N I TR i e nd
i AN o s e

1/ GJBX-134 '80

ORGDP MASTE?

OAK NATIONAL URANIUM RESOURCE EVALUATION PROGRAM

RIDGE
GASEOUS

DIFFUSION
PLANT

HYDROGEOCHEMICAL AND STREAM SEDIMENT
RECONNAISSANCE BASIC DATA FOR

UNION CORPUS CHRISTI NTMS QUADRANGLE, TEXAS
CARBIDE

Uranium Resource Evaluation Project

May 31, 1980

OPERATED BY

UNION CARBIDE CORPORATION
FOR THE UNITED STATES
DEPARTMENT OF ENERGY




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States nor any agency thereof, nor
any of their employees, makes any warranty, expressed or implied, or assumes
any legal liability or responsibility for any third party's use or the results of such
use of any information, apparatus, product or process disclosed in this report, or
represents that jts use by such third party would not infringe privately owned rights.

Reference to a company or product name does not imply
approval or recommendation of the product by Union Carbide
Corporation or the U. S. Department of Energy to the exclusion
of others that may meet specifications.

A computer readable magnetic tape containing measurement, analysis, and location data
may be purchased from the GJOIS Project, UCC-ND Computer Applications Dept., 4500
North Building, Oak Ridge National Laboratory, P. O. Box X, Oak Ridge, Tennessee 37830.



PAGES 1 to 2

WERE INTENTIONALLY
LEFT BLANK



Date of Issue: May 31, 1980

Report Number: K/UR-138

Subject Category: UC-51, Nuclear Raw Materials

NATIONAL URANIUM RESOURCE EVALUATION PROGRAM

HYDROGEOCHEMICAL AND STREAM SEDIMENT
RECONNAISSANCE BASIC DATA FOR
CORPUS CHRISTI NTMS QUADRANGLE, TEXAS

Uranium Resource Evaluation Project

DISCLAIMER

This book was prepared as an account of work sponsored by an agency of the United States Government,
Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warranty, express o implied, or assumes any legal liabitity or responsibility for the accuracy,
wnplyivicss; B vesfulnass of any information, apparstus, product, or process disclosed, or
represents that its use would not infringe privately owned righté. HarenLe herehy o any seosifie
commercial product, process, or service by uede neme, tradomart, manufacturer, or otherwise, does

not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
Swates Government or any agenny thereof, The views and opinions of authors expressed herein do not
necessarily state of reflect those of the United States Government or any agency thereo!,

Union Carbide Corporation, Nuclear Division
Oak Ridge Gaseous Diffusion Plant
Oak Ridge, Tennessee

Prepared for the U. S. Department of Energy
- Assistant Secretary for Resource Applications
Grand Junction Office, Colorado
under U. S. Government Contract W-7405 eng 26

e

DISTRIBUTION QE T+iS DOCUMENT IS UNLIMITER

—



Uranium Resource Evaluation Project
J. W. Arendt, Project Manager
T. R. Butz, Assistanct Project Manager

Geology and Geochemistry
T. R. Butz, Proiect Geolagist/Genchemist
M. E. Wagner, Field Geology Supervisor

Analytical Chemistry, Reconnaissance Geochemistry, and Report Preparation
J. D. Joyncr, Data Management and Information Processing
R. N. Helgerson, Reconnaissance Geochemical Reporting
M. A. Wieckowski, Report Preparation

Uranium Resource Evaluation Project
Oak Ridge Gaseous Diffusion Plant
P. O. Box P, Mail Stop 246
Oak Ridge, Tennessee 37830
Telephone: (6815) 574-8882

' FTS 624-8882



CONTENTS

ABSTRACT.
INTRODUCTION.

GEOLOGY . . .
Location and Geo]og1c Sett1ng . .
Lithology and Environments of Depos1t1on.
Structure .
Hydrology . . .
Uranium Occurrences .

SAMPLE COLLECTION . . . . .
Chronology of the Survey.
Field Procedures. .
Contamination .

CHEMICAL ANALYSIS .

QUALITY CONTROL .
Measurements Control.
Principal Component Error Ana]ys1s

GEOCHEMICAL RESULTS . . .
Geochemical Distributions in Groundwater.
Uranium .
Specific Conductance
Related Variables . . .
Summary of Groundwater Data . . .
Geochemical Distributions in Stream Sed1ments .
Uranium .
Thorium . .
Related Var1ab|es . .
Summary of Stream Sed1ment Data .

BIBLIOGRAPHY.
APPENDIX A. GROUNDWATER.

APPENDIX B. STREAM SEDIMENT.

APPENDIX C. MICROFICHE OF FIELD AND LABORATORY DATA.

11

13
13
13
18
18
19

19
19
19
20

20

23
23
23

23
25
25
28
28
29
29
30
30
31
31

33

B-1

C-1



THIS PAGE
WAS INTENTIONALLY
LEFT BLANK



*

No.

No.

LIST OF TABLES

Christi Quadrangle .

Title Page
Detection Limits of Variables Determined in Water
and Sediment Samples . 22
Summary of Measurements Control Results Obtained
With Samples From the Corpus Christi Quadrangle. 24
Distribution of Samples by Geologic Unit From the
Corpus Christi Quadrangle. . e e e e e - 27
LIST OF FIGURES -
Title Page
Index Map Showing the ORGDP Area of Responsibility
for the HSSR Survey, the Corpus Christi Quad-
rangle, and Quadrangles for Which Basic Data
Reports Have Been Open Filed . 12
Generalized Geologic Map of Texas . 15
Generalized Geologic Map of the Corpus Christi
Quadrangle . .. 17
. Depth to the Base of the Chicot Aquifef in the
Corpus Christi Quadrangle. e e 21
Producing Horizon Map for Groundwater of the Corpus
26



No.

LIST OF PLATES
(In Back Pocket)

Title

Corpus Christi Quadrangle, Groundwater Sample Location Map
Corpus Christi Quadrangle, Symbol Plot, Groundwater, Uranium

Corpus Christi Quadrangle, Symbol Plot, Groundwater, Specific
Conductance

Corpus Christy Quadrangle, Stream Sediment Sample Location and
Drainage Basin Map

Corpus Christi Quadrangle, Symbol Plot, Stream Sediment,
Uranium Fluorometric

Corpus Christi Quadrangle, Symbol Plot, Stream Sediment,
Thorium

Generalized Geologic Map, Corpus Christi Quadrangle, Texas



ABSTRACT

Results of a reconnaissance geochemical survey of the Corpus Christi
Quadrangle, Texas are reported. Field and laboratory data are presented
for 119 groundwater samples and 57 stream sediment samples. Also
included is a brief discussion on the geology and hydrology of the
gquadrangle.

Groundwater data indicate that uranium concentrations above the 85th
percentile occur primarily in a trend in western Nueces County. With
one exception, waters in the trend are produced from the Evangeline
aquifer and have high values for selenium and strontium. Owing to
urbanization, low topographic relief, and the presence of Recent-to-
Pleistocene surface material, stream sediment data were found to be less
than optimum for the determination of the potential for wuranium
mineralization, and variation in uranium concentrations between units
may simply reflect lithologic differences.
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HYDROGEOCHEMICAL AND STREAM SEDIMENT
RECONNAISSANCE BASIC DATA FOR
CORPUS CHRISTI NTMS QUADRANGLE, TEXAS

INTRODUCTION

The National Uranium Resource Evaluation (NURE) Program was established
by the U. S. Atomic Energy Commission, now the U. S. Department of
Energy (DOE), in the spring of 1973 to assess uranium resources and to
identify favorable areas for detailed uranium exploration throughout the
United States. The principal objectives of the NURE Program are: (1)
to provide a comprehensive in-depth assessment of the nation's uranium
resources for national energy planning, and (2) to identify areas
favorable for uranium resources. A NURE Program report covering uranium
resource assessment in 116 National Topographic Map Series (NTMS) 1° x
2° quadrangles, which contain 100% of the currently estimated uranium
resources, is targeted for 1980. The complete resource assessment of
the 272 highest-priority quadrangles is scheduled for completion in
1985, and the first comprehensive assessment report of the entire United
States is scheduled for completion in 1988. This program, which is
being administered by DOE, is expected to increase the activity of
commercial exploration for uranium in the United States.

The NURE Program consists of five parts:

Hydrogeochemical and Stream Sediment Reconnaissance (HSSR)
Program,

Aerial Radiometric and Magnetic Survey,

Surface Geologic Investigations,

Drilling for Geologic Information, and

Geophysical Technology Development.

apwmnN =

The objective of the HSSR Program is to provide information to be used
in accomplishing the overall NURE Program objectives. This is accom-
plished by a reconnaissance of surface water, groundwater, stream
sediment, and lake sediment. The survey is being conducted by three
Government-owned Tlaboratories. Union Carbide Corporation, Nuclear
Division (UCC-ND), under contract with DOE, is conducting its survey in
154 NTMS 1° x 2° quadrangles which cover approximately 2,500,000 km?
(1,000,000 mi2) of the Central United States (see Figure 1). This area
includes most of the states of Texas, Oklahoma, Kansas, Nebraska, South
Dakota, North Dakota, Minnesota, Wisconsin, Michigan, Indiana, I11inois,
and Towa, as well as parts of Arkansas, Missouri, New Mexico, and Ohio.
Described herein are the results of the work done by UCC-ND in the
Corpus Christi NTMS Quadrangle, Texas.
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Figure 1

INDEX MAP SHOWING THE ORGDP AREA OF RESPONSIBILITY
FOR THE HSSR SURVEY, THE CORPUS CHRISTI QUADRANGLE,

AND QUADRANGLES FOR WHICH BASIC DATA REPORTS
HAVE BEEN OPEN FILED
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GEOLOGY
LOCATION AND GEOLOGIC SETTING

The Corpus Christi Quadrangle covers approximately 8,000 km? (3,100 mi2)
between lat. 27° and 28° N. and long. 96°45'00" and 98° W. The survey
area is outlined on the generalized geologic map of Texas (Figure 2) and
includes all or parts of Aransas, Brooks, Jim Wells, Kenedy, Kleberg,
Nueces, and San Patricio Counties. A generalized geologic map, along
with a stratigraphic column 1listing the geologic codes used in this
report, is presented in Figure 3 and Plate 7.

The survey area is located in the West Texas Gulf Coastal Plain and
consists primarily of grass-covered prairies in the north and windblown
sand cover in the south. The topography is generally flat, and the land
surface slopes to the east and southeast. The altitude ranges from sea
level to approximately 200 ft in the extreme northwestern corner of the
quadrangle. Low-gradient streams and canals provide drainage for much
of the area.

Coastward dipping Quaternary formations are the oldest geologic units
that crop out in the survey area. These formations consist primarily of
clay, silt, sand, and gravel. Youngest deposits in the survey area are:
(1) fi11 and spoil deposits, which are the result of dredging along the
Intracoastal Waterway; and (2) barrier island deposits, which form Padre
IsTand.

LITHOLOGY AND ENVIRONMENTS OF DEPOSITION

The stratigraphic units considered significant for interpretation of the
results obtained from the reconnaissance geochemical sampling are, from
oldest to youngest: (1) Fleming Formation; (2) Goliad Formation; (3)
Lissie Formation; (4) Beaumont Formation; and (5) alluvium, windblown,
and barrier island deposits. The formations dip to the south and
southeast at an angle greater than the slope of the land surface
(Shafer, 1968), and consequently, thicken gulfward.

The Fleming Formation (Miocene), present in the subsurface of the
quadrangle, consists primarily of clay with lesser amounts of sand and
silt (Plummer, 1932). In the survey area, the Fleming Formation is
differentiated from the underlying Oakville Formation by the presence of
thicker clay beds and thinner sand beds relative to the lithologies in
the 0akville Formation. The Fleming Formation represents fluvial
deposits during relatively drier climatic conditions than were present
during deposition of the Oakville Formation (Eargle, et al, 1975).
Beneath Padre Island, the Fleming Formation reaches a thickness of 685 m
(22,2509 ).

The Goliad Formation is present only in the subsurface. During the
Pliocene, sediments composing the Goliad Formation were transported by
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STRATIGRAPHIC COLUMN FOR THE CORPUS CHRISTI QUADRANGLE

GEOLOGIC PRODUCING
SURFACE HORIZON MAXIMUM THICKNESS
ERA SYSTEM SERIES CODE GEDLOGIC MEMBER CODE AQUIFER NAME METERS FEET
ALLUVIUM AND ap SHALLOW, DISCONTINUUOUS AQUIFERS
BARRIER ISLAND DEPOSITS
ap
JEWEYVILLE FORMATION
RECENT MAY BE LATE PLEISTOCENE)
QUATERNARY
QWBD WINDBLOWN DEPOSITS
AQCH CHICOT AQUIFEF 300 1,000
CENOZOIC QPB BZAUMONT FORMATION
PLEISTOCENE
QPLI L SSIE FORMATION
PLIOCENE TPG GOLIAD FORMATION
TERTIARY ACEV EVANGELINE ACUIFER 770 2,500
MIOCENE T™ME UPPER FLEMING
FORMATION
SOURCE:

1. BAKER, E.T., “STRATIGFAPHIC AND HYDROLODGIC "RAMEWORK CF PA3T OF THE COASTAL PLAIN OF TEXAS,” U.S. GEOLOGICAL SURVEY JPEN
FILE REPORT 77-712 (MA=CH 1978).

