7 - 4B 95 - 100
NEW LW 44 - 45 - W 673 673 £73 413 &7
NEW YORK 40 - 41 2. 1%
ROATAY €7 - 63 162 164 A6 ATH a2 5% o 3%
MOGALES - n 1o - 112 1195 1161 19 iy 19
hIE - 65 WS - 16 141 143 13% 133
Ll 18 M- 17 7wo- 7R 815 833 11 633
MIRNL FLATIE 41 - 42 - 107
NORT(QM 341 65 - &% 159 152 516 516 490 516
NULAID B4 - 6% 15€ - 15% &35 525 578 655
NUNGYAR | SLERD &) - b1 165 - 166
RUSHASAL 33 5& - 59 159 - 160
OO N 41 - 42 115 - 112 751 751 T
QGO NSBURG 34 - 45 1A 1] 132 632 £5 s 66
O AN DGAN 8 - 43 113 - 20 1602 H
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COMPILATION

Table A-1, Continued

OF SEDIMENT

GEOCHEMICAL INFORMATION

LRAN L ML TITLEMONT
AZly
NUMBER OF SAMPLES COLLICICD S0 1BLE TOTAL ACIL SOLUBLE 10TAL
QUADRANGELE LAT[TyOE LONGT1U0E LA, LLL (iRl SAL-£ Sh-W ORI (E1 ) 413 oRZ LEL1 £ [} CHY i3] £z 05 $RLY LAWY LAWY Law ¢ LAN. S Ll SKLZ
111 1106 1110 1104
LA CI1T L) 36 78 B47 84 820 LA 840
40 & X 3 3%
(A A 41 - 2 M 76
O'RCILL 42 - 43 - 10 14 fs2d 65 22 242
UL F3 - b4 136 - 159 i1 n 7 i
CRLANDO 6 - 79 ) B¢
PADUCAK 7 - 18 ga L 920 &2 718 62 bl
PRLCSTIML N 37 94 26 577 537 520 5771 577
a1 I b HI [3
PLCOS M- ¥ 102 - 1
PLNDLETON 45 - ¢ 116 - 170
PLHSALOLA B -3 66 L]
PECAIA u - el 25 b2l
FLART T o= 27 ¥ 102
FEIERSBLURG E T 132 - 13 413 413 404 419
FHLNIa CITr ¥ -0 b LL3 119 nr 2 nr
FHILIP SMITH MOLNTRINS 8 - 7 147 150 1216 121¢ 1159 1216
FHOEM] X 1 - K 112 - 114 1133 1155 1346
FIERFE 44 - 45 100 - 102
F1TT5BUREH 40 - 41 72 1] 3y L2 274 (1] 156 271
PLALMFIEM M- 10 12 571 ER 526 453 8%
PLANT CITT 28 - 29 az 84
FOCATELLO 4z - 41 112 - A 1106 Lile 1iCh
FOINT IR 68 - &3 165 - 155 Il 221 216 221
FOINT LAY 69 - Tl I - 165 280 20 217 20
POPLAR BLUFF 1% - 3 90 92 £l 67A &74
PURT ALLTANDER 85 - 87 1314 - 135 23 123 37 prid
PURT ARTHUR 29 - 1) 92 74
FORTL ANDI 4) - 0 2 109 car M 1087

L=y



Table A-1, Continued

COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

LRAN LY ML TIELEMENT
210
NJELR OF SAMPLES LOUIECTED SLIUE.L TOTAL RCID SOLLELE TOTAL
QUADRANGLE LATITLOE LG 1 TUDE LANL LLL DRGOP S -E SAL-W o3 LA LLL Gz SR L3} (2] (1Y e Ry [ SRL3 LAy 2 LANDY LAsLd LARLY LLL SR
POAT MMLLR 55 - &7 160 - 167
PRATT ] 98 - 100 B62 662 654 b2 €55
PRLSCOTT M- 3 117 - 14 z14g 2143 2140
PRISIDIO -0 ¢ - 106 105 105 105 105 105
PRESOUE 1SLE 46 - A7 65 - 1D
T45T0h 2 - a G- 12 bk 107 07
FRIBILCT LS, 443 36 - 5B 169 - 11
PFICE 19 - 40 116 - 112 1451 1444 1151 1344
FFINE RJPERT G- 5% 120 - 132 &9 63 4 L 5 67
PRCY I DENCE M - 2 &9 - 12 33 bl fald 304
PLLELD M- 39 0: - 106 1060 10640 1037 1047 1098
PULLEAN 46 - 47 1ns - 118 50 i ?
QUEREC % - 47 o 77
TUETICH &R - 49 ¥ - F2
GJINCY 39 - %0 90 - 92
HALIAE 42 - 41 A5 - 86
RALEIGH 15 - 1% 18- W 1157 1154 1158 11594
RAPID CITY 44 - 45 197 - 104 514 556 512 506 <Gh
RAL TSLAWD 51 - 53 128 - 150"
3 - 27 04 - 106 130 1340 1333
41 - 47 106 - 108 1281 1251 1224
40 - 41 122 - 124
19 - 41 2 - 120 133 > i
k(1] 9462 968 F62
RICE LAGE 45 - 46 90 - 92 510 440 455 533 3%
RICHFIELD % - N 112 - 114 1190 N 1008 H 1025
1526 1911 154 1511
AICHA™D 7 - 4 16 - I8 610 610 &1 619
ATLRILLE 47 - 48 1R - 120 143 ? ?
1062 057 1052 1057

* EasL of Grecawich
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Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

JUEL HE M TICLEMENT
1D
NUMRLR OF WAMPLLS CCOLLECTED SO0 UBLE TOTAL ACID SOLUBLL [ EN
QUADZAMIALE LATITLZE LONGI TUDE [E-H (1N ORGDP Shial SeL-W 0R) L& LLL 02z SERib [ ] PEO LS ORE o=y Crd SkLY 1 ARL 2 LAn, 3 LANLE LANLS LLL A7

ROANCEE, AL 78 - B 1214 123% LA 12315
ROCHESTER € -3 % - 18 1 273 1 217 1
ROLEFORD 42 - 43 ™o~ 5l
ADCK SPRINGS 4l - 42 ICH - 110 VN4 17124 1130 1729 1771
RQLKY HAT 35 - 2 Jb- W 500 500 106 S00
ANLLA M- 90 92 are 235 B34 X1 a4
ROME 3§ - a4 a4 - BE 1787 & 1262 & 129 e
ROSEAU 43 - 1) 94 - 36
ROSLBUAG. 43 - 84 122 121
ROSWELL -4 1G4 - 105 1270 12¢e2 1270
ROUNDUP a5 - 41 0°a - 10 561 552 541
kugy 44 - 65 153 - 156 691 693 [Ait] 631
RUSSELLYILLE 35 -6 92 - 732 26 766 K 265
A3 1A MISSION il = 67 195 - 162
SACHAMINTD a - 19 1¢0 - 12t 1924 1) TEGY 1A%
SAGAYAN] KX T DX 69 - 10 107 - 150 559 ShE 4¢ 549
SAINT CLOUD 45 - 35 H - 26 HSY 657 656 659 L7
SAINT COaNS 5 - 3% wa - o 14r1s 75 1415 1475 M7
SAIAT LAWENTE 62 -~ 64 16h - 172
SAINT LOULS 8 - 13 w0 - 6 kxd ¥ T
SAINT MATTPEW 49 - 6] 11 - 114
SAINT MICMAEL 43 - BE 162 - 165 1E0 160 160 10
SAINT PAUL &4 - 8h 92 -
SALEH 45 - 45 122 - 175
SALI4A Mmo- 29 1o - 112 1% ?

180, 151n 1418 1410
SALISEIRY 8- 3 1t - M 3 1 a1 1 kets
SELT LAE CITY 7 - 170 - 112
SELTOH SLA - M s - e 640 i

1561 YH M8 9
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Table A-1, Continued

COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

LSRN MULTICLEMENT
ACID
S MBEF, OF SAYPLES CCLLECTLD SOLUBLE TQTAL ACID S0LUBLE T0TAL

CUADIANGLE LATITUDE [Re Hall3 1R LLL TP AL E SRi =W ol L] Ll a2 Shil [L k] ras o5 L] O&? [ SALY L7 Ll AN LAMLS It SRi2
SAMALGA | SLAND 52 - &3 168 - 170
SAN ANGELO - 32 g - 10
SAN ANTOSIO 29 -3 95 - 100 £ay 559 534 a4y ELL:]
SAN BEFNARD [NQ M- 3 116 - 118 1018 ? !

