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1.0 EXECUTIVE SUMMARY

The wetland soils study was designed to establish the natural geochemical and physical properties
of wetland soils occurring on the Savannah River Site (SRS). It involved collecting soil samples
from numerous wetlands all across SRS and at several offsite locations. Objectives were to
collect and analyze samples from unimpacted wetlands at onsite and offsite locations; analyze the
samples for selected metals, organics, physical properties, and agricultural parameters according
to established Environmental Protection Agency (EPA) protocol and standard methods; and use
this information to characterize wetland soils at SRS and to supplement baseline data in the
published literature with data obtained in this study. .

Eighty-three 10-foot-long soil cores representing five soil groupings were collected using
vibracoring technology, supplemented by hand auger sampling when necessary, to obtain a
complete core sample. A lithologic log was prepared for each core. The core was then
subsampled based on depth intervals specific to each of the soil groups.

The samples were analyzed for 259 chemical and physical parameters, including the Resource
Conservation and Recovery Act (RCRA) Appendix IX list (metals, volatile organic compounds

[VOCs], semivolatile organic compounds, herbicides/pesticides, and polychlorinated biphenyls

[PCBs]), other inorganic species (fluoride, nitrate and nitrite, phosphate, silicon, and sulfate),
cation exchange capacity (CEC), pH, percent solids, and tritium. Of the 259 parameters tested,

65 were detected in more than one onsite core. .Summary statistics for_these ,parameters.were =

calculated after processing the analytical results. Summary statistics are presented in this report
only for those data sets in which more than 50 percent of the analytical results exceeded the
sample-specific analytical detection limit.

In general, large stream floodplain wetland soils contain higher concentrations of metals and
inorganic constituents than do the other wetland soils sampled. Within this soil group, the
concentrations of metals and other inorganic constituents decrease with depth. Correlative to this
1s a decrease 1n cation exchange capacity. This trend is reversed in upland bay and depressional
soils in offsite locations, where metals and inorganic constituent concentrations increase with
depth.

wettextl.doc l
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Most Appendix IX organic constituents were detected in only a few samples at concentrations
very close to their detection limit and in an apparently random pattern. However, four organic
species were detected in most of the sample intervals and soil groups. These species [acetone,
dichloromethane, bis(2-ethylhexyl) phthalate, and di-n-butylphthalate] are common laboratory
artifacts. Thus, it appears that the Appendix IX organic species are not a characteristic
component of unimpacted wetland soils at SRS or in offsite soils. |

Overall, the chemical and physical composition of wetland soils at SRS is similar to wetland soils
reported in previous studies and shows a close correlation with offsite soils sampled in this study.
The wetland soil compositions are broadly comparable -to the upland ‘soils characterized by
Looney et al. (1990).

wettextf.doc 2
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2.0 INTRODUCTION

The SRS, located in Aiken, Allendale, and Barnwell Counties, South Carolina, is a nuclear
production facility operated for the U.S. Department of Enérgy (DOE) by Westinghouse
Savannah River Company (WSRC). To facilitate future human health and ecological nisk
assessments, treatability studies, remedial investigations, and feasibility studies for its wetland
areas, SRS needs a database of background geochemical and physical properties of wetland soils.
These data are needed for comparison to data collected from wetland soils that may have been
affected by SRS operations. SRS contains 36,000 acres of wetlands and an additional 5,000 acres
of bottomland soils subject to flooding. '

Recent studies of wetland soils near various waste units at SRS show that some wetlands have
- been impacted by releases of contaminants resulting from SRS operations (WSRC, 1992). Waste
watersA oriéinating from the operations facilities typically have been discharged into seepage basins
located in upland soils; direct discharge of waste water to wetland areas has been minimal. This
suggests that impacted wetland areas have been affected indirectly as a result of transport
mechanisms such as surface runoff, groundwater seeps, fluvial or sediment transport, and

leaching.