2. BARNES, V. E., "GEOLOGIZ AT .AS OF TEXAS ZORPUS CHRISTI SHEET 1 1975).

LEGEND FOR FIGURE 3
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streams that originated in West Texas, New Mexico, and possibly the
Rocky Mountains (Eargle, et al, 1975). The unit consists of calcareous
sand interbedded with calcareous clay and gravel. Beneath Padre Island,
the Goliad Formation reaches a thickness of 370 m (1,100 ft) (Baker,
1978).

The wunits composing the Lissie Formation (Pleistocene) which -uncon-
formably overlies the Goliad Formation are fluvial deposits representing
meanderbelt, levee, crevasse splay, floodplain, and distributary facies
(Barnes, 1975). The sequence found in the Lissie Formation is similar
to that being formed by the Brazos River (Achalabhuti, 1976). The
Lissie Formation is composed of sand, silt, and clay, with minor amounts
of gravel and iron-manganese hydrous oxides (Barnes, 1975). The Lissie
Formation reaches -a thickness of 180 m (600 ft) in Nueces County
(Shafer, 1968); it crops out in the northwestern corner of the qguad-
rangle.

The Beaumont Formation unconformably overlies the Lissie Formation and
consists mostly of clay interbedded with sand, silt, and gravel. Stream
channel, point bar, levee, backswamp, marsh, mud flat, and lagoonal
facies are represented in the formation (Barnes, 1975). The Beaumont
Formation attains a thickness of 150 m (500 ft) in Nueces County
(Shafer, 1968); it crops out in the northern half of the quadrangle.

Windblown deposits, including sand dunes and sand and silt sheets, form
the surface material in the southern half of the quadranglie. Northern
Kenedy County and western Kleberg County are covered with migrating sand
and silt sheets. Dune complexes are generally oriented with the longi-
tudinal axis perpendicular to the coastline.

Because of its 1limited areal extent, the Deweyville Formation was
combined with alluvial and barrier island deposits on the generalized
geologic map of the Corpus Christi Quadrangle.

Recent deposits occur along - -the Nueces River basin and on Padre Island.
In the Nueces River basin, alluvium forms point bar, levee, and stream
channel deposits. Padre Island is a typical barrier island sequence.

STRUCTURE

Geologic structure of the survey ‘area is relatively simple. The units
form a monocline that dips gently toward the coast. No evidence of
faulting is exposed on the surface. However, growth faults and diapirs
caused by salt domes are common in the subsurface.

HYDROLOGY

The Evangeline aquifer is the oldest aquifer sampled in the survey area.
Upper sections of the Fleming and Goliad Formations comprise this
aquifer. The contact between the Goliad Formation and the Upper Fleming
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Formation is difficult to determine in the subsurface, and they are
hydrologically connected. Therefore, this part of the stratigraphic
sequence is an intraformational aquifer. Thickness of the Evangeline
aquifer, beneath Padre Island, is 770 m (2,500 ft) (Baker, 1978).
Abundant amounts of fresh to slightly saline water are produced from
this aquifer.

The Chicot aquifer includes the Lissie and Beaumont Formations. The
Lissie and Beaumont Formations are indistinguishable in the subsurface.
Baker (1978) has differentiated the Goliad Formation from the Lissie and
Beaumont Formations; hence, the Chicot aquifer from the Evangeline
aqufier. He made this differentiation on the basis of a higher clay
content in the Lissie and Beaumont Formations, and the decrease in
amount and quality of water in the Chicot aquifer. The thickness of the
Chicot aquifer is approximately 300 m (1,000 ft) (Baker, 1978).

URANIUM OCCURRENCES

At the present time, no uranium is being mined in the study area, but
there has been extensive exploration in counties to the north, north-
west, and west of the study area. The presumed host units for uranium
in the West Texas Coastal Plain are the Whitsett, Catahoula, and QOak-
ville Formations (Eargle, et al, 1975). In the study area, these
formations are present only in the subsurface, and no groundwaters were
collected from these formations. West of the study area in Duval County,
one deposit in the Goliad Formation is being mined above the Palangana
salt dome (Eargle, et al, 1975).

SAMPLE COLLECTION
CHRONOLOGY OF THE SURVEY

Reconnaissance sampling 1in the Corpus Christi Quadrangle began in
October 1979 and was completed in November 1979. Al1l field sampling was
performed by UCC-ND personnel. Laboratory analysis, as well as compi-
lation and verification of all field and laboratory data, continued
throughout the sampling period. The final field and laboratory data
base used to prepare the statistical and areal distribution of uranium
and uranium-related variables for this report was completed in March
1980.

FIELD PROCEDURES

A total of 119 groundwater and 57 stream sediment samples were collected
within the boundaries of the Corpus Christi Quadrangle. No samples were
collected in the southern one-third of the quadrangle because it was not
possible to obtain the required permission. Plates 1 and 4 are overlays
at a scale of 1:250,000 showing sample locations for groundwater ‘and
stream sediments, respectively. Drainage basins are drawn in on Plate 4
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to indicate the area represented by the stream sediment samples. Pro-
ducing horizon codes for groundwater samplies were determined by using
Figure 4 which shows the approximate depth to the base of the Chicot
aquifer. Detailed information regarding techniques of sample collec-
tion, recording of site data, field equipment, and recording field
measurements may be found in the following reports: '"Hydrogeochemical
and Stream Sediment Procedures of the Uranium Resource Evaluation
Project" (Arendt, et al, December 1979); "Procedures Manual for Ground-
water Reconnaissance Sampling" (Uranium Resource Evaluation Project,
March .1978); "Procedures Manual for Stream Sediment Reconnaissance
Sampling" (Uranium Resource - Evaluation Project, May 1978). Field
observations were recorded on the field forms shown in Table C-2 and are
- included in the microfiche in Appendix C.

CONTAMINATION

Precautions were taken to avoid the possibility of collecting contami-
nated samples. Wells which were affected by chlorination, water-
softening, or filtering devices were not sampled if the sample could not
be taken before the water passed through such devices. Any well. that
had not been pumped recently was allowed to run long enough to flush the
system, and the fact that it had no recent use was noted on the field
form. Since the possibility for contamination is high in dug wells,
these are indicated on the field form. Any wells thought to be contami-
nated were noted as such on the field form. Wherever possible, sediment
samples were collected upstream from road crossings. Visible signs of
contamination or the presence of cultivated areas upstream from the
sample site were noted on the field form.

The principal crops grown in the survey area are cotton and grain
sorghum. Most fertilizers are nitrates and phosphates and are applied
from mid-November to mid-January. Large-scale ranching is prevalent in
the southern third of the quadrangle.

0i1, gas, and petrochemical production are major industries in the
Corpus Christi Quadrangle. Groundwater contamination may occur from the
movement of brines through improperly cased oil and gas wells, oil test
wells that are not properly sealed or cased, and the infiltration of oil
field brines from surface disposal pits (Shafer and Baker, 1973; Shafer,
1968).

CHEMICAL ANALYSIS

A1l samples collected in the survey area were returned to the URE
Project laboratory in Oak Ridge, Tennessee for preparation and analysis.
The elements determined and the analytical techniques used along with
the appropriate detection 1imits are given in Table 1. These detection
_ limits are considered the best average during normal operation; however,
some variables have values reported below these limits. All water
samples were received in 250-m1 polyethylene bottles and were filtered
through 0.45-pm cellulose acetate paper. Stream sediment samples were
dried overnight at 85°C and sieved to collect the <150-pm fraction.
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Table 1

DETECTION LIMITS OF VARIABLES DETERMINED IN WATER AND SEDIMENT SAMPLES

Detection Limit

Sediment Water

Variable Method (ppm) (ppb)

U-FL Fluorometry 0.25 0.2

U-MS Mass Spectrometry-Isotope Dilution -- 0.02

U-NT Neutron Activation-Delayed Neutron Count 0.02 --

As Atomic Absorption . 0.1 0.5

Se Atomic Absorption 0.1 0.2

Ag Plasma Source Cmission Spectrometry 2 2

Al Plasma Source Emission Spectrometry 0.05(a) 0

B Plasma Source Emission Spectrometry 10 8

Ba Plasma Source Emission Spectrometry 2 2

Be Plasma Source Emission Spectrometry 1 1

Ca Plasma Source Emission Spectrometry 0.05(a) 0.1(b)

Ce Plasma Source Emission Spectrometry 10 0

Co Plasma Source Emission Spectrometry 4 2

Cr Plasma Source Emission Spectrometry 1 4

Cu Plasma Source Emission Spectrometry 2 2

Fe Plasma Source Emission Spectrometry 0.05(a) 0

Hf Plasma Source Emission Spectrometry 15 --

K Plasma Source Emission Spectrometry 0.05(a) 0.1(b)

La Plasma Source Emission Spectrometry 2 --

Li Plasma Source Emission Spectrometry 1 4

Mg Plasma Source Emission Spectrometry 0.05(a) 0.1(b)

Mn Plasma Source Emission Spectrometry 4 2

Mo Plasma Source Emission Spectrometry 4 4

Na Plasma Source Emission Spectrometry 0.05(a) 9.1(b)

Nb Plasma Source Emission Spectrometry 4 --

Ni Plasma Source Emission Spectrometry 2 4

P Plasma Source Emission Spectrometry 5 0

S¢ Flasma Source Emission Speclrumetry 1 1

Si Plasma Source Emission Spectrometry -- n.1(b)

Sr Plasma Source Emission Spectrometry 1 2

Th Plasma Source Emission Spectrometry 2 --

Ti Plasma Source Emission Spectrometry 10 2

) Plasma Source Emission Spectrometry 2 4

Y ‘Plasma Source Emission Spectrometry 1 1

In Plasma Source Emission Spectrometry 2 4

Ir Plasma Source Emission Spectrometry 2 2

S0, Spectrophotometry -- Sgb;

1 Spectrophotometry -- o(b

(a)Detection limits expressed in percent.
b)Detection 1imits expressed in ppm.
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Part of the sediment sample was dissolved in 10 ml of 1:1 nitric-
hydrofluoric acid. The analytical procedures which were used have been
described by Cagle (1977) and Arendt, et al (December 1979). All
observed data for all samples are included in the microfiche in Appen-
dix C. '

QUALITY CONTROL
MEASUREMENTS CONTROL

The procedures used to analyze URE Project reconnaissance samples
require that calibration standards, check samples, and blanks be
analyzed along with normal samples to ensure the validity of the
reported results. A measurements control program provides information
concerning precision and reliability of these measurements. Control
samples of two water batches and two sediment batches are submitted
anonymously along with routine samples on a daily basis. A statistical
summary of results reported on control samples, which were analyzed
along with the samples included in this survey, is given in Table 2.
Results of wuranium analysis of water and sediment control samples
obtained from the Ames Laboratory as- part of the Multilaboratory
Analytical Quality Control for the HSSR Program are reported by D'Silva,
et al (1979).

PRINCIPAL COMPONENT ERROR ANALYSIS

A principal component analysis of data from well water and stream sedi-
ment samples was used to produce an ordered list of samples using the
eigenvalue statistics as described by Kane, et al (1977), where the most
extreme samples were listed first. Additional unusual samples were
identified if single-element measurements were outside a three standard
deviation confidence interval around the mean. The laboratory and field
data from the unusual samples identified by this procedure were re-
viewed. Four well water samples (038101, 038120, 038191, 0382238) and
three stream sediment samples (038061, 038127, and 038166) which
appeared to be the most unusual were submitted for reanalysis. The
original results were compared to the results from reanalysis. Of the
more than 200 individual analyses that were compared, the only results
which were considered to be in error in the original analysis and thus .
require corrections were multielement values for Sediment Samples
038061, 038127, and 038166. This low error rate for the unusual samples
indicates a high level of reliability for the laboratory measurements.