1556 1511 1510

Shx DJEGD 2 - 33 116 - 118
SANGPO[AT 48 - &3 116 - 118 1847 1643 1840
SAN FRANCISCO 3 - M 122 . 124
SAn JOSE - 120 - 122
SAN LUIS 031570 15 - 36 l2g - 122 617 b2 (23]
SKHTA ANA 31-H 116 - 118 3] ? v
SEATA CRud % - 1F 170 - 171 1273 1257 125}
SANTA FE 35 - 36 04 - H08 1155 1155 1153 1152 1155
SARTA MARIA 33 - ¥ 17 - 121
SANTA RDSA 16 - 13 122 - 1
SAULT SALNTE MARIE 46 - A7 54 65
SAYANNAN iz - 1 &0 82 4R? 267 b3 265
SCOTT CITY is - LT - 162
SCOTISBLUFF 41 - 42 102 - 104 407 402 ¥is 2 <07
SCRANTOK 4t - 42 H - 6 6 275 319 E MW 1%
SEATTLE a7 - 43 122 - 124
SERAM 51 - 53 172 - 174
SEQUIN 29 - W0 96 58 59% 5%5 575 554 584
SELAHIE 66 - b7 15% - 162 531 531 16 461 121 53
SELDOYIA 59 - 60 150 - 153 159 199 135 Ti 154
SOWARD 60 - 61 147 157 e 187 561 Bl Tz
SHELBY 48 - 49 n - 31z 1365 1034 ES
SHE RBROOKE a5 - Ay HH 2 i 24 92 94
SHERIDAN 4z -3y W6 - 108 576 526 506
SHE RN 31 . Yh - 98 iy 12 £l Teh s
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Table A-1, Continued

COMPTILATION OF SEDIMENT GEOCHEMICAL INFORMATION

ARN LM HATIELEMENL
20D
KUPBZR CF SAMPLLS O, LECTED SOLUGLE T0TA, ACID SOLLAL TOTAL
(UADRANGLE LATITLCE | LOWGITUDE LANL 1L ORGDP SRL-E 5L 0R1 LARG L 1L 032 SRLI (X 1 O8RS ars Gy 05 SRS LASLY Ly LAY LANLY tiL SE2
65 61 4
SHIPROCK % - 17 108 - 110 1576 33 1676 1670 1476
SHTSHARLF 56 - 67 165 - 168 164 46 13 0 59 1
SHRL FLPORT 32 -1 ) 167 152 160
SHUNGNAX #6 - 67 155 - 59 257 57 24 06 3 il
SILYLR 177 iz - 11 1A - 10 755 55 136
SIMEONOF | SLAND 54 - 5% 158 - 161
Situn GiTY 47 - Ay 76 - 98 546 546 541 546 545
SI0UE FALLS ] Su - 98
SITKS 57 - 58 13 - 13} 9 7% H Bl
SEAGAY 59 - € 135 - 138 145 My 343 sk
SLEETMUTE 6t - 62 156 - 15%
SOI0RRY M- 106 - 108 1384 1364 1384 14 )t
SOLOMOM 54 - 65 162 - 165 275 20 13 25
S(ER1A ¥ -1 100 - 102
SPARTAMBLAG M- 3 W - K2 1202 1202 189 1203
SPGRANE Al - dn 16 - 118 1n1s 7
1243 1335 1343 133
SFRINGFIELD -1 92 - M 1m n 1 ih 40
STEPOVAK BAY 5 - 56 156 - 150
STLRLING 40 - 4 162 - 1cs 52 52 338 2
STILLMATER 45 - 46 97 -
SUMDUM 57 - 54 13 - 11 55 55 54 5%
SUAVEY PASS 67 - £H 153 - 156 1249 1245 1241 1243
SUSRAYILLE 9 -4 120 - 122
SUMkiK [5LANR 35 - 57 156 ~ 158
TARLE MEEATALN 68 - 69 151 - 144 nu 1134 N 1138
TAXU RIVER 58 - 59 132 - 14 207 207 192 207
TALEEE 794 62 - £3 150 - 151 563 563 511 562 561
TALLEETNA WOUNTAINS 6z - 81 187 - %3 (33 676 471 I 232 33
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Table A-1, Continued

COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

URAN UM ML TLELUHINT
NUMBLR OF SAMPLLS COXLECTED 0310 AL LD SOLULE TOTAL
QUADRANGLE LATITUE | LONGLTVOC LANL 118 DRGEP SRL - SEL-% okl LANL 1 Lil L&z sl | 0R3 R4 08 R s Okt SRLY LANL2 LANLY LAt LANLS Lt Sz

TALLAASSTE 0 - 31 8- 86
194 26 - 8 8 - 8
TANACROSS 6] - B4 141 - 144 1183 1183 s a3
TANANA 65 - B 150 - 153 583 583 563 583
ThAwAs ClIT LA 45 a2 - B4
TAYLOR HOUNTAINS 60 - 61 196 - 1%
TELLER 65 - 66 145 - 170 06 506 1 449 25 506
T KPUK - N 153 - 156 s 478 453 118
TEXARIANA 3 - 9t - 96 Rl e Bl I 8
THe DALLES % - 45 120 - 122
TH RMOPOL I S 43 - 44 108 - 110 1621 1821 1607 116 1071
IHILF RIVER FALLS 4 - 47 9% - 98 3z 342 136 Bl Wz
THUNDLR BAY 48 - 3y a8 - 90
TOLLDO L1 42 a2 8
TONOP A N M6 - 118 sy 1459 1453
1006LE -8 12 - 114 %] 1 1

%00 45 g3
1Cantn 4y - M & - W
TEEHINGTOR -4 104 - 106 75 1% 741 154 15
TRAYERSE C1TY 4.4 B - 86
THINLED 37 - 18 104 - 106 1240 1240 1799 1237 123
LRIRLTY [SLANDS 5 . &) 154 - 156
Tt % - R 16 - 118 14 * ¥

1795 B98 8%
Tt 508 )] 1o - 1z 181/ 1634 20 1601 20
TUCUMCART - % 102 - 104 138 138 na 338 138
TULARDSA -un 106 - 108 827 1427 1847
1 sA - 47 9% - 9 959 B ) 845 i
1WPELD Mool 88 - %0 6% 69 &9
Tuln FALLS - 43 11¢ - 1t 1510 1454 1463

2e-y



Table A-1, Continued

COMPILATION OF SEDIMENT

GEOCHEMICAL INFORMATION

| AN IUN HULTILIMNT
ALID
hMBIR OF SAMPLES CInLICTLD SOLUBLL 1Ay ACID SOLUBLE TOTAL
CUACHANGLE LATITLL | LOWGITUE [N [ DRGDP SR ShiW el LANLL I [ S411 0RT ] ) OR6 CR7 ] Shi L7 2 Lkn. 3 ALY LA 5 318 527

Twl HARPORS 47 - & w9 bl
TrLEk 2= 1) ks b 5 E ]
TYCHEK, [ 150 - 15} ks 502 441 502 501
LGASII K 57 - 5H 156 - 159
[R5 Wo- g 122 - 124
LMIAT &9 - 70 150 - 149) 60 564 541 ELE]
UMMAK 53 - %4 168 - 170
LA ACLEET 6) - A 153 - 162 491 591 L0 591
AL ASKA 5Y - 85 166 - 165
LN | HAK 54 - 5% IE2 - 185
uTicA 4) - &4 1 76 1070 341 o 1008 5%
UTLECK RIFER £9 - 1 159 - 167 SR ) 21 Sa0
YALDEY (- a2 144 - 147 a1 Ll 992 819 971
FALDOSTA 0N 82 - B4
FALENTINE - A 100 102
VRHCOUYER i - &6 122 124
VAN HORN - r 18 - I
VERNAL 40 - 4 ol - 110 1552 1552 1547 1551 1552
FICIOR[A 48 - 49 122 - 14
FIRCIMNES -3 B6 - B8 29 9 29
IrA A1 - 5 g - 120 146 4