Looney et al. (1990) conducted a study to characterize the geochemical and physical properties of
upland soils and shallow sediments on the SRS. A primary objective of the upland study was to
collect the data needed to assess the qualitative and quantitative impacts of SRS operations on the .

environment. By comparing the upland soils data to data collected from waste units located -~ -

similar soils, SRS impacts could be assessed. The data were also intended to aid in selection of
remediation alternatives. Because waste units at SRS have historically been located in upland
areas, wetland soils were not sampled. Although it now appears that transport processes have
resulted in the migration of contaminants from the waste units into some of the wetland areas,
data from the upland soils study cannot be used to assess wetlands contamination. Ths is because
there are fundamental differences between the physical, biological, chemical, and geological
processes occurring in the upland soils sampled by Looney et al. (1990) and wetland soils.

The purpose of the wetland soils study is to characterize the geochemical and physical properties
of unimpacted wetland soils and shallow sediments at SRS. The data may be used in future

studies to compare unimpacted and impacted wetlands, and to assess contaminant levels in

wettextl.doc 3
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impacted wetland areas. Fifty-five soil cores (50 samples plus five replicates) representing five
soil groupings were collected from 50 onsite locations. Each onsite location was selected to be in
a wetland formed prior to devzlopment of the SRS, and in a watershed area with no history of
impacts from SRS operations. In addition, 28 cores (25 samples plus three replicates) were
collected from 25 offsite locations in South Carolina. Each offsite location selected was a
wetland on South Carolina state or other public lands. The 83 cores collected were analyzed for

chemical and physical parameters.

The resulting data are used to characterize wetland soils at SRS. This baseline characterization
may be used to assess the impzct from SRS waste units on wetland areas. The characterization
may also aid in selecting remeclial activities to minimize contaminant propagation and ecological
damage within and downstream of the wetland areas. |

wettextl.doc . 4
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3.0 OBJECTIVES

The wetland soils study was designed to establish the natural geochemical and physical properties
of wetland soils occurring on SRS. In order to accomplish this goal, the study was designed to
meet these specific objectives:

" (1) Determine the characteristics of unimpacted wetland soils on SRS. Constituents evaluated
included metals, organics, physical properties, and agrcultural parameters. These
constituents correspond closely to the constituents included in many RCRA (1976) and
Comprehensive Environmental Response, Compénsation and Liability Act (CERCLA,
1980) waste unit characterizations conducted at SRS. The specific constituents are listed

below.
Metals Other Inorganic Parameters
Aluminum Sulfide Fluoride
Antimony Thallium Nitrate (as Nitrogen)
Arsenic Tin Nitrate + Nitrite
Barium Vanadium Phosphates, Total (as Phosphorus)
Beryllium Zinc Silicon =

~ Cadmium ' Sulfate
Calcium Organic Compounds
Chromium - Total Organic Carbon
Cobalt Total Organic Halogens
Copper RCRA Appendix IX Analyses
Iron Dioxins/Furans
Lead Volatile Organic Compounds
Lithium Semivolatile Organic Compounds
Magnesium Pesticides/Herbicides
Manganese Polychlorinated Biphenyls
Mercury Radiological Parameters
Nickel Tritium
Potassium Agricultural Parameters
Selenium Cation Exchange Capacity
Silver pH
Sodium Percent Solids

Particle Size Distribution

wettextf.doc
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(2) Determine the charactenstics of offsite wetland soils near SRS to supplement data
available in the published literature with regional data. Offsite soils were analyzed for the
constituents listed above.

(3) Analyze all samples according to established EPA protocol.or standard methods.