GEOCHEMICAL RESULTS

A statistical summary of all geochemical variables determined and the
correlation matrix of selected variables for groundwater and stream



Table 2

SUMMARY OF MEASUREMENTS CONTROL RESULTS OBTAINED WITH SAMPLES FROM THE CORPLS CHRISTI QUADRANGLE

Batch L-4 ~ Batch H-4 .
Stardard Coeff-cient Stancard  Coefficient
No. of Mean Desiation 05 No. of Mean Deviatiom
Element Method Samples {ppb) (epb) Variztion  Samplas (ppb) (o) Variation  Element Hethod
u msla) 1 0.52 0.0 0.C 8 9.92 0.4  0.06 u FL
u fLib) 29 0.68 0.23  0.35 25 10.30 0.632  0.06 u nrle)
As aale) 33 3.5 0.72 0.20 a 0.7 6.29 0.42 As AA
Se AA 37 1.2 0.17 0.1 a 0.8 0.31 0.38 Se AA
Al ps(d) 30 96.0 7.6 0.18 30 350.0 2.4 0.08 Al PS
B PS 28 1,584.0 n.2 0.04 32 7.0 4.0 0.05 B PS
Ba [ 28 139.0 5.2 0.04 32 32.0 1.4 0.0% Ba [
ta P 30 10,200.0 5.0 0.05 30 98,500.0. 4,3°0.0 0.04 Be ps
Co PS 3 20.0 2.7 0.3 30 95.0 4.6 0.05 Ca PS
cr PS 26 95.0 5.0 0.05 34 19.0 3.6 0.19 Ce [
Cu PS 30 64.0 13.6 0.3 33 208.0 0.3 0.10 Co PS
Fe ps 31 86.0 2.7 0.25 30 984.0 9.5 0.05 cr [
K PS 30 1,910.0 320 0.17 34 20,100.0 2,363.0 0.12 Cu PS
Li PS 31 -17.0 21 0.12 33 102.0 8.5 0.08 Fe PS
Mg PS 28 9,300.0 390.0 0.0t 30 72,400.0 3,1€0.0 0.04 K [
Mn PS 31 20.0 .7 0.0z 30 103.0 48 0.05 Li ?s
Mo PS 28 34.0 Y 0.2 33 6.0 57 0.90 Mg ps
Na pS 30 1,600.0 22C.0 0.1+ 33 44,800.0 3,760 O 0.08 -Mn PS
Ni PS 28 192.0 £.8 0.0t 32 38.0 4.6 0.2 Mo [
P [ 3 109.0 21.2 0.1¢ 34 4,790.0 4ca.2 0.08 Na PS
Sc PS 28 62.0 3.8 0.0¢ 3 1.0 0.7 0.06 Hib PS
st [ 26 920.0 8.0 0.0¢ 34 7,960.0 912.0 0. Ni PS
sr pS 30 54.43 1702 0.07 30 5,155.77  170.64% 0.03 4 PS
Ti PS’ 28 3.0 7.0 0.06 32 40.0 2.2 0.05 Sc PS
v [ 26 10.0 3.0- 0.27 . 30 41.0 5.0 0.1z sr PS
Y PS 3 9.0 (8] 0.12 32 47.0 2.0 0.04 Th PS
In PS 28 498.0 30.4 0.06 28 48.0 ‘223 0.4¢€ Ti Ps
v PS
Y PS
n [
Ir PS

Meas srements Contro” Resuilts for Water

(a)Mass spectrometry.

(b}Fivorometric analys-s.

Clatomic absorption.

d)plasma source emiss on spectroscopy.

e)Neutron activation delayed neutron couit.

Measurarents Control Results for Stream Sediment

Batch R-3 Batch §-2
Standard Coefficient Standard Coefficient
No. of Mean Deviation cf No. of Mean Deviation of
Sampies (ppm) Varjation Samples (ppm) Variation
52 4.15 0400 0.10 30 9.93 0.8 0.09
61 4.86 0135 0.03 40 10.26 0.276 0.03
38 3.6 0.53 - 0.15 24 9.8 0.98 0.10
40 0.4 0.24. 0.53 27 0.8 0.28 0.36
53 31,900.0 2,450 0 0.98 32 55,800.0 4,470.0 0.08
57 12.0 61 0.48 32 49.0 9.7. 0.20
50 416.0 161 0.4 35 381.0 20.3 0.05
56 1.0 23 1.34 35 2.0 0.6 0.27
57 2,700.0 440 ¢ 0.16 "36 3,500.0 470.0 0.13
49 62.86 10 815 0.17 32 83.19 22.161 0.27
55 13.0 23 0.17 34 22.0 4.1 0.18
53 27.0 1.7 0.6 34 60.0 4.3 0.07
53 21.0° 2.7 0.43 3 45.0 2.9 0.06
53 17,700.0 1,150.0 0.96 32 33,600.0 1,580.0 0.05
53 9.800.0 810.0 0.08 30 19,400.0 1,580.0 0.03
55 22.0 1.5 0.07 34 34.0 3.4 J9.10
53 2.100.0 130.0 0.96 34 5,300.0 330.0 0.06
53 1.898.0 12.4 0.86 32 761.0 38.4 0.05
56 2.0 1.2 . 0.7 34 21.9 2.4 0.09
$5 1,500.0 130.0 0. 34 2,100.0 200.0 0.10
57 12.0 338 0.21 5 10.0 5.3 0.50
57 8.0 2.4 0.73 34 $6.0 3.3 0.06
53 1,808.0 2510 0.i4 32 808.0 88.3 o.n
55 | 5.0 0.6 0.i0 2 1.0 0.7 0.06
51 54.39 2.846 0.05 35 79.94 5.693 0.07
57 - 7.0 4.3 0.€0 36 8.0 2.6 0.32
53 3,197.0 8.0 0.09 36 2,955.0 267.7 0.09
53 52.0 4.5 0.09 30 157.0 10.7 0.07
55 19.0 1.5 0.8 34 28.0 1.4 0.05
51 88.0. 7.5 0.09 32 100.0 6.2 0.06
51 131.0 8.3 0.c7 32 2.0 5.9 0.05

ve
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sediment samples collected in the Corpus Christi Quadrangle are pre-
sented in Appendixes A and B, respectively. Symbol plots, log fre-
quency, lognormal probability, percentile plots, and tabular data
listings for selected variables are also included. A1l field and labor-
-atory data for groundwater and stream sediment samples may be found on
microfiche in Appendix C. Details of all sampling, analytical, and
statistical procedures are discussed in Report K/UR-100 (Arendt, et .al,
December 1979). '

For discussion purposes, the 15th and 85th percentile concentrations are
contoured on the symbol plots for all elements in Appendixes A and B, to
indicate areas of low and high concentrations. This represents values
of approximately one standard deviation below and above the mean for a
normally distributed population. For more careful evaluation of the
data presented, concentration levels considered to be anomalous should
be determined separately for each geologic unit within the quadrangle.

GEOCHEMICAL DISTRIBUTIONS IN GROUNDWATER

The sample site locations for groundwater samples collected in the
Corpus Christi Quadrangle are shown on Plate 1 at the 1:250,000 scale.
Symbol plots for uranium and specific conductance are presented at this
scale on Plates 2 and 3 and at the 1:1,000,000 scale in Figures A-1b and
A-2b, respectively. A map of the major producing horizons sampled and
the samples noted as having hydrogen suifide odor at the time the
samples were collected is presented in Figure 5. The -distribution of
samples by producing horizon is listed in Table 3.

Observed data for the variables uranium, specific conductance, 1,000-
uranium/specific conductance, boron, chloride, 1lithium, sodium,
selenium, strontium,  pH, and sulfate are listed in Table A-3. The
figures 1in Appendix A present log frequency, lognormal probability,
percentile, and symbol plots for these variables.

Uranium

The percentile plot (Figure A-la) indicates the waters produced from the
Evangeline aquifer have a higher background range for uranium than
groundwater produced from the Chicot aquifer. The symbol plot for
uranium (Plate 2 and Figure A-1b) indicates most groundwaters with
uranium concentrations greater than the 85th percentile (20.00 ppb)
occur in a trend in the western part of Nueces County. One well near
the periphery and the two northernmost wells in the trend have been
determined to produce from the Chicot aquifer. The remaining 12 wells
in the trend have been determined to produce from the Evangeline
aquifer.
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Table 3
DISTRIBUTION OF SAMPLES BY GEOLOGIC UNIT FROM THE CORPUS CHRISTI QUADRANGLE

Geologic No. of No. of
Map Groundwater Sediment
Geologic Member Code Samples Samples

Alluvium
Barrier Island Deposits QD 2 ~ 1
Deweyville Formation
Windblown Deposits QWBD 0 5
Chicot Aquifer AQCH 42 0
Beaumont Formation QPB A 0 39
Lissie Formation QPLI 0 1
Evangeline Aquifer AQEV 75 0

Total . 19 46
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Most groundwater samples collected in San Patricio and Aransas Counties
have uranium concentrations less than 0.45 ppb (15th percentile). These
waters are produced from the Chicot aquifer. Samples collected around
Baffin Bay also have uranium values less than 0.45 ppb and are produced
from the Evangeline aquifer.

The correlation matrix (Table A-2) indicates significant positive cor-

relations with coefficients for both Pearson and Spearman correlations
greater than 0.35 between uranium and selenium.

Specific Conductance

Figure A-2b indicates that most groundwater samples having specific
conductance values greater than 4,638 umhos/cm (85th percentile) occur
in a northwest-southeast trend southwest of Corpus Christi Bay. Samples
with specific conductance values less than 1,949 pumhos/cm (15th per-
centile) generally occur in the southern and extreme northeastern
sections of the quadrangle. The percentile plot (Figure A-2a) indicates
the waters produced from the Chicot aquifer have higher background
values than from the Evangeline aquifer.

The trend of high specific conductance values, located southwest of
Corpus Christi Bay, is composed of six wells producing from the Chicot
aquifer and five wells producing from the Evangeline aquifer. Ground-
waters with low specific conductance values (northeastern and southern
sections of the quadrangle) are produced from the Chicot aquifer and the
Evangeline aquifer, respectively.

The correlation matrix (Table A-2) indicates significant positive corre-
lations with coefficients for both Pearson and Spearman correlations
yreater than 0.35 between specific conductance and boron, chloride,
1ithium, molybdenum, sodium, and sulfate, and a negative correlation
between specific conductance and silicon.

Related Variahles

In addition to uranium and specific conductance, variables considered
useful for interpretation of the data include 1,000-uranium/specific
conductance, boron, chloride, lithium, sodium, selenium, strontium, pH,
and sulfate. Symbol plots, log frequency, lognormal probability, and
percentile plots for these variables are presented in Appendix A.

The area that appears to have the greatest potential for wuranium
mineralization is the western section of Nueces County. Comparison of
the 1,000-uranium/specific conductance symbol plot (Figure A-3b) to the
uranium symbol plot (Figure A-1b) indicates a slight difference in the
samples consideéred to have high wuranium concentrations. The two
northernmost samples shown in the trend on the uranium symbol plot and
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determined to produce from the Chicot aquifer, do not have .wvalues
greater than the 85th percentile on the 1,000-uranium/specific con-
ductance symbol plot. The normalized uranium trend is composed of eight
samples, seven of which produce from the Evangeline aquifer and one
which produces from the Chicot aquifer. Most of the groundwaters in the
trend are basic and have high selenium and strontium values. Selenium
and strontium are the only variables listed in Table A-3 that show an
association to the trend of high uranium values.

Groundwaters collected from the area southwest of Corpus Christi Bay and
to the northeast of the area of anomalous uranium concentrations have
high values for specific conductance, boron, chloride, 1ithium, sodium,
and sulfate. The concentrations of these variables may indicate mixing
of brines or brackish water with the water in the Chicot aquifer.

Summary of Groundwater Data

The area that appears most promising for potential uranium mineraliza-
tion is represented by a trend of high 1,000-uranium/specific conduc-
tance values in the western part of Nueces County. The groundwaters in
this trend are produced from the Evangeline aquifer, except for one
sample taken from the Chicot aquifer. High selenium and strontium values
are associated with the samples in the trend. An area of saline water
is ‘located to the southwest of .Corpus Christi Bay and may be associated
with improper brine disposal or an influx of brackish water into the
Chicot aquifer.

GEOCHEMICAL DISTRIBUTIONS IN STREAM SEDIMENTS

Sample site Tlocations for stream sediments collected in the Corpus
Christi Quadrangle are shown on Plate 4. The symbol plot for the
hot-acid-soluble. uranium as determined by fluorometric analysis (U-FL)
and thorium is presented on Plates 5 and 6, and in Figures B-1lb and
B-4b, respectively. The stream sediment data subset used to generate
Tables B-1 and B-2 and the figures in Appendix B included all stream
sediment samples collected from basins that average 25 km2 (10 mi2).
Samples collected from basins larger than 50 km® (Phase G) were not
included. The distribution of the stream sediment samples collected
from the major stratigraphic units is shown in Table 3. Data - for all
stream sediment samples collected in the Corpus Christi Quadrangle are
included in Table B-3 and in the microfiche in Appendix C.

Observed data for the variables hot-acid-soluble uranium (U-FL), uranium
as determined by neutron activation (U-NT), U-FL/U-NT, thorium, arsenic,
chromium, 1ithium, sodium, nickel, strontium, and zirconium are listed
in Table B-3. The figures in Appendix B represent log frequency, log-
normal probability, percentile, and symbol plots for these variables.
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Uranium

Uranium in stream sediment samples is analyzed in two ways to obtain
both U-FL and U-NT. The symbol plot for U-FL (Figure B-1b and Plate 5)
indicate that there are six samples that have concentrations above 1.93
ppm (85th percentile). Four of these sediment samples. are derived from
basins draining the Beaumont Formation and the remaining two sediment
samples are derived from basins draining windblown and alluvial
deposits. The percentile plot (Figure B-la) indicates the background
range for U-FL is evenly distributed throughout all samples collected.
Sediment samples with U-FL values less than 0.92 ppm (15th percentile)
are located in the northwestern section of the quadrangle.

The symbol plet for U-NT (Figure B-2b) indicates that concentrations
above 2.62 ppm (85th percentile) occur in seven stream sediment samples,
five of which are derived from basins draining the Beaumont Formation,
one sample which represents windblown deposits, and one sample from
alluvial deposits. The percentile plot (Figure B-2a) indicates the
samples derived from alluvial and windblown deposits have a higher
background range than the samples derived from the Beaumont and Lissie
Formations.