13139 01 1123 a3 1323
BALO - 32 ¥ - 92 £11 611 23] E13 613
WA LWMR]GHT m- 7l 159 - 163 2 264 281 2584
WALKER L&KL wm -39 118 - 1720 m

79} 123 73] 733
wALLACE 47 - 4B 174 - 116 1971 1971 1968 1910

21 4

WALLA WALLA 46 - 42 8- 120
HAYFE Y 4l - 42 G- A0 al 1 i 1 81 K2
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Table A-1, Continued
COMPILATION OF SEDIMENT GEOCHEMICAL INFORMATION

LAY UM LTI N
RUMELR O SAMPLLS COLLELTTD TOTAL ALY SOLUBL 10124

QUADRANGLE LAT|TUIX LINGE U LAY Ll CFLIP SFL-F SPL-W 3} LASLT LL [ SRl Or) Cie Chy URE R (o] SkLl LANL 2 LAl Ladid 1 AaLy [IYR SR
WASH [NGTON mn- 19 - M 14 13k & 15
WATE R G0 & -4 2. N
WATL R Onitt 44 - 2 MW - 98 631 [Qirg &01 &0 [ied
MATFORD C[T1 T - 48 me -1
WATCEGYS 31 - R - B 11 103 101
®LED 41 - &2 @ -
HELLS a - &2 114 - LIE 1263 i 553 H 453

1167 1138 1134

WENATCHEE 7 - 120 - 122 26 7 ?
WEST PALM BEACK 76 - 27 o - B2
WST POINT N - M B4 . %0 W 102 102
WHITL SULI'MER SPRINGL 46 - &) o - 112 17%% 1246 170% 1756
WICHITA M- - 9 Ths 61 713 76) 6y
HICHITA FALLS 311 - 34 5 - 100 1 a7 [X T4 240
HILL 1A 1% - e e - 114 1443 [L1Y) VAL)
KILLIARSPORY 41 - 42 - 8 910 L20] 10 0
WILLISTON 40 - 39 102 - 104
WILHINGYC ¥ - 40 M- 16 201 H 194 2! B
WINCHESTER 37 - 3 B - B4 113% 1222 5 1318 ¥
HIHNlEKICC-I - 4 16 - 118 1005 Ll e
WINSTON-SALEN 16 - 17 B - 82 1423 ) 1364 1308 1359
WISEmAN 67 - 68 160 - 153 1263 1763 1754 1761
M3 T PDINT - 49 194 - 106 11 1170 114z 1170
WOODS T OCK LR b -G8
WOODMARD W -7 96 - 100
YAK[MA 0 - 5 Y2 - 172
TALYTAT %9 - 0 1 - 1 291 29 RS )
101a 158153 07T CRIE 66920 69645 MRS | 147845 il 15T 9301 594 1162 (=41 3564 useel 2148 W iy 41110 60y | 126200 13179 33591
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Table B-1
COMPILATICM OF WATER GEOCHEMICAL INFORMATION

NUMBER OF SAMPLLS COLLICTED URLAN [ LM PMULTIELEMERT
QUADRANGLI LATITUDE | 1omGiTung (I3 LLL 0RGOP SRL-{ SRL - W LR¥LG L 0%} Shat L ! wt ORI0 ORll [l ORI L4l oRlS ORIG 017 SaLS SaLb
ABERDET N 4 - W 98 - 100
ABILENE 32 -1 98 - 100
ADAX 51 - 53 176 - 178
ADEL 42 - 4] 118 - 120 7 T
166 186 18 186

AL CCRA it - 59 151 - 144
A0 -1 112 - 114
AL BANY 4¢ - 43 - 1454 1884 1884
ALBUOUE RIUE %M 106 - 108 any s A
AL LANDR 1 A V-3 92 - M
ALLIANEE 47 - 1 102 - 184 543 43 541 543 443
ALPENA 3L A a2 - 8 _
ALTURAS 1 - 120 - 122 24 13
ARARILLO 15 - 3% 1060 - 102 1116 12 MNié ms 1116
ANBLER RIVEK 67 - 68 156 - 159 1z 112
N TA 52 - 53 170 - 112
ANCHORAGE 6) - 62 182 - 150 835 895
ANDALUS|A n - x B - uA 3 27 28!
APALALHICOLA - 30 B4 - Bé
ARCTIC ta - 59 146 - 147 1058 1094 1098
ARDOOR 34 - 35 9% - 98 245 45 43 48 a4

%4 1F4 164
ARHINTO 41 - A4 106 - 108 510 969 564
ASHLAND 4 - 47 0 - a2 nz N2 nz2 Wz 2
ASHTOR 44 - 45 10 - 11z 1141 1141
ATHCNS 13- A - B4 ) 825 (53
ATEA 51 - 53 114 - 176
AlLARTA - M B4 - BE 918 918 318
AL IR i 60 132 - 1% 7 i 1

£-8



Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

¥-4

WUMBER OF SAMPLES COLLECTID LRAR[LM HLTIELRHENT
QUADKANGLE LATI1UDE L ONG | TUDE LANL LiL ORGOP SRL-E GRL-W LANLE LLL R 5EL4 LAN.? Ll R0 CRIL R12 LR13 OR14 0215 CR1E QRI7 SRLS SPLE
ATTY b7 - 54 2 - 11
AUGLSTA 13- M B0 - B2 1796 1296 123
AURORA il - 42 L]
AUSTIN - N % - 94 13 2% 13 1¥1 110
ATte o 37 106 - 108 R pAL) 31
3A1RU INLET £0 - 6] 162 - 165
BALRD HOUMTAINS &7 - &8 153 - 162 045 BE9
BATER 44 - 15 16 - 116 S 145 135 M5
BAKERSFIELD 35 - K 118 - 20 27 1 T
455 155 455
BALT [M)RE 39 - 40 6 - T8 1797 1796 1%
HAYR 44 - 45 €8 - 10 2113 213 a0y 141 2113
SARTM n-1n 154 - 154 82 12 az
BARTER [5LAn] n-N 41 - 44 75 5 25
83 - ta- 1 177 177 £ wl 1A
30 -1 % - 92
BAY CITY 23 - 79 M - 55 5% 55 51 45
2EALYORT M- 25 M- 78 350 o %0
BLAUNGHT 0-n 94 - W 207 For w7 7 07
BEAVER & - 82 147 - 150 636 600 616
BEECHEY FOIST M- T 147 - 150 214 211 214
BEEWILLE 28 - 29 56 - 3 71 vl 117 1o 17 Tz 173
BELLESILLE W - - 90 350 x? w2
BELOIT ¥ - 40 3 - 100
AENIDY a1 - 48 54 - 9h
BEND 45 - 15 120 - 122
BONDEL EBEX 65 - &4 162 - 165 649 £49
BERING GLACIER 60 - &l 141 - 1as LE] im
BETHEL 60 - &1 159 - 167
ROTTLES & - §7 150 - 153 9% k17 L]

* Last of Greeomich



Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NASER BF SAMFLES CLLLECILD AN P THEL CHENT
CUADRANALE LarieE | coenimcs [E5N 1N oGP sr-f SEL-W | LMLE [ (5] SeLd Lrn? L 110 RN rE12 OR13 [0 RS AlE w17 S5 kL
9l6 CELTA 64 - 85 169 . 4T 1354 1351 1354
516 SPRING ¥ -1 100 - 107
BILLINGS ] 104 - 110 1665 1054 1685
B INGHAN (K a2 - 5 - 15 1464 1360
MM o6 - B 1433 1n 1233
- 47 103 - 12
62 - 8) 165 - 16H
BLATK KIVIR 64 - 67 181 - 44 516 582 6§
BLIHY KI¥ER 1 -7 62 - 8%
BLUET IELD a7 - M 80 - B 175 1975 1925
SLTING SOUWND 57 - &9 147 - 159 Y 1%
BLYTHEFILLE 35 - 3% 8a - 51 213 213 21
RUISE 41 - 116 - 11§ 591 593 4% 151
BOSTON 32 - 41 - 72 2ah 845 £45
ROZEHAN 45 - 46 110 - 12 1251 1251
BRADFIELD CAYAL 56 - 87 1 - 1R 126 zt 38
BAAINERD 66 - A7 U 9
BRETON SOUND - W0 g8 - 2
BRIfIAM CITF e - 42 Nz - 114 :
1 104 4 101
BRISTOL BaY 57 - 58 168 - 160
IRCLEN SOM -z 58 - 1Ga 413 518 578 575 578
BROWNF I £LD N - H 107 - 104 649 §49 52
BROWNSYILLE 2y - 27 9F - 5B 112 n2 te 2 ne
BROWNHO00 - 32 M- 100
BRUASHI (K n - 32 B 22 23 235 2%
SUFFALD 42 -0 R
BURL INGTON 4 - 4l W0 - 90
BURNS 21 - 44 112 - 120
BUTTL DR 1z - 14 1370 1370
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Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUMBER OF SAMPLIS COLLECTLD URAN ] LM me tfLLrE T

