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Abstract

Soils were characterized in an investigation at the Area 3 Radioactive Waste Management Site at the

U.S. Department of Energy Nevada Test Site in Nye County, Nevada.  Data from the investigation are

presented in four parameter groups:  sample and site characteristics, U.S. Department of Agriculture

(USDA) particle size fractions, chemical parameters, and American Society for Testing Materials-

Unified Soil Classification System (ASTM-USCS) particle size fractions.  Spread-sheet workbooks

based on these parameter groups are presented to evaluate data quality, conduct database updates,

and set data structures and formats for later extraction and analysis.  This document does not include

analysis or interpretation of presented data.
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1. INTRODUCTION

This document presents the database of a soil characterization study conducted at the Area 3 Radioactive
Waste Management Site (RWMS) on the U.S. Department of Energy Nevada Test Site in Nye County,
Nevada.  The database is maintained in a Microsoft® Excel Version 5.0 for WindowsTM spreadsheet
framework that is suitable for transfer into other spreadsheet or database formats.  Column fields
(parameters) include both descriptive field data and analytical laboratory data.  Methods used to produce the
analytical laboratory data are described in Snyder et al. (1996).  Quality assurance (QA) criteria used to
evaluate the quality of the data are described in Byers et al. (1996).

2. DATABASE STRUCTURE

The Excel Version 5.0 spreadsheet framework uses a workbook and worksheet data file structure.  A
workbook is made up of one or more worksheets, each containing data on a particular parameter, batch, or
other characteristic.

The analytical laboratory constructed a batch workbook for each analytical batch of RWMS soil samples. 
The general naming convention for a batch workbook is “batch#.xls” (e.g., 601.xls for Batch 601).  Within a
batch workbook are several worksheets containing batch-wide data grouped by parameter (e.g., particle
size analysis or pH).  The batch workbooks were submitted by the laboratory to the QA staff for data
evaluation and analysis.  Alphanumeric code trailing the batch number (e.g., 601psa.xls) denotes a
workbook that contains data for a laboratory rerun of the batch for a specific parameter or group of
parameters (e.g., particle size analysis).  The rerun workbook supersedes the parameter data already in the
database from the initial batch data submission.

The QA staff created a central database workbook (i.e., A3_data.xls which the parameter data from all
batch workbooks were brought together using Excel formula linkages established between workbooks, or
between two or more worksheets within a workbook.  This database workbook uses a structure of
parameter fields in sequential columns and specific sample records in sequential rows sorted by batch and
sample numbers.  This workbook is used for evaluating data quality, conducting database updates, and
setting data structures and formats for later extraction.  Field and record cells are locked after editing to
prevent errors from being entered into the database.  This workbook is not suitable for routine user data
analysis because of its linkages.

Data in the database workbook are available for extraction as non-linked (hard-data) values into a user
workbook suitable for analysis purposes.  The A3_user.xls workbook may include multiple worksheets,
each containing selected hard-data values extracted from the database workbook.  It should be considered
the repository for appropriate final parameter data and must have undergone formatting, rounding, and
thorough QA evaluation.  As of February 1997, the user database had not yet been created.

A primary label variable for the database and user workbooks is Field Sample Code.  Its value
is unique and illustrative to each record and sufficient to identify any sample in the database.  Secondary label
variables are Batch and Sample, which link an individual sample to the batch workbooks submitted by the
laboratory.  Field descriptive data, including horizon, designation, sampling depths, and field texture, have
been added to the database workbook for interpretive purposes.  The remainder of the data represent the
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final reported, values for the physical and chemical characteristics of the samples.  Each physical and
chemical parameter is reported in the units specified by the analytical method.  Within, the database,
Batches 601, 602, 603, 605, and 606 encompass data for core samples from Area 3 boreholes, whereas
Batch 604 contains data for soil samples collected from several small excavations.

3. DATABASE PARAMETERS

The following column fields (parameters) represent the label variables and the physical and
chemical soil characteristics in the Area 3 RWMS database.  Appendix A contains data for the soil
sample and site characteristics.  Appendix B contains data for the U.S. Department of Agriculture (USDA)
particle size fractions.  Appendix C contains data for other physical and chemical parameters.  Appendix D
contains data for the American Society for Testing Materials (ASTM) Unified Soil Classification System
(USCS) particle size fractions.  Specific parameters, in the order of their appearance in the database
workbook, are:

Parameter Description or Definition
Batch Laboratory batch number

Sample Laboratory sample number within a batch

Field Sample Code Code assigned in the field identifying the sample.  For borehole core samples,
the numeric code includes the batch number and the approximate depth (in
feet) of sampling.  For routine soil samples the alphanumeric code includes: 
(1) a 4-character location element; (2) a 3-character profile element, and (3) a
3-character sample sequence element.  For QA samples, the code begins with
a 2- or 3-letter alpha element followed by one of several possible identifiers
that identify the source of the sample; the alpha elements are DBD for double-
blind duplicate and RM for reference material.