The correlation matrix (Table B-2) indicates significant positive
correlations with coefficients for both Pearson and Spearman correla-
tions of greater than 0.30 between U-FL and U-NT, calcium, 1ithium,
sodium, strontium, titanium, vanadium, and zirconium. The matrix also
indicates a correlation with a coefficient greater than 0.30, between
U-NT and U-FL, calcium, strontium, titanium, vanadium, and zirconium.

The symbol plot for U-FL/U-NT (Figure B-3b) indicates that samples
having a U-FL/U-NT value greater than 0.88 (85th percentile) occur in
the central part of the sampled area, and are derived from the Beauiont
.. Formation. Samples collected in the northern part of the quadrangle
have U-FL/U-NT values less than 0.52 (15th percentile). This trend of
low values can be traced northward into the Beeville Quadrangle (Uranium
Resource Evaluation Project, October 19739) and the sediments appear to
.be derived from the Beaumont and Lissie Formations.

Thorium

The symbol plot for thorium (Figure B-4b and Plate 6) indicates that
most thorium concentrations above 8 ppm (85th percentile) are present as
. scattered -occurrences in sediments derived from the Beaumont Formation.
Sediments with concentrations less than 3 ppm (15th percentile) also
appear to occur in scattered locations throughout the quadrangle. The
percentile plot (Figure B-4a) indicates that the sediments-derived from
"the Beaumont and. Lissie Formations have a distinctly higher background
range than those collected from the alluvial and windblown deposits.
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The correlation matrix (Table B-2) indicates significant positive corre-
lations, with coefficients for both Pearson and Spearman correlations of
greater than 0.30 between thorium and cerium, nickel, and yttrium.

Related Variables

Because of the low sample density caused by low relief, poor and arti-
ficial (man-made) drainage, farming and ranching activities, oil and
natural gas fields, industrial development, and the high probability of
contamination, the stream sediment data obtained from the Corpus Christi
Quadrangle is apparently inconclusive in determining areas of potential
uranium mineralization.

In addition to the low sampling density and probable contamination,
other factors considered to complicate the geochemistry, and thus the
identification of the area of greatest uranium mineralization potential,
are the speculative sources for the origin of the Beaumont Formation and
the windblown deposits.

The symbol plots for all variables listed in Table B-3 show clusters of
samples having concentrations greater than the 85th percentile that are
spacially similar to those samples that have U-FL and U-NT values above
the 85th percenti]e. However, the values for the 85th percentile for
U-FL and U-NT, 1.93 and 2.62 ppm, respectively, are very low. There-
fore, the area is not considered to be favorable for the occurrence of
uranium mineralization. '

Summary of Stream Sediment Data

Because of the low sample density and the presence on the surface of
Recent-to-Pleistocene strata which have multiple sources, the stream
sediment data are considered to be inconclusive for identifying poten-
tial areas of wuranium mineralization. However, the samples that show
U~-FL and U-NT values above the 85th percentile are derived from basins
draining the Beaumont Formation. This occurrence may be related to the
mineralogy of the unit; the Beaumont Formation is predominantly clay
while the other surface unit - the windblown deposits - are predomi-
nantly sand and silt. Uranium and other elements may be adsorbed onto
clay particles and therefore clay-rich units may show enr1chment when
compared with sandy units.
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STATISTICAL SUMMARY FOR GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE

Table A-1

NO. SAMPLES ANALYZED
BELOW COEFFICIENT t.N_TRANSFORMAYION
MEASURABLE DETECTION DETECTION MINIMUM MAXIMUM STANDARD OF BQHUSI
ELEMENT VALUES LIMITY LIMIT VAMLYE VALUE MEAN MEDIAN MODE DEVIATION VARIAYION ME AN Se Do MEAN Se Do
V) 113 [ <0.20 . <3,20 92.38 10.09 4.+30 0.46 12,956 1.284 1 .40 154 127 159
SP 119 942 17190 3353 2844 2255 1971.2 0e6 8,00 0.47 8200 046
usse 119 0.03 34,86 377 1.58 0.20 Se511 1,463 012 1.84 0.15 183
u/8 119 0.048 S4,67 6.17 2.14 030 9.532 1544 0.55 1.91 0.58 1 .90
ussn 119 B.16 10168,00 146,12 32.81 2.67 930,081 64365 307 1.86 3.11 178
AG 42 kdnd <2 <2 17 S <2 <2 3.8 046 158 0.63
AL 57 62 <10 <10 84 18 <10 <10 12.8 0.7 281 0.43
AS 1048 15 <0e5 <0eS5 37.8 [P ) 3.9 <0eS Se77 090 149 0.90 1.28 1.23
Q 119 104 10089 2657 1819 1011 2140.9 D«.8 T+57 0«85 Te61 0.87
BA 118 L <2 <2 1676 70 13 11 2212 3.1 2.93 126 2082 1e41
8E 3 116 <1 <1 1 1 <1 <t 0.0 0.0 0.0 0.0
CA 119 265 281.3 33.6 21.1 16.6 36.95 1.10 3.14 0.84 3.13 0.85
co A48 7 <2 <2 9 3 <2 <2 1.8 05 1248 0e45
CR ts 10a <4 <4 15 7 <4 <a 3.7 045 194 0.46
[olV) 38 8 <2 <2 15 4 <2 <2 3.9 0.9 126 067
FE 88 33 <10 <10 481 23 13 15 Sl1.9 202 282 0.55 2458 0.53
x 119 1.2 28.8 S.6 Se2 204 3.75 0.67 154 0.63 153 0.59
Ly 119 11 240 83 75 60 38.3 0.5 4,31 051 4.34 0453
MG 119 1.0 104,6 13.1 8.0 6.0 15,30 117 2014 0.93 2413 0.92
MN in 18 <2 <2 48S 20 S <2 553 27 2008 lel? 1.64 1 .54
MO 102 17 <a <4 152 29 19 <4 2546 09 3.08 Q.78 287 1.07
NA 119 101.2 891, 2 349,0 309.5 285.2 137.98 0.40 578 Oeél Se79 0e87
Nt 3s .84 <a <a 15 7 <& <a 3.2 [ 19 3 1.90 0.40
P 2 | 38 Brd <40 <40 1435 737 <40 <40 986e4 1«3 $.48 2453
sC as T4 <1 <1 4 1 <1 <t O0eb 0e6 0.08 0.30
SE 112 nd <0.2 <0e2 545 0.7 Oed 0eS 0«79 1«21 ~0e72 0.67 -0.84 0.71
St 119 Ge8 29.8 B8e6 Te? Te? 4,08 OeA7 2.07 Oeé1 2,07 0.38
SR 119 280 6555 1750 1598 765 1107.9 0.6 Te26 068 7e28 0.75
T? .49 T0 <2 <2 16 S <2 <2 3.1 0.6 149 0.59
v 52 67 <a <a 29 11 <s <a 7.0 0.6 2.27 0.60
Y 38 81 <1 <1 1 1 <1 <1 0.0 0.0 0.0 0.0
ZN 116 3 <4 <& 1793 67 26 k2 181.6 2.7 3 .48 0.98 3.38 1.12
R a1 78 <2 <2 8 3 <2 <2 1.6 0.5 114 0.43
T =AK 119 144 400 267 261 226 521 0e2 Se57 0.20 557 0,20
M- AK 119 122 490 264 260 270 5267 0.2 5456 0.20 5.56 0.21
o —'AK 119 o 92 S 0 [+] 112 2.0
(48 119 79 2000 530 376 222 409.48 0e8 6,01 0.73 6,01 0.74
NA/C 119 0e22 3.58 093 0.71 0.82 0616 0.661 ~0e23 055 -0.25 0.56
PH 119 Q.4 9.2 Te7 T8 8.0 0.71 0.09
S04 116 Z <5 <5 1840 250 175 215 283.2 1e1 S5.16 0.85 Sel1 1.08
4
NOTE: Refer to Table 1, Page 22 and Table C-1, Page C-4 for concentration units and symbol definitions.
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Table A-2

CORRELATION MATRIX FOR GROUNDWATER

aile OF THE CORPUS CHRISTI QUADRANGLE
L-v 1.00
« 113)
L-SE
039882
L-SE Ocdloss 1.00
( 106) « 112)
- L=AS
-0.21%8 -0.09
L-AS -0.25¢2 -0.03 1.00
¢« 99) ( 98) ¢ 104)
L-SR
0.22%8 0.3882s ~0 33862
L-SR 0. 24858 0.80%2% | -0.46¢%% 1.00
¢« 113) ¢« 112) ( 104) « 119)
. ~=-SP
~0.28882 0.08 0.03 0e43%%8
L=SP —0.238%%¢ 0.18 0.15 033882 1.00 ¢
« 113) « 112) ( 104) ( 119) « 119}
. L~CL
-0e.26% %% 0.03 0.08 032588 0.83%8%
L=CL ~0.23%* 0.04 0.12 028888 0.82%48 100
« 113) « 112) « 104) ¢« 119) ( 119) « 119)
L-L!I
~0.09 0.09 -0.07 [ TS-38 2 1/ 0. 82858 0.6688%
L-LI -0.14 0.+09 -0.03 0818528 0.85¢%%% 0+ 67%%8 1.00
( 113) ¢ 112) ( 104) ( 119) « 119) « 119) { 119)
L=NA
-0.11 0406 ~0.04 0.4488% 0.85%%% 0.6TERS 0.92%88
L=-NA -0.15 0.06 0.01 0c 33022 0.8508¢ 0.6308% [ I-7¥ 1 34 i.00
« 113 (« 112) « 1048) « 119) ¢« 119) « 119) « 119) (« 119
L-8
-0.14 0.07 0.07 0e2788¢ 0.81%88 0o 66888 0.87%%% 0. 88%ss
L-8 -0.18% Oel1 0.19% 0el4d 0e85%&% 0.69%2% O.81%¢% Q. 87%%s% 1.00
« 113) t 112) ( 104) { 119) « 119) « 119) « 119) ( 119) ¢ 119)
-0.09 -0.02 0,02 0,02 De.aT7haa 0.a2848 NedA3aas O.SAKS N.63808
L-%0 -0.10 0.03 0 .06 -0.04 Ded30ss 0+ 42888 0ea702s 0.538%8 0.61%8¢
(4 98) { 96) ( 94) (« 102) ¢« 102) ( 102) « 102) ( 102) ( 102)
0.01 0.19% -0.16 Oe34¢0s 0e85%%2 0418508 O.488¢s OecS484s [ P%-3-212 25
[ TY 0.02 021 %% -0.06 0e3lees 04903 Qe 50834 0+5548¢ Q.56404 0e56%32
« 111) « 109) « 101) { 116) ¢ 116) ( 116) « 116) ( 116) { 116)
~0432%%% -0.32%¢% 0.07 -0.2768% -0a11 0.00 ~0e22%% -0e218% -0 250288
L-BA -0:14 ~0.31%¢% -0.05 -0.18¢% ~0.30%8% -0,21%¢ —~0e29%%% -0,33%%8% -0.418%¢
« 112) « 111) ( 103) ( 118) ( 118) « 118) ( 118) ¢ 118) ¢ 118)
~QeslI® +0eld 0.02 Q.21 -0.00 -0.01 -0.12 =-0414 ~-0,08
LTAK =0.208% -0.12 0.03 ~0e 1988 -0.11 -0.06 =0e23%% ~0.23%¢ -0.13
¢« 113 « 1122 ( 104) ¢ 119) ( 119) { 119) ¢ 119) {« 119) f 119}
-0.16% 0.01 -0.01 033583 0.04 0.13 —-0e.18%% ~0e24%88% -0,328%8
L-CA =-0.16¢ 0.03 -0.03 032888 0.02 0.08 ~0sl4 ~0422¢% -0.28%%%
¢« 113 « 112) (« 104) « 119) ( 119) (¢ 119) « 119) (« 119) « 119)
=0.11 0408 -0400 OasaSeoe Oasl9ee OsE908s 0+01 -0+405 ~-0«14
L=-MG =-0.10. O0.12 -0.04 L3822 0.17% Qe 23%s -0.00 -0.08 -0.13
< 113} ( 112 { 104) 119 ¢ 119) { 119) { 119} « 119) { 113)
0. 2108 0«15 -0.28%%¢ 048888 -~0,.,31%68 -0,22%¢ ~0e3188% -0.38%8% -0,56%%%
L-K 0e.2388 0e12 -0.37883% 0.47888 -0,36888 -0.29888 -0,33%88 <~0.41888 -0.62%8¢
« 113) ¢« 112) (¢ 1048) ( 119) « 119} « 119} « 119} « 119) ¢ 119)
0.02 0,01 -0.19¢ Oe.218% -0.09 -0.11 -0.10 -0.16% -0.19%%
L=IN =002 0.00. - =0.204%s 0+23%8¢ =0,08 -0:10 =-0al12 -0s1G® —0asLloe
’ ( 110) ¢ 109) « 102) ( 116) ( 116) ( 116) ( 116) ¢ 116) ( 116)
0.01 ~0.10 0.278%¢ -0.18% ~0e40888 -0,300%% -0,48288 -0,.50%¢% -oﬂde.tt
L-SI -0.03 -0.198% 0.208% ~0.19%8 ~0.448%8 -0,38%8% —0.56%88 -0.57%88% -0.54%2
( 113) « 112} { 104) ( 119) ¢« 119) « 119 « 119) ¢ 119) « 119)
0.048 . 0.06 -0.13 -0.04 014 0.10 Oe 21%8 Qe 24%%8 Q03385
PH Oel78 O.11 -0.11 0.02 0.2088 0.06 0e29¢08 032888 Oetl 008
« 113) (« 112) { 104) « 119) { 1192 « 119} ( 119) « 119) ( 119)