QUADEANGLT LATITLE LONG T TUDE AN, LLL o SR -1 b B LANL 6 Ll Ry Sk 4 L) Ll ¢&10 [l OR12 (18] ow14 [ 15 o1é oR17? LE-LY SELG

CALIENTE 17 - 36 18 - 14 15 i
186 1%, 154 1N

CRGEILLICM 47 - 48 G- g
CARCLE & - 66 155 - 158 2 ne
CANTON 40 - 4 0 - BE 236 2374 221y
CAYTOm CITY " -4 LEE N e )
LAFC TLATTLRY 45 - 49 124 - 178
CAPL MENDEWHALL 59 - 6 185 - 168
CASLSBAD 2 -1 104 - 106 7 1 7
CALPR i - 4 L L) 5 5%
LLoAR CTF 7 - Mz - 14 4] &ra! 480 480
CENILAVILLE - 4 92 - M
CHALLLS a8 - 4 14 - 16 49 "5l 488 ;51
CHANDA, AR 52 - &6 14T - 180 1% S nay
CHANDLE R LAXT £ - 09 150 - 15) S1L 7 416
CHARLES TON - 3 - 8 208 Zid 089
CHsLEY RIvER 55 - &4 141 - 144 1240 1240 175
CHARLOTTE 35 - % W - A 6 (13 %5
CRARLOTTCSYILLE RN 76 - ¥ 1918 (A 1918
CHAT TANDOGA - o - B 1659 1653 1659
CHEBOTGAN 4 - g B - B
LR 70 %NE a - a4z o4 - 106 1M 1118 [T
CHICAZD il - 4 8 - B
e 3 - & Wz -z
[HRCTLS SE - 42 1% - 1t
CROTEAY 47 - 48 PR 1097 1643 Vil
CHRISTIAN &) - e 44 . W47 03 ()]
1%L LA ) wow )
CLRCLL 65 - 66 a8 - 147 1307 1301 (K]
CLARKSBUSS ¥ - - w2 T4 Far Zhirt

9-1



Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUMBER OF SAMPLES COLLECTED LBAN L MALTTELEMENT
QUADRANGL [ LATITLIN L0MG) TULL LaN. LLL QRGP SRL-L 34-4 LAN 6 LLL g SkLA L} LLL <110 1] G2 k13 (1) Calh UG cx1? SRS 3.6
LLEVELAND 41 - 47 & - 87 220 2 230
LT 3} - M 108 - 1 %9 hixd 451
CLINTON ¥ - ¥ 8 - 100 659 £33 279 13 £99
cLovls ¥ - 15 102 - 14 1720 1720
CGoY a4 - 45 1cq - 110 627 627
COLD BAY 9% - 56 162 - 164
COLEEH 67 - 64 151 - 144 [ 573 00
[ 35 - 36 & - 88 251 251 251
WOLUFELS 33 - A2 w2 - 8% riil 224 Fxil
COMCRETE 48 - 9 120 . 322 357 ?
COD% BAY 42 - 43 t24 - 125
COPALIS BfALH 4 - 48 lzd - i2%
LCRY K 3% - )17 kL - 86 1942 1941 1947
CORBAIVA &0 - &] e - 147 S00 580
CORPUS (HRISTI 2 - 28 % - 19 119 19 179 1y
CCRYEZ 3-8 106 - 110 538 558 553
C3AIG [CD) i - 4 16 - 108 174 1234 1234
CRAIG {Ac) L5 - W 132 - 135 [BL i 1H
CRESCENT 41 - 44 120 - 122
CRYSTAL C1IT % - 29 98 - 100 519 7B 426 479 477
CUMBE RLAND 35 - 47 16 - KD 2252 2251 2251
CUTBANK, & - 49 g - 114 1335 1222 1315
DALHART 3% - 37 102 - ItH 159) 1563
DRLLAS 2-1 % - 9 84 288 284 % ZBE
CAMFILLE 16 - 41 BS - &4
CAVEAPDRT @1 47 - 92
DAY TQRA BEACH 3 - W 4o - 82
TLATH YALLEY 36 - 37 16 - 118 5 >
(23 62 50 &2
DECATLE M- 40 a8 - 90

-9



Table B-1, Continued
COMPILATION QF WATER GEOCHEMICAL INFORMATION

NUMB(R OF SAWPLES CRLLCTLD DRAN] LN ML T ICLEMENT
(RRADRANGL [ LAT T g LOwG [ Tun LAN LLL [ W -1 SRC-W Lias [§18 oy Pt LA ? i owia [ [1F3 o) oRl4 oRlS Oate oLy LS P
D LOWG MGl NS - - 162 - 165 66 €21 &6
WL ko oM 100 - 102
oILTA » - W0 1z - )1s 110 r T
40 140 E.] 142
DURARCAT IO POUNT & - 10 L4l - 144 $T0 529 W19
DUNVIE M- W 104 - 106 Vit 1264
o5 maINgs 17 - W 52 - W
D180l a7 - 4) - M
DEYILS LK 4 . & 9% - 100
DO WS o - 47 107 - 14 o4 44 e S4d L4
DIL L INCrAM 59 - W 15 - 15%
QiLLON @ - M 117 - 14 1148 1148 1nzr
D1r0w [N1RANCL - 55 12 - 1 M1 3
DOfcE CITY - m 00 - 102 T4 756 T8 156 756
DOTHAN n.-w 84 - b6 124 104 124
DOUGLAS 1 i o8 - 10 181 181 161
DR GhS A3 - 1% "o - iy 30 ¥ war
Dosdils -y 1z - 114 24 10ze
OuBiQul @ - ¥ - 52
DULUTH 1“5 - 47 92 - ™
DURANGD L. We - e 1518 1518
OYLRSBURG X - )7 B8 - ¥ 1674 1674 1614
EAGL L K4 - &5 41 - e 1078 137% LEI]
CAGLL PASS 8- 100 - 16
LASTPORT " o- 4% &% - R 17 nr 1% 1 1?2
EASTVILLL % - W I3 % LF n m
AU CLALSE 4 - 45 0 52 1196 119% 1195 N84 Tvh
[ pamt 1o 47 . AL 64 - R
[k AXA 5 - 144 - 1w ey o i
L ConTRD w -3 114 - 115

8-9



Table B-1, Continued
COMPILATION OF WATER GEOQOCHEMICAL INFORMATION

NSBER OF SAMPLES (OLLECTED AN LA MULT HELEMENT
QUADRANGL [ LALITUDE, LONG | TUDE LML [ARY ORGDP SRL- LRL-W [E A3 L %] 504 LA} (Y81 oR1O ck1 k3 2 Chid 215 R15 RIT Al s SRLG
0 CORADY 1) 9% - W 1810 1607 1607
Lk CITr 1% a4 1A - 116 1580 158
L0 ERL M4 - 106 [ 2
163 113 163 153
[LHIRA 4@ - &Y M- 8 2001 20?7 00T
[ PASH n- 105 - 0y 103 163
£l x 35 - 40 Ne - 316 [3] »
734 28¢ 281 202
ENCRYT TCAX HEE] 102 - W 15) 141 IF) 192 19)
ENID FC 17 96 - 54 67 61 [ 3] BIE 877
4 Ll 4
RIT a7 - 43 L
ESCALANTE 37 - 3 ng - 112 ¥ 3 ¥ %
[SCANABA 4y 4 [N 182 hhl W m 1
CURLKA 3 - 82 124 - 125
Craase LT - B - B8 HE 2624 2624
FA[RBANRS 4 L] 147 - 180 sy 1455 1855
T ALRMONT 50 - 44 9 - 9%
FALST PASS 54 - 55 161 - 164
FARGO % - &7 6 - 56 642 2] 64z 642 54z
FLAGSTAFF 3 36 ne - 12 4% L] 44 45
FLAXHEN |SLAND Mmoo 144 - 141 5% 55 55
FLINT LKl LAl 12 -
TLORINCE H-% M- B 1372 1374 1328
FORSYIN - A7 té - 108 5 2] 6568
FORT DOOGE 4 -8 S-G9
FORT PIERCE 21 -2 B - &
FORT SHITH 3 - % - 56 1418 1416 1413
FORT STOORICN 13- 0 10z - 0t
FOMT SLES M- 15 04 - 106 617 e 617
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Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUMBLA OF ShwpLLd COLILCTED URAN I LW MLLTIELEMENT