Horizon Soil horizon designation of the sample (Table 1)

Upper Depth Upper depth (centimeters) of soil horizon below ground surface

Lower Depth Lower depth (centimeters) of soil horizon below ground surface

Location Type of sampling site: EX = soil excavation; U### = borehole.

Profile Profile number (P##) described and sampled

Allostratigraphic Unit Allostratigraphic unit (A#) of the sample (not yet determined)

Allostratigraphic Subunit Allostratigraphic subunit of the sample (not yet determined)

Lithofacies Lithofacies designation of the sample (Table 2) (not yet determined)

Geomorphic Surface Geomorphic surface at the sampling location

Soil Texture - Lab USDA texture class estimated using analytical laboratory data; free of
carbonate and organic matter
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Parameter Description or Definition

Soil Texture - Field USDA textural class estimated by field personnel (Table 3)

Texture Modifier-Field USDA rock fragment volume textural modifier estimated by field
personnel (Table 4)

Air-Dry Sample Weight Total air-dry weight (grams) of sample before sieving

Air-Dry Fine Earth Weight Air-dry weight (grams) of the >2-millimeter (mm) sample

Ground Elevation Elevation (feet) at ground surface of sampling location (not yet
determined)

Northing Nevada State Plane northing coordinate (feet) of sampling location (not yet
determined)

Easting Nevada State Plane easting coordinate (feet) of sample location (not yet
determined)

Total Pebbles USDA total pebbles (air-dry weight percent) ranging from 75 mm to 2 mm within
the <75-mm. (<3-inch) sample; large fragments (cobble size and larger) were left
in the field

Coarse Pebbles USDA coarse pebbles (air-dry weight percent) ranging from 75 mm to 20 mm
within the <75-mm (<3-inch) sample

Medium Pebbles USDA medium pebbles (air-dry weight percent) ranging from 20 mm to 5 mm
within the <75-mm (<3-inch) sample

Fine Pebbles USDA fine pebbles (air-dry weight percent) ranging from 5 mm to 2 mm within the
<75-mm (<3-inch) sample

Total Sand USDA total sand content (oven-dry weight percent) ranging from 2.0 mm to 0.05
mm within the <2-mm sample

Very Coarse Sand USDA very coarse sand (oven-dry weight percent) ranging from 2.0 mm to
1.0 mm within the <2-mm sample

Coarse Sand USDA coarse sand (oven-dry weight percent) ranging from 1.0 mm to 0.50 mm
within the <2-mm sample

Medium Sand USDA medium sand (oven-dry weight percent) ranging from 0.50 mm to 0.25 mm
within the <2-mm sample

Fine Sand USDA fine sand (oven-dry weight percent) ranging from 0.25 mm to 0.10 mm
within the <2-mm sample

Very Fine Sand USDA very fine sand (oven-dry weight percent) ranging from 0.10 mm to 0.05 mm
within the <2-mm sample
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Parameter Description or Definition

Total Silt USDA total silt content (oven-dry weight percent) ranging from 50 micrometers
(:m) to 2 :m within the <2-mm sample

Coarse Silt USDA coarse silt (oven-dry weight percent) ranging from 50 :m to 20 :m within
the <2-mm sample

Fine Silt USDA fine silt (oven-dry weight percent) ranging from 20 :m to 2 :m within the
<2-mm sample

Total Clay USDA total clay (oven-dry weight percent) less than 2 :m within the <2-mm
sample

Moist Air-to-oven-dry moisture content (oven-dry weight percent) of the <2-mm
sample

pH Soil pH in deionized water of the <2-mm sample

CaCO3_Eq Calcium carbonate (CaCO3) equivalent (oven-dry weight percent) of the <2-mm
sample

CBD_Fe Iron extracted by citrate-bicarbonate-dithionite (oven-dry weight percent) from
the <2-mm sample

CBD_Si Silicon extracted by citrate-bicarbonate-dithionite (oven-dry weight percent) from
the <2-mm sample

Chloride Chloride extracted from a water-saturated soil paste (milligrams per  kilogram
soil) using the <2-mm sample

Particle density Average density or specific gravity of the soil particles (grams per cubic
centimeter) within the <2-mm sample

USCS Group-Lab ASTM - USCS group symbol, using laboratory data for the <3-inch (<75-mm)
sample, including carbonate (Table 5); based on D2488 classification criteria.