NOTE: (1) Pearson correlat1on/$pearman correlation/(sample size).
If either element has a concentration below the labora-
tory detection limits, it is om1tted from the pairwise
computations.
(2) Significance levels: *-10%, **-5%, ***-1%.
L—-MO
1.00
{ 102)
-L.S0a
0. 59% 2%
0.60%es 1.00
€ 102) € 116)
L-BA
-0 47828 -0 49853
—0.50%8% ~—0.S59%¢% 1.00
( 101) ( 115) ¢ 118)
LTAK
=019 ~0ed 7888 0.35888
=0.23%% =0 .54%%» 0.360 0y 100
« 102) ( 116) ¢t 118) { 119)
L-CA
-0 3984 021458 029888 Oela
~0.38888% -0.268%% 032888 0.16¢ 1 .00
« 102) « 116) ( 118) ( 119) { 119)
. L-MG
—~0e31%%s -0e16% 02088 O0e 24808 0.89%8s
=0e3368s 025888 Q2480 Q27888 0«91%%s 100
( 102) { 116) f§t118) t 119) ( 119) « 119)
. . L=-K
-0.50%%8 -0.21%8 0.05 0,05 O«67%88 O«700ss
-0.50%8% -0.34000 0e.28088 0.09 063888 -0 «s65888 1 .00
¢ 102) ¢ 116) (118 119) « 119) ¢ 19 (119
) L=2N
~0e.24%% —0.21%% 012 . Oel4a 0.46888 0e 39855 0e37888
-0.25%% —0.238 0.28888. 0.16% 045888 0,398 0.44888 1.00
¢ 100) ( 113) ( 11S) { 116) { 116) ( 116) { 116) ( 116)
L-S1
~0e 46582 -~0e 47558 Qe.27808 0.05%%% 0.08%88 0 «288%s 031888 027888
~0.39%%8 ~0.S00es 0409000 0s 37000 De 00y 0 29%8s Oe30808 Oe«1988 100
¢ 102) ( 116) ( 118) ( 119) (« 119) (« 119) ¢ 119) { 116) ( 119
O.18¢ 0e2488% -p,1860 ~0.222¢ —0e48%%% —-0.30%%%2 -—0.378%¢ -0.24088 | -0,.47920
0198 0.20888 -0,29¢%88 —0.29%%% -0 54888 ~0 ¢ 36888 ~0,39888 <~0,2698% | ~0,51¢88
( 102) - ( 116) { 118) { 119) { 119) {« 119) { 119)
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« 116) ¢« 119)

PH

1.00
( 119)



Lognormal Probability
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PROBABILITY, FREQUENCY, AND‘PERCENTILE PLOTS FOR URANIUM (PPB) .
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE -
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Figure A-1b

GEOCHEMICAL DISTRIBUTION OF URANIUM (PPB)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR SPECIFIC CONDUCTANCE (wuMHOS/CM)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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GEOCHEMICAL DISTRIBUTION OF SPECIFIC CONDUCTANCE (uMHOS/CM)

IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR 1,000-URANIUM/SPECIFIC CONDUCTANCE
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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GEQCHEMICA. DISTRIBUTION OF 1,000-URANIUM/SPECIFIC CONDUCTANCE

IN 3ROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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Lognormal Probability
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PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR BORON (PPB)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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. GEOCHEMICAL DISTRIBUTION OF BORON (PPB)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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Lognormal Probability
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PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR CHLORIDE (PPM)
' IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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Figure A-5b

GEOCHEMICAL DISTRIBUTION OF CHLORIDE (PPM)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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Lognormal Probability
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Figure A-6a

PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR LITHIUM (PPB)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE



9 0 96°S0°

98* 9
28 0 T -
x

2750 x i
270 -
27130 B
2120 =

Q
2710 1
27 0 | | ) | : | L | L 1

"© ® © © © © o e
I'ﬂ n 2 " w L] n L] ; |; s )00 ey

Figure A-6b

GEOCHEMICAL DISTRIBUTION OF LITHIUM (PPB)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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Lognormal Probability
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PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR SODIUM (PPM)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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GEOCHEMICAL DISTRIBUTION OF SODIUM (PPM)
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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L Figure A-8b
GEOCHEMICAL DISTRIBUTION OF SELENIUM (PPB)

IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE
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NUNBER
38002
38008
38009
38010
38012
38013
380195
38040
38041
38043
38044
380458
38047
38050
38031
38032
38056
38087
38062
38063
38064
38069
38066
38067
38070 .
380718
38072
38088
38089
38091
38092
38093
38094
38097
380986
38099
38100
381018
38103
38108
38109
38106
38107
38108
38109
38110
LLINYY
38112
38114
38118
38117
38118
38120 .
38121
38123

PARTIAL DATA LISTING FOR 3ROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE

CORPUS CHRISTI QUADRANGLE -
OR SAMPLE De 0o Eeo

ST LAT
48-27.649
48-27.589
48-27.586
48-27.593
48-27.679
48-27.689
48-27.504
48-27.974

48-27.920 .

46-27.964
48—-27.913
48-27.96S5
48~-27.932
48-27.873
48-27.827
48-27.827
46~-27.984
48-27.986
48-27.98S5
48-27.968
48-27.323
48-27,288
48-27.282
48-27.343
48-27,36S
48-27.,407
48-27.696
48-27.827
48-27.874
48-27.872
48-27.767
48-27.768
48-27.787
48-27.929
40-57.966

48-27.964

48-27.970
48-27.974
48-27.963
48-27 924
48~-27.753
48-27.898
48~27.92S5
46-27.802
48-27 .91 6
48-27.710
48-27.748
40-27,739
48~-27.629
48~-27.,620
48-2T7.657

48-27,730 .

48~27.708
48-27,672
40-27.729

-

SAMPLE NUMBE
LAONG L TY
97,5685 ~3-03~
97.454 ~3-03-
97 + 334 ~-3-03-~
97.593 -3-03-
97.667 -3-03-
97.618 -3-03~
97.878 ~-3-03~
97.096 -3-03~
97.139 -3-03-
97.245 -3-03-
97.187 ~-3-03~
97.143 -3-03-
97.213 -3-03-
97.194 -3-03-
97.064 -3-03-
97222 ~3-03-
97.398 -3-03-
97.357 -3-03-
97322 ~3-03~
97.445 -3-03-
97.792 -3-03~
97.663 -3-03~-
97.731 -3-03-
97.745 -3-03~
97.706 -3-03-
97244 ~-3-03-
97.938 -3-03-
97.723 -3-03-~
97724 -3-03~
97.861 -3-03-
97.717 -3-03~
9T 571 -3~-03~
97.623 -3~-03~
97.608 ~3-03-
97.711 —-3-03-
97 « 669 —-3-03-
97.561 —3-03-
97.506 ~3-03-
97.615 -3-03~
97.700 ~3-03—
97,603 -3-03~
97.731 -3-03-
97.504 -3-03—
97696 -3-03-
97.576 -3-03-
97.624 ~-3-03-
97617 -3~03~
97,759 -3-03-
97.770° -3~03~
97.863 -3-03-
97.514 ~3-03-
97.908 -3-03-
97.780 .-3-03~
97.852 -3-03-
97.980 -3-03~

R
REP

Table A-3

u/sse

Je 32
0a36
0e72
045
0.91
037
Se5
25.
0e.38
0.0¢
244
0.11
1e4
0.21
0«34
004
J.03
Q.10
0el?7
Oel0
23.
Q22
Jel3
Ses
%.15
201
1.9
[ 7Y 1)
0493
8.25
069
Jeil
0.03
1«2
le1
3.8
0.08
G.08
J« 05
33
Jdel3
2.0
2.!
| ]
0e57
5.2
a.a
94
1 6.
3.7
3.0
6.9
35
3.0

GROUNDWATER
v sP
(PPB) UMHOS/CH
lel 3500
17 4900
2.3 3200
1e3 2900
2.4 2700
1ot 3100
10. 1900
25 1000
0.38 990
0.29 6900
3.7. 1S00
<0.20 940
4.6 3400
0.48 2300
0.56 600
<0.20 2500
<0.20 3300
0.42 4200
0.84 $300
0.61 2300
4% 1900
0439 3200
0.30 2400
11. 2100
0.32 2200
87 2200
8.7 2500
2.8 4300
3.9 4100
18 7400
3.4 S000
18. 5900
0e.21 G900
2.8 Z300
2.0 1800
6.2 1700
0.49 61 00
031 8300
0.21 4800
Se8 1500
0«59 4500
Te6 3300
2.5 1200
843 4700
1.8 3200
28. 5300
11. 4100
35. 3700
a1, 2600
13. 2800
1te 3800
26, 3700
92. 2600
17. 4200
18, 3100

600

]
(2>38)
5300
6100
4600
3200
2500
4000
1000
s70
10
8030
620
150
7600
290
23%0
130
2800
3800
5700
5400
920
1220
1100
1000
1200
990
1700
2500
2930
6900
4700
3100
5700
450
1830
1220
2820
8200
4400
1400
9100
3300
430
3300
1800
3500
3000
2700
1900
1800
2200
2300
1900
3300
2200

<L

(PPN)

320
330
190
170

140

170
230
150
110
1600
260
130
1800
330
200
490
640
940
1300
920
230
320
330
270
310
310
330
B0O
720
1500
750
1300
1400
140
260
220
1400
2000
920
250
740
650
210
740
610
1100
T20
640
3aso
430
700
690
340
730
480

Ll

(PPB)

100
110
71
78
78
92
S7
20
11
120
30
12
160
38
1
33
100
120
1190
120

NA

(PPH)

460.
S70e
410,
40C.
39Ce
42C.
270.
130.
110.
710,
180«
100.
890«
17C.
130.
230,
420
450
520.
‘50.
240,
310.
310.
260,
290.
250,
300,
450,
420,
630,
510.
S20.
610.
1104
220«
170«
430.
630.
430,
210«
460.
420,
100«
450.
290«
4604
400«
290«
290
360«
3560,
280.
400,
300.

SE

(PPB)

0.6
o.s
0.6
0.5
[+ Y 3
°.3
0.3
o.‘
0.3
0.3
03
0.2
[ Y
0.3
0.5
0.3
0.2
0.2
o.z
0.2
‘.o
0.3
<0.2
o.s
0.2
Sed
Ot
Oed
<0.2
<0.2
o.‘
0.8
<0.2
03
0.2
0.7
005
0.3
o.‘
o.J
o.‘
0.3
0.3
Oes
O«b
OeS
0.6
Oe?
0.9
3.4
12
o.‘
l.z
1«2
15

SR
(PPB)
1700
2100

S$70.

" 1200

890
91i0
1800
310
280
1300
560
350
4800
1000
530
700
350
330
750
730
2200
1200
1700
2200
2000
1700
770
1800
2200
1800
1300
4400
2600
770
290
800
3500
3000
1100
390
750
1000
750
2709
6290
6609
2200
2200
2100
2500
4700
2100
2200
3200
2000

PH

8.0
T+9
8e2
8.2
8.2
8.3
Te6
7.7
Ted
Te7
Teb
Te3
Te2
Tt
6.9
7.0
79
9.2
Te?
7.8
Te2
7.9
Te?
Te?
TeT
8.0
7.8
Tel
Tat
T3
Te6
Tel
8el
Teb6
Te?
Tet
Te0
T9
8el
7.8

81
8el
T3
71
7.8
8.1
8e.1
846
8.1
7.8

.80

8.2
8.2
7.9

(PPM)

180

2e-Y



NUMBER
38124
38125
38126
38130
38131
38133
38134
38136
33137
38139
38148
38151
38153
38155
38159
38162
38163
38164
38165
38167
38169
38170
3817t
38172
38175
38176
38177
38179
38180
38181
38183
38185
38186
38187
38188
38189
38190
36191
38192
38193
38194
368196
38196
38199
38202
38203
38204
38209
38207

38208
38220
38222
38223
38224
38227

ST LAT

48-27.662
48-27.621
48-27.542
48~-27.5068
48—-27.577
48-27.499
48-27.930
48-27.888
48-27.207
48-27.,340
48-27.81 4
40-27.931
48~-27,982
48-27.993
48-27.766
48-27.,8198
48-27.774
48—-27.855
48-27.688
48-27.712
48-27.652
48-27.688
48-27.740
48-27.966
48-27.878
48—-27.880
48-27.780
48-27.841
48-27.838
48-27.880
48-27.783
48~-27.929
48-27.968
48-27.978
48-27.927
48-27.911
48-27.782
48-27.662
48-27.296
48-27.298
48-27.343
48-27, 351
48~-27.401
468-27,.398
48—-27.459
48-27.469
48-27.448
48-~-27.389
48-27.450
48-27.,493
48-27.688
46-27.747
48-27.743
48-27.727
48~-27.,639