QUADRANGL LATITODE LOAGTILTE LA, Lt DRGDP SaL-€ SHL-¥ LANLE 1 0"y Lhed L ? ILL OR1D [0 Al LRID o®4 GrIL CRit (612 Sh§ SR
FORD WAYNE 4 - 42 A - HG
FOAL YUKON €6 - BT 144 - 147 624 624
FRCDLRICTON 44 - 46 66 - &8
FRLMONT 41 - A7 b . 98 Gh7 56 Al 4h? W67
FRESNO M - 31 118 - 120 115 714 137 735
GADSDEN 4 -5 686 - 88 2100 2100 2100
GAINESYILLE 2t - W B2 - 84
GALLLP - M 108 - V10 516 516
GAS[LO[ |5LAND A1 - %) 178 - 180
GEORGE T (st 3] - % M- B S5a 454 995
GILLLTIL 44 - 45 104 - 106 757 %2
(L A GO 4 - A 106 - 16Y b 3H
GLENDIVE A7 - &8 11 - 106 §24 19 54
GLEM FALLS 13 - 44 12- N 18HR 1886 1866
GOLOFICLD - W 116 - 118 v

119 1% 163 11

GOG 5Ll 13 - 473 100 - 102
GOCINIWS LAT 52 - L0 159 - 17
GRAND CANTON )6 - 37 e - 114 & 96 9% W%
GRAND [ ORXS 471 - 48 96 - 9E 584 SHY 58S S SHY
GRAND 51840 a9 - & 38 - 100 S04 £51 Ot Abd S64
GRAND JuACTION B - 40 108 - 110 1nz 17
GRAND WAP 105 47 - 21 &4 - Bh
CHANGLVILLT 5 - 46 115 114
GRLAT REND 18 » 98 - 100
GROAT FALLS &F - A 1 - 112 1130 nny 13
GRLLLLY 2 - 4l 104 - 106 1o 1216
GRLES BAY oo &Y 88 - MW 1M 1091 (M3 1336 L
GREL NSBORT 35 - 3 . h30 4 2ad
GRELNYILLL 1% - 3% RZ - 84 =] 155 5%

0L-4



Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUHEER OF SAMPLES COLLICTED URAN LM HULTILLEMENT

QUADRANGL L LATIDE | LOWGI TuDE LAY LLL ORGOP SEL-[ SHL-W LALG tiL 08 SHLE L8 83 Rl orl GR1Z i1 aKIG [ CRI& Ry pLS SHL6
GRE [ HW00D 31 - H $0 - 9 151 151 151
GULEANA [T 14 - 147 86 ity
PAGLHLISIER 151 BHD - 59 160 - 163
IAILEY 43 - 4 v - Hle 09 957 HI? 9
ILAMIL T (0 ab - A7 L4 - 11 1ars 1315

7% H

HANCDCK 47 - a1 - %
HARLLY 5 - 46 s - 1 1600 813 1000
HARR | SBURG 40 - 41 -~ TR 2074 236 2116
HARR | SOM % -1 L kil 187 387 Lk
HARRISON BAY W-n 169 - 153 28 4 126
ILARLTF ORD A A7 12 - I 1663 Hbe 1642
HATTIESBURS LI HE - R 2% 229 bes]
HAYH( 4 - 49 W08 - 1o 652 652
ICALY b3 - G4 147 - 150 1 ¥id 1384
HELENA M -2 - 9 100 13 X0
HIBP NG 4) - 48 92 - N
HDBBS 32 - 1% W02 - 104 3% °3e 284
1O BROOK M- 3 110 - 112 281 81 281 z91
WOLY CROSS 82 - 5) 147 - 167
HOOPER BAY 6l - 82 165 - 168
HOQUIAK A6 - 47 122 - 124
N0 SPRINGS 4) - 4% 107 - 164 340 340 140 L] 340
HOUST0N 2% - Y M- 36 508 Bdl 50k S0u 508
HOMARD PASS 65 - &% 6 - 15% 626 ik (743
HUGHES th - 47 153 - 156 817 632 [33]
1T ) NGION -3 - B 470 410 470
HURGH M- 45 %8 - 100 )
HUTCHINSOR JL ] 9% - 98 598 592 591 331 59
1LY HAY 50 - 60 14) - 184 X u

LL-9



Table B-1, Continued
COMPILATION OF WATER GEQCHEMICAL INFORMATION

NPBLE OF SAMPLES COLLELID URAN LM M TI(LEMERT

URAN UM AT Tunt 1 DKG1TUDE LAm, L DRGOP SEL-T SKI - LAN Ll 09 SRLA LANL 2 A OR10 il OR12 DK1Y OR14 RS 0816 OR1Y SRLS SRLG
100 TALLS 43 - 43 Yz - 114 567 w7 551 567
101 TARDD 62 - B) 156 - 199 1409 1183 1409
VP Pun RIGER 6) - 70 153 - 156 L4 545 574
11 1AM, 59 - b0 15) - 1% 547 547
INDUANAPOL IS ¥ - A 86 - B8
INTERNATIORAL TALLS 44 - 49 9 H
1RON MOUNTAIN 45 - 46 B8 - W0 B5B L B B4 B4%
1R0N RIVIR 46 - 47 B8 - 90 7 57 347 357 37
JALKSON 2.3 90 . 97 I 21 o7
JACKSONVILLE o -1 80 az
JAMES [SLAND 7 - 3 - 80 21 27 27
JAPL S0 46 - 47 98 - 100
JEFFCRSON CITY -2 W2 94
JENKINS -8 82 - B4 2894 2k 2894
JOorison C1ry RO 2.t 152 1524 1524
SOPLIN - M- 9 736 % % 4 %

5] dn W

JORDAN, 47 - a8 106 - 108 a1 a7 41
JORDAN VALLEY 42 - 43 16 - 118 245 Ty 244 FLTY
JUNE AY 58 - 59 14 - 136 Lz A bix]
TAGUTAX S - 57 152 = 104
KALISPLLL 45 - 49 14 - 116 1455 1444
RNSAS CLTY 39 - %0 98- 9
CANTISHNA RIVIR EL - 1S 150 -+ 153 655 A a5y
KARL UK Wo-ie 158 - 156
VATECL RIvEK by - G 156 - 159 603 209 556 603
KENAL 50 - 61 150 - 151 509 509
KENORA 49 - W ¥4 96 N -
K TEHIEAR 5. - 5 129 - 132 i1 50 751
EEY WIS P B0 - B