Gravel_USCS ASTM - USCS gravel content (air-dry weight percent) ranging from 5 mm to 75
mm within the <3-inch (<75-mm) sample; based on D2488 classification criteria

Sand_USCS ASTM - USCS sand content (oven-dry weight percent) within the <3-inch
(<75-mm) sample; based on D2488 classification criteria

Silt+Clay_USCS ASTM - USCS total silt and clay content (oven-dry weight percent) within the
<3-inch (<75-mm) sample, including carbonate; based on D2488 classification
criteria

P <3-inch Calculated cumulative weight percentage of particles passing 3-inch sieve,
reported on a <3-inch base.
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Parameter Description or Definition

P <2-inch Calculated cumulative weight percentage of particles passing 2-inch sieve,
reported on a <3-inch base.

P <1½-inch Calculated cumulative weight percentage of particles passing 1 ½-inch sieve,
reported on a <3-inch base.

P <1-inch Calculated cumulative weight percentage of particles passing 1-inch sieve,
reported on a <3-inch base.

P <¾-inch Calculated cumulative weight percentage of particles passing ¾-inch sieve,
reported on a <3-inch base.

P <d-inch Calculated cumulative weight percentage of particles passing d-inch sieve,
reported on a <3-inch base.

P <#4 Calculated cumulative weight percentage of particles passing No, 4
 (4.75-mm) sieve, reported on a <3-inch base.

P <#10 Calculated cumulative weight percentage of particles passing No. 10 (2.0-mm)
sieve, reported on a <3-inch base.

P <#40 Calculated cumulative weight percentage of particles passing No. 40
(0.42-mm) sieve, reported on a <3-inch base.

P <#200 Calculated cumulative weight percentage of particles passing No. 200
(0.074-mm) sieve, reported on a <3-inch base.

Table 1. Soil Horizon Designations

Master Horizon or Suffix Description

A A horizon

B B horizon

C C horizon

b Buried horizon

k Accumulation of secondary carbonate

q Accumulation of secondary silica

t Accumulation of clay

w Color or textural B horizon

Note: Leading numerals indicate a discontinuity from overlying materials. Trailing numerals indicate a sequence of
similar horizons. Dual letters indicate transitional characteristics.  A virgule (/) separating 2 horizon
designations indicates sample contains distinct parts of each horizon.



Soil Characterization Database 6
Area 3 RWMS

Table 2. Lithofacies Designations (not yet determined for samples in this database)

Lithofacies Description

a Observable pedogenic development

b Fine-grained (pebbles and smaller); no bedding; moderately to poor sorting

c Coarse-grained (medium pebbles and larger); no bedding; moderately to well sorted

d Fine-grained; bedded; moderately to poorly sorted

e Fine-grained; bedded; moderately to well sorted

f Coarse-grained with 25 to 50% clasts >75-mm; little to no bedding; poorly sorted

g Coarse-grained with 50 to 75% clasts >75-mm; little to no bedding; poorly sorted

h Coarse-grained with >75% clasts >75-mm; little to no bedding; poorly sorted

i Pebbly; bedded; moderately sorted

Table 3. USDA Texture Class - Laboratory and Field

Abbreviation Definition

S Sand

COS Coarse sand

LS Loamy sand

LCOS Loamy coarse sand 

LFS Loamy fine sand

LVFS Loamy very fine sand

SL Sandy loam

COSL Coarse sandy loam

FSL Fine sandy loam

VFSL Very fine sandy loam

L Loam

Table 4. USDA Texture Modifier - Field

Abbreviation Definition

GR Gravelly

CB Cobbly

CN Channery

GRV Very gravelly

CBV Very cobbly

CNV Very channery

GRX Extremely gravelly

CBX Extremely cobbly

CNX Extremely channery
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Table 5. USCS Group Symbol - Laboratory

Group Symbol Group Name

ML Sandy silt (with gravel)

SM Silty sand (with gravel)

SW-SM Well-graded sand with silt (and gravel)
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APPENDIX B

U.S. Department of Agriculture Particle Size Fractions





















































APPENDIX D

American Society for Materials and Testing - Unified Soil Classification System

Particle Size Fractions
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