-

Table A-3, Continued

PARTIAL DATA LISTING FOR GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE

CORPUS CHRISTI QUADRANGLE -
OR SANPLE OD. 0. Eo

SAMPLE
LONG
97.797
97.810
97.854
97.762
97.811
97825
97658
97 .664
97.786
97.6993
97.775
97.778
97.778
97.838
97.814
978683
97 «892
97791
97.501
97.554
97545
97.561
97.646
97.867
97.878
97.828
97 .983
9T7.950
97975
97.984
97.951
97.982
97.928
97975
97.935
97.894
97.763
97.482
97.808
97.773
97.827
97.776
97.822
97777
97.823
97.782
97.865
97.880
97.908
S7.887
97.714
97749
97.700
97.669
97.748

NUMBER
L TY REP
-3-03~
-3-03~
-3-03~
~-3-03—-
-3-03~
-3-03~
-3-03-
-3-03~
-3-03-
-3-03-
-3-03-
-3-03-
-3-03~
-3-03~
-3-03-
-3-03-
-3-03~
-3-03~
-3~03~
~-3-03-
-3~03~
-3-03-
=3-03~
-3-03-
-3-03-
~3~03—
-3=-03~
-3-03~
-3-03-
-3-03~
-3-03-
-3-03~
-3-03-
-3-03~
-3-03-
-3-03~
-3~03~-
-3-03-
-3-03-
-3~03-
-3-03
~3-03~
-3-03~
-3-03~
-3-03-
-3-03-
-3-03~
-3-03-
-3-03~
-3=-03~-
-3-03~
~-3~03~
-3-03~
-3~-03~
-3-03-

GRIUNDWATER
(] sp
(PPB) UMHOS/CM
39. 2500
31. 2300
12. 2100
28. 2300
12. 2200
12. 2100
074 2000
0.82 6200
18. 1300
<0.20 1900
12. 4600
16. 1400
3.8 2900
1Se 2800
24, 2800
25. 4600
27 . 3000
23. 3700
1.1 4400
081 9100
0e74 3600
14. 4400
Sed 3900
0.78 4900
1.8 2100
0.66 2900
0469 3400
0.29 3400
0493 2800
<0.20 2600
4.0 5000
| R 3300
le7 3400
<0.20 3400
0.72 2700
045 2400
244 $600
0.82 17000
0.61 2000
20. 2100
33. 2000
" 4.8 1900
10, 2000
16, 2200
126 2000
17. 2400
9.4 1900
6.5 2300
8e1 1800
Te3d 2200
14, 3100
14, 4100
16, 2400
17 3800
23, 2600

ussp

16.
13
Seb
12
Se3
Seb6
0«38
Oel3
14,
06,05
2.7
12
‘.3
S5e¢3
846
Se4
Qel
6e2
De25
J05
0.21
33
1e6
Je 16
0.88
023
0.20
0.09
Oe38
0.08
Je 77
0e42
%50
0.03
Je27
%19
Je42
0.05
030
96
17.
245
49
TeS
Se7
7.2
5.0
2.8
45
3.3
b6
3.3
Ge?7
‘o4
846

-]
(228)
1800
1700
1300
1500
1400
1300
1500
3800

820
1100
2700

880
1200
13%0
2100
3300
1900
2600
6830

10000
S100
7100
5800
1200
2700
26400
1800
1800
1720
2000
2820
1800
1800
1530
1300
1720
2700
9500
950

1100

930
990
B30
920
1300
1500
1000
970
1000
1100
2500
2700
3100
3900
2100

cL

(PPM)

6510
290
270
300
300
210
230
1100
79

440

Ly

(pPB)

NA

(2PN)

270.
270.
220.
250.
250
230.
200.
480.
210.
500
150.
340.
280,
400.
S10.
390.
4304
400,
650
380.
520«
390.
280,
240,
310«
340,
320.
290.
260«
410.
230.
250.
250.
220.
210,
440,
720.
210.
310.
260,
290.
280.
300«
290.
330.
270.
290.
250,
290.
340.
380.
400.
370.
300,

SE

(pPB)

15
0.9
0.3
I.z
09
0.3
0.3
0.6
0.3
002
1413
0.6
0ot
0.6
0.9
09
°.6
0.7
0.5
0.3
°.5
Oes
O+4
Oeéd
0.5
o'.
0.5
0.3
0.6
O3
1e1
0.5
0.4
Oes
0«4
[ Y
0.9
O0e3
0.8
0.2
0e2
0.2
<0.2
0.2
13
2.0
€0.2
0.8
o.z
<0.2
0.5
Se8
0.5
04
o.‘

PH

8e3
B4
8.0
8.3
842
8.0

7o

7.5
7.8
8.0
6.2
6.9
S.7
L XY
8.6
e.e
8.4
a.z
8.6
8.8
e.o
e.a
8.4
6.8
Te?
T o6
845
840
7.5
8.0
8.0
7.0
6.7
7.2
7.2
Tet

" Be0

e.l
6.5
7.6
Te7
8.5
79
Tel
Te6
8.0
T8
7.0
TS
Te5
6.0
8.0
7.8
8.4
8.6

g€e-y



CCRPUS CHRISTI QUADRANGLE -~ GROUNDWATER

OR SAMPLE D. Q¢ Eo

NUNBER
38228
38229
38230
38231
38233
38234
38235
38236
30238

ST LAT

48-27.633
48-27.641
48-27.563
48-27.599
48-27.,575
48-27.58S
48-27.610
48-27.572
48-27.615

Table A-3, Continued

PARTIAL DATA LISTING FOR GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE

SAMPLE
LONG
97.666
97.63S
97.74S
97.726
97.706
97.663
97.632
97.502
97.502

NUMBER
L TY REP
-3-03-
-3-03-
-3-03-
-3-03-
-3-03~
-3-03-
-3-03-
-3-03-

V) sP
(PPB) UMHIS/CM
1S. 23%00
20. 3100
23. 2300

75 2%00
2.1 2700
1.3 2500
1.6 2300
6.6 3500
9.7 4300

u/sp

6e4
6.4
t 0.
el
Ce77
0.50
[ %-1.1
tle8
240

a
(238)
1700
4000
1300
1600
1700
1800
2900
4220
7300

cL
(PPM)

410
$00
330
350
420
100
140
670
860

(9§
(PPB)

NA
{PPM)
270.
350.
250
360,
410,
360.
430.
S10.
620.

SE
(PPB)
O«s

L2

0.5
0.3
0.9
0.5
0.4
0.2
0.3

SR

© (PPB)
370
920
820
760
1700
860
1100

, ‘1200
2200

PH

8.8
8.8
Se6
6.6
8.[
8.4
8.9
8¢5
8.5

SOe
(PPN)
250
560
210
200
340
150
210

580

125
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Table B-1
STATISTICAL SUMMARY FOR STREAM SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE

NUs SAMPLES ANALYZEDR . )
BELOW COEFFICIENT LN_IRANSEQRMAT [ON
MEASURABLE DETECTION DETECTION MINIMUM MAXIMUM STANDARD oF e __RQBUSY_ _____
ELEMENT VALUES LIMLT LIMIT VALUE VALUE MEAN  MEDIAN  MOJE DEVIATION VARIATION  MEAN Se De MEAN Se De
U-FL 45 0.50 3.39 1.44 1.38 1.98 0.532 0.370 0.30 0.37 0.30 0.39
U-NT a6 9.80 3.80 1.99 1.80 1.60 0.624  0.314 0.64 0431 0463 0.31
TH a2 3 <2 <2 13 5 a ) 2.7 0.5 1451 0.52 1.46 0.62
u/Tu 45 . 2.29 1.27 0.73 De.72 0.85 0D.186 0.251 -D.34 0.27 -0.33 0.25
TH/U 45 0.53 6488 2.60 2.31 1.53 1.562 0.612 0.76 0.66 0.77 0.74
AG 1 4a <2 <2 2 2 <2 <2 0.0 0.0 0.69 0.0 )
AL 45 0.75 S.28 2.9z 2.89 . 2.82 0.942 0.322 1.01 0.38 1.08 0.37
AS 4a 1 <0el <0.1 18,2 3.1 2.5 2.0 2.33 0.75 0.92 0.70 0.91 0.72
8 39 6 <10 <10 237 29 16 15 37.1 1.3 3.08 0465 2.85 0.70
34 45 ‘244 2439 436 345 312 368.7 0.8 5. 95 0.43 5.90 0.30
8E a3 2 <1 o<t 6 1 <1 <1 le1 0.9 0.10 0.39
ca as 0.10 S5.23 1.36 0.97 0.56 1.152 0.830 -0.01 0.87 0.01 0.89
CE 45 i 54 33 33 20 9.4 0.3 3445 0.33 3.47 0.37
<0 23 22 <4 <a 7 4 <a <a 1.1 0e2 153 0.21
CR 45 S 32 17 16 12 5.3 0.3 2.79 0.34 2.80 0.34
cv a5 2 15 4 7 10 2.7 0.4 194 0.43 1.97 0.42
FE 4s de.21 2.37 1.21 119 131 0.445 04367 0.11 0.45 010 0.47
K 4S a.38 1.21 0.77 0.74 0.68 0.180 0.235 -0.29 0.26 -0.29 .24
L 45 € 33 15 15 13 5.6 0. 2.71 0435 2.72 0.36
MG a4 1 <005 <0.0S 1.05 D.a3 0.37 0.37 0.206 04476 -0.96 0.52 -0.96 0.63
MN 45 82 748 268 239 251 139.4 0.5 5649 0.4 5.48 0.43
MO [ 45 - <a <s <a <a <4 :
NA a5 : 2.20 2.77 0.52 D.36 0.37 0.462 0.885 -D.87 0.59 =—0.91 0.65
NB 39 6 <a R 19 6 6 6 3.1 0.5 1.86 0.34 1.74 0.52
NI 45 2 16 6 7 7 3.0 0.4 1.85 0 .45 1.86 0.47
P as 5) 562 203 189 289 91.6 0.a S5.22 0.46 5.23 0.40
sc e 1 <1 <1 6 3 3 2 1.2 0.4 1.10 0.42 1.12 0436
SE | 36 9 <0e1 <01 1.8 0.4 0.3 0.3 0.29% 0.64 -0.93 0.45 -1.12 " 0457
SR 45 ar 722 118 86 61 110.7 0.9 4455 0.60 4.52 0.61
TS 45 341 7005 2021 1836 1774 937.9 0.5 7053 0.42 755 0.36
v 45 . . 8 67 32 32 35 112 0.3 3,41 0.90 3.43 V.39
v as 3 15 10 10 1 2.8 0.3 2.26 0.33 2.28 0.33
ZN a5 9 119 38 33 45 21.3 0.6 3.52 0449 3.52 0.50

IR 45 is 85 55 57 61 1445 0.3 3.98 0«30 4.01 0436

NOTE: Refer to Table 1, Page 22 and Table C-1, Page C-4 for concentration units and symbol defintions.