¢clL-4



Tabhle B-1, Continued
COMPILATION OF WATER GEOQOCHEMICAL INFORMATION

NPER OF SAWPLES CONLECTED L3R L HULTICLEMENT

CUANRINGLE LAT I TUE LONGITUE LASL LLL DRGOP Siy e SRL-E LALG Ll =9 S¥LE LANL 7 LLL La CRI1 cz R1s LATE (353 K16 CRIT HHC SkLb
ALLIK RIVER B - 69 151 - 156 610 €11 [l
L1 HGHAN 3% - % 14 - 116 114 59 91
EINGSTON 44 - 45 6 - 18 0 &7 0
KiseA 51 - 53 175 - 175"
TLAMATLL TALLS 42 - 41 o - e 161 161 161 161
EHOLRILLE 1% - 36 ar - &4 91 90 Tl
KCDIAR L7 - Sh 152 - 154
K0T ZEBUE 6 - 67 167 - 165 591 s91
FUSLOOM M BAT 5% - €1 162 - 165
]G K k2 - BY 162 - 16
LA CRISSE s -4 % - 97
LA JUNTA 3.l Tw? - 1 1381 1361 135
LAKE CHAMPLATN 44 - 45 22 7 1Y% [LXE] 1813
LAXD Cnasbs -1 ap - e
LAKL CLARE KD - 61 153 - 156 £49 €<y
L AMAR -1 102 - 104 1043 L) 1041
LAKDER 42 - 8 108 - 110 155 X85 35]
l.laif}o 2t - Za 95 - 10 1] 65 L] (A1) L5
LAS CRUCES 32 - 1% 1C5 - 10§ 501 561 501
LAS YEGAS 36 - 37 na 116 106 h] B
LARENCE Y& - 18 94 ¢
LA TON M-¥ 53 - 100 ) 07 704 103 202
LEACYILLE 3 - 40 106 - 104 1275 1219
LC MM LI [ 107 - 104 565 465 £55 S65 545
LEWISTION - A5 - 32 1511 1915 1415
LEWISTOMN 47 - 48 103 - 119 738 758
LIME KILLS G- &2 153 - 154 L34l 671 (241
LM 39 - 47 107 - 164 141§ 1393 1416
LIKCOU K & - 9o - W 517 L1y 577 577 577
LITILD R{{K » s 92 - N 1915 1505 1905

" [ast ol Greevaick
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Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUMGLR OF SAMPLES COLLECTED URAN [ MATILEEENT

QUADRANGLE LML, | LoanlTum LAY [ ORGD" SAL - - LENLE 1L 0%9 Skt LanLT L G0 Lalt oRI2 0R1Y OKT4 DhIY 16 0817 SHLY SKLE
L I¥LNGOOD 6% . &5 112 .15 s 15
LLAND Wo- 98 - 100 i 161 161 161 161
LONG BLACH - N 116 120
LOOROYT RIDGE B9 - 70 16+ 149 560 476 s
L05 ANGELLS 4 - 35 1k - 120 1 H ?
LoUISYILLL W- ¥ L] ) 149 15
LOYLLELK 4 - AL IERE] 146 122 [Fed
LLBEDIK 1 - 3% 107 - 102 94 194 5§78 9ve 594
LLKENILLE i - 3z 12 - 114
LLKD 8 -3 14 - 11E 4 ? ?

v ke 95 293 295

HACOH -0 B2 - M 1% 1% N9
HAT 50K -4 w- "M
HANIAT TAR 3 - &0 7 - W 614 HI4 671 674 [3]]
HAX 1 TOROC 44 - & i - By
HANIT 35 - 3 TH- T6 4 2 H
WARBLE (ANYON % - W 1o - 112 z 4 2 2
HARFA n-1 14 - I0h 181 51 181 151 180
HAR DN 40 - 41 g2 - 81 215 215 215
MARIPOSA 37 -8 ns - 120 291 z91 291 91
MARTETTE W6 - &1 ER. 754 254 254 254 254
HARSILA L 61 - b2 162 - 165
HAR 1% - 0o - 102
HASGA CUTT 41 - 44 92 - 94
W RICSTER 24 - 3% wd - 96 1087 103 1083
M ALLLN w - 27 90 - 1R ME My 15 Y 14
M. CARTHY 6l - 52 141 - 134 741 121 641
M CLUSET 47 - 48 100 - 102
M (D0C 4w - 4l oo - 107
BCCERNITT 41 - 42 16 - 18 257 ! H
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Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

BUMBER OF SAMPLES COCLECTED URAM LN MULTIELEMENT
QUADRANGLE CAT[TIE L RG] 1UDE LANL LLL ORGOP SAL-E SRL-W LG 1L (] RL LANL LLt wkin ORI gy 0R11 (L) {315 (G Cxt? SRUY SRLG
302 N w2 RH

T GRATH b2 - €1 195 - 156 2 nei 647
M INTO5H 45 - 45 100 - 107
PEADD RIYER M- n 156 - 15% als 509 515
LI ORD &2 - 122 - 1
MLOFRA b1 - A 153 - 156 E56 E36 65
NELOT | THA b5 - &b 153 - 156 23] 50 E65
MEMPHI S 3 - §1 - 92 105 10% 105
MER AN 42 13 B b 231 211 231
HE SA N -H i - 112 J6% 365 At Iy
HIAHL 2% - 26 Bl - HE
MIDDLETOM 15LAND 58 - &0 144 - 147 15 15
M] DL AND 43 - 34 Bo- HE
HILEAWE 45 - 46 36 - 98 s 662 662 661 (1
KILLS CITY 46 - 57 104 - 106 569 B3¢ 909
FILLETT 39 - &0 116 - 116 63 2 276
RIVLINGCELT 45 - & 68 mn 5 B 5
HILWAUKER 41 - N .
HINGT 4 - 45 100 - 107
HISHEGUX MOUNTALN €A - 49 159 - 162 619 513 (3}
MITCHELL 4 - 96 - 100
PG 36 - W A - 1la <42 4z 44
HORER. ¥ 33 - 40 932 -
MOZILE 1 -3 gy - %)
POSTOMERY 37 - 13 8 HE 1241 1341 1351
HOA TRGSE 8- 39 106 - 108 1385 15 1357
POUNT FA]RWTATHER 58 - 5% 1% - 13 19 9 3
MOUNT HATES 6] - 6 144 - 147 1656 16596
MOUNT CATHA] SH - 55 158 - 158
MMWT MC KINLEY £) - 64 150 - 15X Az £a? 3z
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Table B-1, Continued
COMPILATLION OF WATER GEOCHEMICAL INFORMATION

NUMBER OF SAM'LES COLLECTED UERNILE HULTIELEMENT
QUADRANGL [ LATI TudE LGhGITLE L AL LLL ORGDP SAL-E SRI - LAHLE L [ ] SAL8 LANLT LLL 0 uelt ChiZ 1) 3 E] CRIS [La1Y [N SRS SFLG

HOUNT MICHELSON 5 - M Tad - 141 564 553 564
POUNT SAINT £LIAS B0 - 61 133 - 141
HSCIE &0 - 41 - Gh
HABESNA B2 - 6 147 - 144 1231 12720 1231
NAXNEX 58 - 59 156 ~ 154
NASHY ILLD 6 - a7 86 - A 612 £72 Ltk
NATCHEL 4 - 32 9 - R 653 (3] 55]
N{SRASEA CITY & - 8] LU
SEE(RLS M- 3y 11a - 114& 55 ?

45 13 o 49
LLLTTS ) - 41 -6 7068 13143 PCEE
NEWCASILE 4 - s - 106 571 551
wiw OFi [ AT €2 - 33 B3 - 92
MW AOLEF03D 7 - A 9g ~ 1M
AW LN 1 - 58 G4 - 50 1n 73n i 13 1
Al 70N - 4 2- M 1 1 1
BOAT A b7 - ER 162 - 166 41 411
HOGMES 3 - 37 119 - 112 241 28] 7dl Fa)
Ll 64 - &5 165 - 1E8 162 162
MOEFOL K a6 - 37 [ L) 971 571 971
NCRTH PLATTL 41 - 42 109 - 102
NORTON BAY S ] 159 - 162 579 579
NULATQ 1= b5 156 - 159 630 6B4 LEc
NUNIRAR ISLAND W o- 41 165 - 168
NUSHAGAX A1 51 - %9 158 - 160
OGLEN s - 12 g - e teal 225 12%
OGDE NSBURG LTI ) - my T iz
QIAHOGAN 46 - 35 113 - 120 479 7

BlE a6 A &16
UKL ARGMA C1TY i - 1% 55 - B0 B2 &12 Al H1o anl
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Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUMBLR OF SAMPLES COLLICTED URANI UM ML TIELEMENT
QUALRANGLC LATITIRE LOASLTLOE LANL L ORGDP SR - ShL-W Lo & LiL (2] SRS LAhg LLL OR10 OR1 £z GHIY ORI 0R1S ORIE OR17 SRS SHLE
0 ) 30