N

L-8



B-8

Table B-2

CORRELATION MATRIX FOR STREAM SEDIMENT
OF THE LAKEVIEW DETAILED GEOCHEMICAL SURVEY, OREGON

L-u
L-v 1.00
« 45)
LUNT
0.708ss
LUNT O« 79888 1.00
q{ 45) { 246) :
. L-NA
0.480%82 Oedasse
L=NA 0.528%e 0.a88es 1.00 B
t as) « as) « as5)
L=-SR
0.55¢¢¢ O.a30es 0.868%e
L-SR 0eS288s 0.S53%8s 0.81¢sx% 1.00
(4 aS) ( as) { a5) L 45)
L~BA
0.37ss 0.338 0.63%%% 0.758e8
L-BA 03158 D 37ee Q.0884s 07 148% 1.00
« 43) (4 45) 4 45) ¢ 45) < as)
= L-v
737X 2 1) 0.a2%¢% 0.08 0.32%s 0e338s
L=-v O0ea78ss D .02080 0.17 Oedlssse 0. 38%s 1.00
< 45) « 45) (4 45) ¢ a5) ] 45} < 45)
L=ZR
059588 0 53ses 0.08 0.28% 0.328s O.5088es ’
L-ZR Oaa7838s Oed708e 0.08 0.35¢¢ 0360 0.838%s 1.00
< a5} ] 45) [{ a5) 4 45) (4 as5) ( 45) { 35)
L-CR
O0ed40ss 0.22 Q.06 0.29% 0.294 090888 0.87588
L-CR De338s 015 0.32 03088 De.29%s 0. £383s D, 78%%n 1.00
< 45) [{ a5) < 45) ¢ as) [ 45) { asS}) 4 a5} « ~45)
L-FE
O0.5188 0338 0.09 Oe33%s 0308 054888 0e930ss Qa5 7880
L-FE 0.35%8 0.22 0.05 0.36¢¢ 0.30%s 0.88¢8% 0.83%8s 0.56%8 1.00
« 45) { as5) { a5) [{ 45) [ 45) [4 45) 4 as5) " as) { a5)
L-Y
0.32%00 0.27» -0.07 0.18 0.19 0. 84008 0.890%¢ 0.93888 0.9383¢
L-v 0.23 0.06 -0.10 Q.17 0.23 0.708%s 0.71%6¢s 0.%1%s8 0. EE8 4% 1.00
4 45) t 45) 4 45) { 45) [{ 45) [{ aS) « a5) [{ a5} « a5)  as5)
L-CE
0.38¢8 0.24 -0.08 0.08 0.08 076000 0.75888 0.8088% 0.788%% 0.RBse
L-CE 0.17 0.08 -0.06 0.07 0.21 0. Sasss 0.aRese D.68¢8s 0.66¢2e Q.81%es 1.00
{ a5) { 45) « a5) ¢ as) ( 45) ¢ 45) { 45) < 45) < 45) « a5} [4 45)
N L-T1
0.53%%8 D+500%s 0.02 .14 0.18 0. 80885 0.83%es Vs 02883 O0e7288x% 0.0384s Q.6188s
L=-TI D.a708s 057008 0.07 0.38% 0.21 D.78%ss 0.8a%8s 0.62%%0 0.7z223s O.S6eee 0.518¢8 1.00
[ 46 LS -3 ] ¢ a5) { 45) ¢ 45) { a5) ¢ 45) t 8%) ¢ a5) i a5) < 45), t as)
0e39000 0.12 0. 24 0.a5088 0eS50%8e O.B10se 0.68%28 Q75008 Q700 %s OebbEds deS528s s d.5a00e
L-AS 0.22 0.15 0.18 0438w 0.6088% 0. 7i*re Ve 6288 & 0. 6308 D.68%*e OeB28R& Qa30as DedT oasn
« aa) { as) t aa) « 83) t a9) { aa) t a3} ( aap [ LY { a3 «  as) { asa)
[ 7%-173 1] QetaGran [ PYY-1T Y D.7a8es 0.53%es O.67sse 0.560%% [ 2%-1 2 X4 [ ALY ) 0.50%m» O.a6%80 0.a2000
L-CA V.398¢s 0.47000¢ 0.Slees 0. 790 0% 0.6488¢ O. 68080 DsdSsnw 0.q6%s8 0.52¢8s 0.36%e 0.30%s Oed1800
[§ 451 « 43} 4 AB} [} a5) ( ‘65) { 45) « 45} < 45) [ 45) t 45) < 45) « 45)
0.03 0.14a 0.09 0.10 0.07 0.380% 0.28% Qsdl00s O0-36%e De.aleee 063089 Q.22
L-TH 0.006 0et2 0.13 0.09 0.16 0.38%s¢ 0.18 0368 0s348 0 O.a30ss Q0.66%%% 0.269
€ 42) { 42) { 42) A a2) 4 a2} [4 a2) ¢ a2) « a2) < {21 {  a2) C 42) ( e2)
0.27s 0.01 Q.14 3¢ 0es 3. 3ase 0.7000¢ 0.630ss 0.87%ss 0.82v08 0.808ss V.6Gs8s 0.29%
[} osZa -8.00 0.10 0.3488 040888 0.72000 Oebloss 0.9088 s 0. E7080 0.B600e Vebbidnn 0.85088
(4 4S) 4 45) [ 45) < 4S) { 45) { 45} { a5) t 45) 4 45} 4 45) < a5) ( a3)
0308 0.10 0.10 03388 0.318e 0.73%es 0.69%88 0.89%8 8 L IY:ET A Qezoss 0. 70ess 0.37se
L~ZN 0.21 0.02 0.05 0.31%» 0.36%8 Q. 66800 Oaiusss D.8988a 0.83e8x 0.85388 Q07800 0.0a088
< a5) ( a35) { as) ¢t a9 t 45} (4 45) ( a5) < as) { 45) ( a5) 4 45) { a3)
0.45%88 .18 0.28% 0.5408s 0+ 42888 0. 76888 O.60688 0.8588% 0-93rre Q.ib¥ss 0.608ss 0.32%¢
[ § O.4380s 0.28¢ 0.26% 0.55688 0.83800 0.70%ee O.n3¥%E 0.E7%0s 0. Eases 0.70%ex 0.55%88 QeSO e
< as) 4 45 ( a6 { a5) « 45} [4 a5} [ a5} ¢ 45} (4 451 { *5) Rl A% < a3)
0. 39888 O.11 Qalt QeI3ée n.3a7+ 0s /088 Oe.738ss O.Glese 0.88%18s 0.8508s 0. 76888 0.38¢¢
(Y 18 [X3-I-21 ] 0:10 Vell 0.3588 0. 3688 0. 76808 0.63008 O.900ss 0.508¢s Q.8Gees 0.70882 0.a9%88
{ 45) { 45) { a5) { a5) « a5) « a5) < 45) { 45) « as) { a5) { 45) t a5)
0.25¢ -0.00 0.06 Qo278 0.300¢ 0. S96ss O0.61%ss 0.8120s Q.700 8% O.78%8 V67888 0.22
L-Ccu 0.16 ~0.01 0.00 0.25 0 .36¢w O.608%4 0eS58800 OsE3800 O.7E88%8 O.8288s Q.6E%80 0.3908e
< a5) 4 a5) < a35) < 45) { as5) { 45) 4 45) 4 45) [} 45) ¢ a5) [4 as)h { a5)
0«3388 0. 21 0e 298 0.54088 0.38%s O0.Slees 04980 Ge7Lbes Bs7000s 0.560 88 02708 -0.0a8
L-MG  0.39%e¢ 0.26¢ 0.24 QeS9een S. 39088 0. &30e 0.5988 0.78%0s 0.770¢s 007084 0,370 0.a280s
{ aa) { “4) U 4a4) { 48) < 448) (] 44q) « a3) ( as) < Qa3 { as) < 43) ( sa)
0.16 -0.11 0.20 0.39¢8s 0.17 0. 35¢% 0. 3208 0e.59%8 050089 0e538se 0.458¢8 0.02
L-K Oe11 -0.03 Oe.31%8 0s86688 0.32%e 0.358s 0.22 0.58802 De5Coe» QeS57¢ss B.45¢%8 0.10
{ 45) ¢ a&5) { 45) [4 45} { as5) { a5) ¢ a5} « 4a5) ¢ 4&3) « a5) ¢ as5) { as)
0.308e 0.02 0.11 0.3608 0.17 Qe S6%se 0eS5300e Je7388 8 0.675%s Oe7280s Qe300 0.268
L-P 0.19 0.0} 0.09 0.33%s 0.27 Oed08ss 0.39%32s 0« 65888 O0.S5Esse 069828 0.5G0%2 0.24
< 4S) « 45) ] 45) L4 45) [ 4 45) ¢ '45) [ a5) < 45) [4 45) 4 45) ( as5) { 45)
0.328¢ 0.22 Oalass 0.5180s Oe8080s 0.3980s 0.4508¢ O.56%0¢ 0.5€s08 Qe528 88 0e36%e 0.26%
L-MN 0.23 0.13 0.16 0ed70e 0.28% O« d400s 0.29%se 059888 O.6400s 0.65800 JedZsss Q0.368%0
¢ +3) { a5) ( 45) L4 45) 4 45) < 4S) { 45) 4 45) [ 45) « 4a%5) (4 a35) { a5)



NOTE:

(2) Significance levels:

(1) Pearson correlation/Spearman correlation/(sample size).

If either element has a concentration below the labora-
tory detection limits, it is omitted from the pairwise
computations.

L.=~AS

1.00
« aa)

L=CA
0.7088¢
0.65882 1.00
[} a4) ¢ a5}

L=-TH

9.20 0.24
0.18 0.22 1.00
« e1) { a2) ¢ a2)
0.729%8 Ued780¢ Osdpere
G.GT7o0e 0.5208%8 D.a2¢se
( 84) ] 45) 4 42)
0. 7088¢ 0.52808 0e350s
8.55%e8 D.a0%es 0.35¢»
[{ a4) { 45) ¢ &2y
0.80%0s 069008 0.320s
0.71%%e V. 66008 03388
{ 4a) { 45) [{ 42)
Oe.730%2 Q.59 0.260%
O.b030ms OS14ss Q. .81¢ve
¢ 44) < 45) « 82)
Oeblees 0.4363s 0.3288
d.51884 G.31%s 0,399
{ 44y [} 45) ( a2}
0.59¢0s 058008 De16
0.56808 0.61900 0.16
( a3} ( a9) ] 42)
0.42808 0.320se 0.28%
Q.27 [ Xx1 344 0.308
( aa) « 83) ¢t e2)
Q.98%0s  0.508¢%  0.3see
0.28% Q.81000 0. 3404
[} aa) ( 4&S) [} a42)
0.3580 0e.02888 0.24
0.31%e 0.378s 0.25
( aa) ( &%) « a2)

L-NI

100
¢ as)

0.898ss
0.8908s
{ a5)

0.898%8
0.86808
{ 45)

0.92008
002888
t 45)
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0.B83vee
t 95)

0.8000s
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[} 43)

0.74800
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Figure B-1la

PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR SOLUBLE URANIUM (PPM)
IN STREAM SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE



Figure B-1b

- GEOTHEMICAL DISTRIBUTION OF SOLUBLE URANIUM (PPM)

IN STREAM SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE
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Lognormal Probability

PROBABILITY, FREQUENCY, AND PERCENTILE PLOTS FOR URANIUM BY NEUTRON ACTIVATION
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Lognormal Probability
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Lognormal Probability
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Legnormal Probability
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Lognormal Probability
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Lognormal Probability
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Table B-3
PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE

OR SAMPLE De. Oe Eo SAMPE NUM3IER V] U=-NT u/Tu TH AS CR (W) NA NI SR ZR
NUMBER ST LAT LONS L Ty REP (PPM) (PPM) (PPM) (PPM) (PPM) (PPM) %) (PPM) (PPN) (PPM)
38000 48-27.722 - 97.438 -3-12~ lel 17 0.65 S 3.2 13 i1 0.42 6 120 43
38001 48-27.709 - 97.437 -3-15- 17 263 0.75 <2 8.1 17 18 0.39 8 130 S1
38003 48-27.593 -~ 97.610 -3-12- 1.3 1.8 0.73 28 6eS a8 26 lel 13 990 63
38008 48-27.616 - 97.664 -3-12- 0.94 19 0.49 8 3.2 16 12 0.50 7 130 a7
38003 48-27.599 - 97.664 ~-3-12- 240 2e3 0.87 9 S0 27 21 0.79 13 160 78
38006 48-27.592 = 97.664 -3-12~- 2.3 2.8 0. 84 2 4e2 21 19 Q.51 8 110 66
38011 48-27+669 - S$7.696 -3-15- 1.3 1.3 0.98 2 4.4 14 14 036 € 88 43
38014 48-27.764 - 97.529 -~3-15- L7 36 0.48 4 q.1 14 15 le7 7 250 73
38042 48-27.929 ~ 97.187 -312-~ 1e5 240 0.73 S 1.5 17 14 034 6 - 68 53
38048 48-27.940 - $7.289 ~-3-15- lel 1.5 0.71 2 2446 16 18 0.25 7 60 S3
38049 48-27.964 ~ 97.208 -3-12- 1.5 23 0.65 3 2e5 14 14 0.29 4 59 S8
380953 48-27.986 - S7.266 -3-12~ 1.5 . 2e2 0,67 S 2.8 16 15 0.48 S 93 S9
38054 A48-27,986 - 97,294 -~3-12- 240 2.6 076 4 245 13 13 0.53 L 100 S7
38055 48-2T7.997 -~ 97.325 -3-12- 1.8 2e4 0.77 2 2.2 17 17 0437 S 120 65
38058 48~-27.941 - 97,482 -3-15- 1.6 1.9 0.85 <2 2.7 24 24 0.21 S 62 7
38059 48-27.998 - 97.427 -3-12- 15 1.8 0.84 8 <0.1 19 1€ 0. 29 7 72 S5
38060 48-27.897 - 97.477 -3-15- le1 1.6 0.68 6 3.6 13 13 037 S 67 %2
38061 48-27.891 - 97,483 -3-15~- lel 248 0.39 2 3.7 14 11 0.31 4 150 73
38068 48-27.332 - 97.719 -3-12- 0.76 0.90 0.84 3 1.9 10 10 1.0 s 93 25
38090 . 48-27.897 - 97,731 -3-15- 1.3 1e9 0«66 9 1.5 13 13 0.54 S 8% S1
38095 48-27.785 - 974592 -3-15- 13 2.1 . 061 13 245 | 16 0.33 7 a4 $7
38096 48-27.930 - 97.604 -3-15- 0e77 1+6 0.48 7 205 1S 14 0.36 7 64 S1
38102 48-27.900 - 97.513 -3-15- 1«9 2.3 0.84 6 4.1 17 20 0.53 9 130 SS
38113 48-2T7.740 - 97.764 -3~15- 23 2493 095 3 . le5 18 16 0.70 [ 92 78
38116 48-2T7«611 -~ 97, €67 -3 15 le4 1«6 091 4 3.0 20 15 0.33 S 8% 61
38119 48-27,729 -~ 97.905 ~-3-15- 1e% 1.8 0.78 [ 4.0 31 22 0.25 15 91 78
38127 48-27.551 - 97.841 -3-15- leb6 240 079 2 245 260 1e 0.51 83 250 74
38128 48-27.566 - 97+ 795 -3-12~ 1.9 1+5 0493 6 3.3 Z1 18 0.87 10 150 62
38129 48-27.565 = 97,789 -3-15- 1.5 242 0.68 4 3.6 18 17 0.40 7 a7 60
38132 48-27.535 - 97.878 -3-15- 242 2.1 1.0 3 262 17 19 1.0 € 170 S5
38135 48-27.932 - 97.662 -3-15- 19 3.8 051 6 1.5 15 7 0042 2 60 72
38138 48-2T7.742 - 97.632 -3-15- 0.73 | L 0.52 S 0.6 13 9 0.26 S 4S 40
38140 48-27.272 -~ 97.803 -3-12- 0.86 1.6 0.54 ] 0.5 11 11 lel S 210 32
38149 48-27.910 - 97.795 -3-12~- 242 2.9 0.77 8 2.6 17 18 0.71 7 290 57
38150 48-27.908 - 97.792 -3~15- le1 1.8 0.63 S 2e7 19 19 0.55 8 120 56
38152 48-27.938 ~ 97.776 -3-t12- 1.4 242 Q0«65 9 241 17 17 0.74 6 160 61
38154 48-27.,955 - 97.839 -3-15- 1.6 240 0. 80 6 le?7 13 11 0.31 (] $7 S2
38156 48-27e990 - 97. €39 -3-15- 0.50 la7 0.29 <2 0.2 S (] 0.20 2 37 14
38157 48-27.934 - 97.875 -3-16-~ 17 17 0.98 3 1.6 19 14 0.21 7 44 62
38158 48-27.811 - 97.788 -3-15- 1.0 0. 80 1.3 3 245 9 9 0.29 3 S8 26
38160 48-27,797 - 97,869 -3-12- 13 le6 0.78 2 1.9 16 2 0.23 7 56 55
38166 48-27.709 - 97.502 -3-15- 3.4 3.1 lel S 5.3 23 21 0.81 10 160 as
38168 48-27,716 - 97.526 ~3-15- 1.8
38173 48-27.894 -~ 97.879 .-3-12- le3 146 0.88 4 242 20 15 0.20 7 60 61
38178 48-27.835 - 97.951 -3-12- 0.70 le2 0.58 2 2.0 11 11 De25 4 a7 L3
38182 48-27.874 - $7.6946 -3-1S5- 0.97 1«5 065 <2 1.2 14 12 - 0. 26 S 54 54
38184 48-27.925 - 97.957 -3-12- . 0e75 1.6 0.47 11 248 20 14 0e21 9 47 60
38195 48-27.357 - 97.760 -2-15~ 244 3.0 0.80 S 1.7 15 19 1.4 € 300 S1
38197 48-27.398 - 97.811 ~-3-12~ 15 2.0 0«74 3 1.0 e 11 0e 95 3 190 27
38200 48-27.422 - $7.796 ~3-15- 16 2.1 0«74 6 240 22 18 D.39 e 110 64
38201 48-27.4947 - $7. 76 -3-12- 0.82 243 0.36 6 1.0 14 e Q.41 <z 84 56
38206 48-27.469 - 97.868 -3-12- 1e8 240 0.68 3 1.0 13 12 0.51 S 180 39
38221 48-27.687 - G7.712 -32-15~ . 1.8 1.8 0.99 S 7.7 24 31 248 12 720 62
38225 48-27.697 - 97.660 -3-15~ 1.2 1.8 0.67 4 6.8 24 26 0«30 11 110 67
38226 48-27.696 - 97.658 ~3-15~ lel 1.7 0.06 10 Se6 26 25 D29 13 94 68

2€-4



Table B-3, Continued
PLARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE

OR SAMPLE De Oe Ee SAMPLE NUMBER J U=NT wTu ™ AS CR Ll NA NI
NUMBER ST LAT LGNG L TY REP (PPM) (PPM) (PPN) (PPM) (PPN) (PPN) (x) (PPM)
38232 48-27.561 - 97.727 -3-15- let 17 0.648 10 14, 22 33 0. 31 16
33237 48-27.560 - 97.543 -3-15- 1.2 1«7 0.71 L 240 21 18 0.41 8

SR
{PPM)
160

77

ZR
(PPM)

60

€e-4
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Table C-1

COMPUTER CODE LIST OF GEOCHEMICAL VARIABLES

_Variable(a)

Uraniun Measure? by
Fluorometry(b

Uranium Measured by

Mass Spectrometry(b)

Uranium Measured by
Neutron Activation

Arsenic
Selenium
Silver
Aluminum
Boron
Barium
Beryllium
Calcium
Cerium
Cobalt
Chromium
Copper
Iron
Potassium
Lithium
Magnesium
Manganese
Molybdenum
Sodium
Niob1um
Nickel
Phosphorus
Lead
Platinum
Scandium
Silicon
Strontium

Code : variable(a)
U-FL Thorium

Titanium
U-MS Vanadium
U-NT Yttrium

Zinc
AS Zirconium
SE Sulfate (ppm)
AG Chloride (ppm)
AL Conductivity from Lab (umhos/cm)
B Conductivity from Field (umhos/cm)
BA Dissolved Oxygen (ppm)
BE Temperature (°C)
CA pH
CE pH Measured by Lo Ion Paper
co Total Alkalinity (ppm)
CR M Alkalinity (ppm)
cu P AMkalinity (ppin)
FE Carbonate (ppm)
K 0 if pH £ 8.3
LI
MG =) 3.42 x M-AK if pH > 8.3
MN 5.61 + 10(11-pH)
MO Bicarbonate (ppm)
i 2.6¢2 x M-AK .
. N e MR
N1 0.61 x M-AK - ¢B if pH > 8.3
P U-NT/U-FL
PB U-FL/U-NT
PT TH/U-NT
SC 1,000-U/SP
SI 1,000-U/8
SR 1,Q000-U/S0

__Code

TH
TI

N
IR

S0, SO,
cL

CcT-L

CT-F

DO

TP, TEMP
PH

PH-P
T-AK
T-AK
P-AK, LIP
o}

BC

u/u, TUU
u/Tu

TH/U

u/sp

u/B

u/so, Uso

(A)1f natural logarithm of variable is used, L or L- precedes the variable code.

(b)If method is not specified for waters, U-FL is used, except where value is below
laboratory detection 1imit in which case U-MS is substituted if it is available.
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Table C-2

OAK RIDGE GEOCHEMICAL SAMPLING FORM
SHOWING FIELD DATA RECORDED ON MICROFICHE

OAK RIDGE GEOCHEMICAL SAMPLING FORM

B e

GERERAL SITE DATA

Attach identice!
Sample Number Here

T

(8 T Trovv]
b
a]ie]we]w] Je]lv)

18

- Msp Code

Sample Type

M Steam Sediment

H _Lake Sediment

S Stream Water

w Well Water

P Sopring Water

L Lake Water

A Bog Water

8 Plant .

F Soil (Use Remarks}

G Rock

] Other

[19 ]
Replicate Lotwr (A-2)

PP R ]

HEREE

£ ED
[ | | | cotectars tnniats

Prase (P, 1, 2, or G)

Type of Vegemstion

Conifer

Brush

Grass

Moss

Other

[4
&
D
]
<]
M
L Lichen
[]
Oens

. Barren

Sperse

Dense

Local Peliet

Flat
Low

Gentle

High

Other

8
S
M1 | Moderste
D
Y

Very Dense

F
L
G
M Moderste
H
(]

{Within 1 Km Upstreem)

Conifer & Deciduous
Deacid

ity of Vegetation
56 {Within 1 Km Upstream)

[ {(Within 1 Km Upstream)

(<2m)
(2-15m)
{15—80m)
{60—300m)
{>300m)

Caim

Lt Wind

Windy

V. Windy

n |z < o]0

Gale

[+]

None

Mining

Oil Field

Industry

Urban

S [V = T pIx|2|

Other

Agriculture

Pow; Plant

Cloar
P Cldy
Overcst
Rainy

2104t ](ad (o]

lasses of Contaminants

{Use Remerks)

Average Stream Valocity bi/asc)

N = No Visible Movement
P = Stagnant Paol

Water Width (m)

Aversge Depth (m)

10
N Normal
Hl. High
F Flood

Field Sheet Stanus o1 [ a1 93
Original
Corraction
Voiding
CINLLEE1]
Control Sample
Sedi High U
Sedi Lowl 87 ] es]es
Water, High U
Water, LowU
Other
Water Level
28 [ 37 9
D Dry
< Air Yempersture (9C) P Pools
L Low
Location .
Atitude Ttude u Bed Material
Min. | Sec. .| Min.] Sec. )
v Jaa]o Je]es {eafar]as Jas[no 8 Boulder
§ = [ Cobble
P Pabble
S Sand
63| 8e T Silt
Surface Geologic Cley
Unit Csds

Nowe (Use Romarks)

Sample Color (Except Plents)

1T

vV VLU PX Pin

L Light RD Red

M Medium GN Green

O Oark U Blue

CL Clear g g"“"‘

WH White oK Bok

YL Yellow sck

& Ovango GT Other
Odor of & Matarisl

N None :

3 HsS

7] Other

53] Mesults Aequest

[ ] (Uso Remarks)

PLANT SAMPLE

Number of Plants Sanpled
(Number of grabs for moss)

20|21 [22 ] Trunk Diametar (m)
{1 m above nmnd)
23 | 24 [25 | Plant Height (m)
{Average of Piants Sampled)
Name of Tree, Deciduous
28 26
R Alto Verde 1] Locust
A Ash P Mmle
-] Beech M Mesquite
1 Birch K Oak, Other
D Box Elder v Olive
F Cherry Y Poplar
N Cottonwood S Sy
E Elm T Salt Codar
H Hackberry G Walnut
[ Hickory X Willow
L] Hui Cmer
L Live Osk
Namo of Tres. Conifer
37 27
A N. Wh, Cedar [L | -~ | Larch
C Cedar, Other | P Pine
F Fir S Spruce
H Hemlock L2 ] Other
J Juniper
Name of Bush
28 |
A Alder w Witch Hazel
8 |. | Blusberry Y Yow
[ Pussy Willow | @ Other
Name of Moas
29
P Poat
S Sphagr {live)
[]
Algae
°
G Blue-Groen
8 Brown
° N
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Table C-2, Continued

. OAK RIDGE GEOCHEMICAL SAMPLING FORM
SHOWING FIELD DATA RECORDED ON MICROFICHE

STREAM OR LAKE SEDIMENTY
Sampls Condition

D Dey

wet
Sample Tressment

None

Sieved

Other

3312

Nudow ol Grobe

EDEN
—— L] § % Oroenic etarist (Fistd tatimasa)
GENERAL WATER SAMPLES

Water Sanple Tresumem
]
N None
F Filtenid Onty
C Adidified Only :
A Acidified and Filtered = - -
g Other. .

Depth of Visibility m)

C 2 Cloer
—
[T T T 1 ¢ wemoeam
PP ocnns 1 o
jamnl ~
3] N
[P ] ] ot by La-ton Paer

MOAMIm

[T ¢ vou Amatiatty ippm
mUmom

[ [ [ [ §°amatnir opm
i

Appesrsnce of Water

-

Cloer
Murky
Algat
|__] Other

és[r0] V17T

1 2t 4 2]

Discharge (litre/nin)

REMARKS (Card 4}

WELL WATER
Type of Well

YT I I
{Gedlogic Unit Coae}
Confidince of ™
1
N Migh Degres
R Probeble
S Possible
Bourge of Pragucing Herizon identifiostion
1
[ ] Antication
w Owrer
V] User
G | Ganlegic inferance
L3 Other

T o

P
1
. Oritled
P ‘Orive Point
G Dwg
Unknawn
(] Other
Power Classitication
1
A Antssien Flow
E Electric
G Casnti
W Wind
H -] Hand
Other
Casing
LB None (Bsiow Water Table)
Stoel -
& GCaivanired
Plastic
[V) Unknown -
[} Other,
Pips Composition
F
Stee!
4 Galvanized
C Copper
P Plastic
Und
L) Oowe
Sample Locstion
EXREENED
i Maters from Well Head
H = Holding Tenk (Use Remarks )
Whore Sample Taken
With Respect To Preasurs Tank
] Before
After
il

No Pressure Tenk
From Pressure Tank (Use Remarks)

idantifieation of Fraducing Merizen Uss of Bel!

Municipe!
Housshold
Stoch
trrigetion
All of sbove
Hend S
Haend |
Sandl
None

(] Other

of Pawping

C Cont (hourly)

F Frequent (deily)

] [} it (e
e )

Depth to w0p of Producing Morizon

I|E

< ||| =]

. (Moters)
of Producing Oepth

{Maters)

Contidence of Tota! Depth
38

High
R Probable
S Possible

Source of Total Depth information

P Publications

w Owner

[V User

Geologic Inference
LAKE WATER
Type of Lake
Nature!
Leke Ame

ssjsren]se

(sq km)
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MICROFICHE OF FIELD AND LABORATORY DATA

CONTENTS
Laboratory Data Page
Well Water (W) 1- 9
Stream Sediment (M) 10-15
Field Data
Page 1 17-83

DIVISION OF TECHNICAL INFORMATION
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