OHAHA £ - a2 94 - 94
0 NEILL 4y - A 98 - 100 23 23 k4] 21 21
PHIR £) - b4 15 - 159 21 i il
CRUANDO 28 - 29 B) - 82
PADUCAH 37 - 38 8 - W 173 107 Vi7
PALESTINE 3 » 4 - 96 714 N4 T8 s 7ls
PECOS n - % 102 - 104
PINDLETON 45 - & 118 - 120
FENSACOLA ) -3 86 - B§
PEORIA 40 - 41 a8 - 30
MLREYTON % - 106G - 102
FE TERSBURG 56 -~ 57 192 - 1M LEE] 427 438
PHENTX C10Y 32 - 13 B4 - 86 958 58 758
PHILIP SHITH MOralAINS 68 - &% 147 - 150 na i 121
PHOCNIX 31 - 34 e - 14 155 155 154 155
PILRRL 44 - 45 100 - 102
PITTSBURGH & - 4l TH - B0 806 806 2
PLAINVIEW 34 - 25 100 - 10¢ 969 9 568 99 967
PLRNT CITY 28 - 2% 82 - 8
POCATELLD L L] na - hs 20 420 0z 420
FilINT HCTE o8 - 69 165 - 165 Fall 211 210
FOINT LAT $9 - 10 162 - 16% 219 219 LAk
FOPLAR BLUFT % - 37 90 - 97 TB4% THAS 1645
PORT AL £ LANDE R 56 - 5T 14 - 134 136 14 13
FORT ARTHUR 79 - ¥ 92 - M
PORTLAND 43 - 44 n- r 1652 1650 1650
PORT MOLLER 55 - 87 160 - 162
PRATT EER 7Y 98 - 100 611 g1 8§11 61T AN
PRESCOTT [ 4 e .ot 2ri 28 22

£1-9



Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUME(R OF SAMPLES COLLECTCD URAN | UH MULTIELEMENT
QUADHANGL E LATITUOE LONG] T uDE LANL LiL ORGDP SRl [ SRL-W LAMLE L 0% SAELY (LN LLL oR10 OR11 (L3 F OR13 [ ] RS ()] (IR SRLS SHI L
PRESIDIO Fa ] 104 - 106 79 19 19 il Ial
PRLSOUE 1SLL 6 - 4] &8 - 10
PRLSTON 4z - 4] 1ng - 112 461 461 410
PRIGLLOF 1 SLANDY 56 - 58 69 - 171
PRICE ¥ - 0 1o - 112 164 164 163 164
PRINCL RUPLAT 54 - 53 130 - 1% B 1% 84 1]
PROY [ DENCL 41 - 12 by - A7 e Lhi 564
PluBLO M- )9 TH - 1% LAl b1 13
PULLMAN 46 - AT 116 - 114 50 ?
QU BE C 46 - 47 o . 7
QUETICO 48 - &9 30 - 37
QUINCY ¥ - & 90 - 92
RAL INE 47 . 4 B - B8
HALL |Gl s -3 7B - 8D 1031 b1} M
RAPID CLTY - A 1z - 164 417 47 L7 47 aur
RAT | SLAND 51 - 43 178 - 1)
WATON 3% - 37 104 - 106 az4 A 116
RANL NS o - 47 106 - 108 410 L LS
REDDING -l 142 - 124
RENO 15 - 40 118 - 120 1) H
43 41 41 43
AUCE LAXE 45 - 46 u - 4¢ 1002 100] 1001 10l 1002
hICHFILLD -9 112 - 118 T4L i
i 241 240 “3
RICHHOND - % - 18 957 196 956
RITIVILLE @) - 48 118 - 120 61 3
946 it 32 b
ROANDRL 7 -m J8 - B0 1801 1 Tu11
CHE S TR 4y - 44 16 8 675 7% [X5)
ROCLf ORD 42 - 43 B8 - %

® basl ol Greem=ic!
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Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

ML OF SAMPLLS COLLLCTED UKAN L MULTIELERENT

(RIADRANG, E LATIIWCE | LONGITUDE LiaL i ORGP SFL-C SAL-W [0 318 079 SRLE LAY Lt £ all 5k W13 %3l 0R15 a6 w7 SALS [EN3
ROCK SPRINGS - e 0H - 140 197 37
ROCET HOuN1 - M - 18 a9 K3} B9
ROLLA wo-M W% 1813 1213 182)
ROML K- 44 - U 1397 1¥47 1297
ROSEAU a4 - 49 - 96
ROALBURG 43 - 48 122 - 124
ROSWLLL 1) - M 04 - 106 [+ 800 aw
ROURDUP 4 - 42 178 - 110 1260 1260 125
RUBY G4 - &5 123 - 156 432 F52 69
RUSSCEL¥ILLL - M 2 - M 55 665 606
RUSSIAN HISS 100 41 - &2 157 - 1h¢
SACRAMERTO M- 1o - 122 LTS 61 ED (i3
SAGAYAN|RK] 0K 4y - 70 147 - 150 367 555 567
SAINT CLOUD 55 - 40 95 - % 66 (10 133 676 676
SAIN] JONNS pLEE - 128 - 110 P, A4l
SAINT LAMRINCD 62 - & 16h - 117
SAINT LOUTS B - W «) - W il 212 RE
SAIND HATTHIW 0 - 61 10 -1
SAINT HICHALL 6y - 6 162 - 165 157 152 157
SAINT PASL a5 - 45 w2 - M
SALLY At - 45 122 - 12%
SALINA - 10 - 112 1 B3] 175 113
SAL1SOURY 8 - 3% o T 462 2 462
SALT LAXE (417 40 - 41 10 - HZ
ShLION SEA - W 114 - 116 k] T

L] Al i M

SAHALGA 5L RO %2 - 51 168 - 11U
AR AIGELO - 00 - 02
SAN ANTONIO - 9 - 100 126 128 Uiz 1124 173
SR BERNARDING M- R b3 2

6L-8



Table B-1, Continued
COMPILATION OF WATER GEQCHEMICAL INFORMATION

NUMBER OF SAHPLES COLLECIED URAN LM 16, TIELEMENT
CHIRIEANGLE LATHTUDE LLMGI TUGE LA LLL CHGOR SRU-L SRL-W LAALE LLE cr9 Shbd LanLt LLL 0¥ 1) ORI} el CRYD 03 xS GR16 [ SALS YRR
7R 44 &7 28
SAN DILG X -1 16 - 118
SARDPDIAT 48 - 49 16 - (18 1510 1494 1294
SAN TRANCISCO 37 -1 122 - 134
SAN J05L 3-8 120 - 122
SAH LOUIS 0BISPO % - 3% 170 - 122 30 L] L] 100
SARTA RiA - H ns - 16
SANTA CRUZ - 120 - 173 [33] 613 h32 [X3]
SANTA FE 3% - M 1H - 104 PR 9R2
ST MARLA 3 -3 M - A
SAMTA RDSA ¥ - 3% 12 - 1
SKHET SAINIE HARIE a6 - a7 B4 - B4
SAVANNAH Z -1 o - W 491 531 391
SLOTT CITY ] 100 - 17
SCOTTABLUFF a1 - a2 w02 - M 567 567 567 567 B3
SCRARTIM 41 - 42 Ta - It 227 2Elh Mne
SEATTLE 4F - a4 127 - 124
SEGUAM 51 - 53 172 - 1
SEGULN 9 - 30 kel 98 1er? 1277 1226 1215 1272
SELAW LK &6 - 67 159 - 162 542 562
SELCOYIA 53 - 40 150 - 153 237 2%
SEWARD 40 - &1 147 - 150 31 931
SHELBY 48 - 43 119 - 112 496 550 595
SHL REROOKE 45 - 46 ik H 9 bl [
SHERJ (M 44 - 45 106 - 108 pid 582 [
SHE RHAN 33 -3 96 - 98 g AL} n; n7 N8
% 3 95
SHIPROCK, ¥ - 37 168 - i 72 72
SHISMARET &6 - L7 165 - 1th 475 ars
SHRL VI PORT 32 - M 9 - A
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Table B-1, Continued

COMPILATION OF WATER GEOCHEMICAL INFORMATION

NMBLR OF SAMPLES COLLECITD URANT M MU TTELEMENT
QUADRANGL [ LAT [ TUDE LONG] TUDE LANL i ORGOP SRU-L SRL-W LANLE L Ok 4 LAnL? LLL OR10 oR11 w12 0f1) OR14 CHIS (RlG Ry SRLS Skub
SHUNGHAK fb - 87 156 - 159 %1 169 136 751
SILVER (117 2 -3 |08 1o a7 4 w0
SIMLINOF [SLAND 50 -55 |58 - 161 N
sioux CIiv 47 - 43 ¥ - 98 119 13 19 119 1%
S100X FALLS 43 - Ad 96 - 98
S1TeA 5738 | 1M - 1w 290 288 o
SIAGRAT 59 - 60 135 - 118 344 19 4L
SLELTHUTE 61 - 62 156 - 159
SOLORRY M- 106 - 108 [ 650
SOUOMN 64 - 68 | 162 - 16y 733 293
SONORA 0 -0 190 - 102
SPARTANBURS H- - 8 m m m
SPORANE 748 |16 - 8 176 :
1485 [ 1479 1489
SPRINGFILLD ir - e 92 - M 275 210 715
SILPDYAX BAY 5 - 56 | 5 - 160
STLRLING 40 -4 | w04 1651 1653
STILLMATER “5 - % 92 - J4
SUMOUH 3 - 58 | 137 - 1M 56 55 56
SURVLY FASS 6 -6 | 153 - 156 1224 1224 120z
SUSANKILLL w0 -4 e
SUTWle |51 AND 55 - 57 156 - 158
TABLE MOUNTAIN 6869 | 141 - 1a4 N3 123 nzt
TALU RIVLR 58 - 59 1R . 1M 205 0% 205
TALKEETNA 62 - 63 [ 150 - 153 521 621 621
TALKLETNA MOUNTAINS 62 - 63 | 147 - 1%0 123 723
TALLAMASSEE 30 31 B4 - 85
TAMP A 6 - 78 82 - 83
TANACKDSS 6 -6 | 141 - 1 1391 1388 1391
TANANA BY - &6 140 - 15) 646 47 A5

12-4



Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

NUMBER OF SAMPLES COLLECTED URAN] UM MLTIELEMENT
QUADEANG [ LALITLOE LOmG] TuDd LANL Lt DRGDP SRL-L SHLW LANLE Lt Ry SELE a7 [N G0 0311 CRL? CHIY R4 CHIS Cilt QRI? SRS ELE

TAMAS CITT 44 - 45 az - m
TATLOR HOUNIAIRS 60 - 61 156 - 189
TELLER 65 - 46 165 - 170 159 459
TL5HE KPUR 0N 151 - 156 £ 47} 449
TEXARIANA N-M M- % RL23 64 A8
THE DALLES 35 - 46 120 122
THERMOPOLLS 13 - 44 08 - 110 320 920
THIEE RIVIR TALLS & - 9 ¥ kL] 4rn 4N LH 431 471
THUNDE R BAY w - 49 B4 - %)
TOLEDD - 42 a2 B4
TONOPAN -3 e - 18 263 238 23
TOOELE 40 - 41 H2 - 114 1 1 1

1t 37 12 il
TORONTO 43 - 4 78 )
TORRINGT (8¢ 4z - 4] 104 104 1"y 1113
TRAYLRSE CITY 4 - 4 B4 e
TRINLDAD - 28 104 166 1069 D
TRINLTY 1SLANDS Y5 - ST 192 - 196
1RMA 35 - 8 16 - 118 47 k4 1

kil 9 95 99
TUCSOH 2 - 13 11g - 112 436 ACH 186 06
TUCUHCART 35 - 36 102 - 104 1314 [RIEY
TULARDSA Rl e - 108 Ea] EXL} i
TR 54 M- bl 56 141z H1z 41z
TUPELO -5 hH an 184 1R4 T4
THIN TALLS €2 -1} 114 1k 451 451 451 451
W0 HARBORS 4 - 44 0 32
TYLLH 1z - 31 Ell 26
TYCNE R f1 62 150 153 55 LELY 74
UGASHIZ 51 - 58 1496 - 198

¢¢-4



Table B-1, Continued
COMPILATION OF WATER GEQOCHEMICAL INFORMATION

NIMBER OF SAMPLES COLLICTED URAY LN WATICLEMENT
UACRANGLE LATITUCE LONGI TUDE LANL LLL QRGDP SRL-E RL-W LRNLE LLL .33 SR LAxL 7 tLt 0#10 o211 CR1Z ] OR14 [L3k Cale 0fI7 335 %6
Ur1AaK 33 - 40 122 - 124
AHIAT -1 157 - 151 A5 4} 407
UL, 51 - 54 168 - 110
WAL AKLEET 61 - 64 150 - 162 549 56% Gbh
AL ASRR 53 - 5% ith - 168
(P RAL 54 - 5y 1 - 1b6
uTicA 4] - 4s - JE 185 1324 124
UTLEOR RI¥ER 5 - 10 159 - 152 574 566 bl
YALDEL 61 - B2 44 - 142 116% 1169
VAL DGST A 13- - 4 27 7 27
ALENTIRE 42 - 43 Ita - 102
PANCQUVCR 45 - 46 122 - 124
YAN HORN n - 184 - 1Lk
YERNAL 40 - 41 g - o LLd 422
YICTOR A M- 122 - 124
FIRCEMNES w-3 B6 a8 57 157 187
RALY a1 - a7 118 - 170 236 i
(3] 481 2% 443
WALO 3 - 32 2% - Gk 213 218 Z18 215 Z1y
WAINWRLGHT -7 159 - 163 251 291 291
HALRER LARE 2 - 37 1% - 120 k] T
7 " 7 ]
WALLACE 41 - 48 114 - 116 1163 H&1 364 1002
0% %
HALLA WALLA <6 - 87 18 - 1z0
WARREN 41 - 4z id By 126 196 196
WASHINGTON -1 - 1) 914 414 FIE]
WATERLOO 42 - A4 A 4
RATERT 0w £4 - 45 96 - o 71 71 711 ALl HAl
WATFGRD C11¥ a7 - 48 102 - 104

£¢-4



Table B-1, Continued
COMPILATION OF WATER GEOCHEMICAL INFORMATION

WMHER OF SAMPLES COLLICTED LAsN[ MULTIELLMENT

QUAGRANGL £ WATITUTE | LOWGITHE Lin LiL g d 33L-T SEL-W | LAWLE LiL oY SRLA LAN_? LLL R0 CRIN g ORT) 33l aas 016 0RI7 SaLs 586
WAYCROSS 31 -3 BZ - d4 s 914 914
WEED gl - 47 172 - 124
WELLS 4 - az 114 - 11§ %12 r ¥

147 ILH 146 147

WIHATCHEE 4l - 44 170 - 122 16 7 ?
wis] PRM BEACH 26 - 27 B0 - 52
WIST P0IAT 33 - 34 B8 - 0 758 54 258
WHITE SU.PHIR SFRIAGS 36 - 41 n - 1z 933 B30
4ICHITA 3 - 9% - % i e 11 it 761
WICHITA FALLS 3 - 34 W - 00 438 94 [ [L1] 954
WILL 1ANS 35 - 3% 11 - 114 148 i 134
WILL LAASPEHT 4 - w1 22N 2 z2n
WILLTSIEN @ - 2 102 - Jed
W] LMINGTON 39 - &0 H- 584 584 454
HINCHESTER 37 -1 - 8 2302 2802 2802
VINRERICR -4 16 - 118 192 g9 189
WIhS 10N-SALLM ¥ - 37 B0 - 67 154 782 18
WISERAN 67 - 6B 150 . 15) 1238 1239 1238
WL POINT ] 0e - 16 £63 663
WO00STOLE 6 - 4 €5 - £
WOOIMARD 36 - 37 98 - 1w
YARIHA 6 - 47 120 - 172
YAFUTAT 59 - 60 138 - 13 26 296 256
TaTAL 131457 7356 25719 | 104017 19244 11632 2E2 20215 | 127268 16227 2350 5431 £33 2701 | 168560 548 12022 20157 wees | No3sa 16511
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