The results of the SRS wetland soils study are documented in the remainder of this report.
Section 4.0 is a review of soil formation and classification at SRS. Section 5.0 summarizes the
study design, sample and analysis methods, and statistical methods used. in this study. Sections
6.0 and 7.0 present the results and a discussion of the characterization.

wettext{.doc 6
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4.0 BACKGROUND
4.1 Soil Forming Factors and Precesses

Soils are dynamic, natural bodies with distinct biological, chemical, and physical properties. Soils
are constantly changing as a result of the combined effects of climate and biologibal activity acting
upon a parent material altered by topography and time. The five key components or soil-forming
factors are: (1) climate, (2) biological activity, (3) parent material, (4) topography, and (5) time
(Brady, 1984). Climate and biological activity are considered the active soil forming factors,
topography may be an active or a passive factor, parent material is passive, and time is neutral as a
soil forming factor.

Climate is the primary source of energy for soil formation. Temperature and moisture
(precipitation) are the two most important climatic variables affecting the soil system. Together
they control the rate and degree of chemical and physical weathering of parent material and soils.
Both temperature and moisture are necessary for biological activity to occur. The climate at SRS
is temperate with warm to hot summers and cool winters; rainfall is well distributed throughout
the year (Rogers, 1990).

Biological activity affecting soils includes the capture of energy thfoﬁgh »Bﬁét‘gisynthesis (green
plants) and the release of energy through respiration and decomposition. Biological activity
affects soils both physically and chemically by cycling and transforming nutrients and organic
matter through the soil profile. Nutrients in the soil are absorbed through plant roots and
translocated to leaves, where they are used in photosynthesis and other metabolic activity. As
leaves die and accumulate on the soil surface, fungi and bacteria decompose them, and nutrients
and minerals stored in this organic material are reincorporated into the soil. Animals such as
earthworms, ants, termites, and other invertebrates are important in the recycling of minerals and
‘nutrients in organic matter back into the soil. Plants, especially trees, influence soil formation;
they alter the soil microclimate by shading and cooling the soil surface and alter soil porosity with
root growth.

Parent material is the raw material from which soils form. Parent material can either be organic or
inorganic in nature. Parent material is usually closely related to the geology of the area,
particularly in young, undeveloped soils. To a large extent, the physical and chemical properties
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of developing soils are closely related to these same characteristics of the original parent material.
However, as geologic materials are physically and chemically altered by weathering and biological
activity, and soil horizons develop, the influence of parent material decreases. Soils may form =

from more than one parent material.

Most soils at SRS are derived from ancient alluvial (transported by water) deposits from the
ocean and/or streams (Rogers, 1990). Many wetland soils at SRS have formed in parent material
derived from recent alluvial deposits that originated from one or more geologic formations that
were eroded, transported, and re-deposited in floodplains adjacent to streams and rivers. In some
wétlands, organic matter may be more influential as a parent material than inorganic matter. At
SRS, organic soils such as the Dorovan series have formed in poorly drained areas that are
frequently flooded for long periods during the growing season.

Topography influences soil formation by affecting moisture, temperature, and the rate of erosion.
In the northern hemisphere, aspect (exposure) acts to modify climatic effects by creating cooler
and moister microclimates on north- and east-facing slopes. These microclimates affect
weathering rates and the development of different plant and animal communities in a given area.
Topography also influences the rate of geological erosion, because the length and steepness of
slope affect the ability of water from precipitation to run off or infilirate into the soil. This in turn
affects the ‘accumulation of colluvial (transported primarily by gravity) material at the base of
slopes. Most wetlands at SRS have formed in areas where topographic relief is low with nearly
level to gently sloping or depressional land forms; this allows moisture from precipitation, surface
water, and flooding to accumulate and saturate or inundate soils for a pén’od of time sufficient to
allow wetland plant communities to develop (Rogers, 1990). |

Time influences the rate of soil formation. The influence of time depends largely on the intensity
of the other soil-forming factors. Although soil formation tends to be a slow process, the rates of
soil development vary according to the physical and chemical properties of the parent materials.
Alluvium and colluvium are porous and tend to weather faster than bedrock materials. Some
rocks and munerals contain high levels of easily leachable or reactive elements, leading to faster
weathering and alteration. Wetland soils at SRS exhibit a wide range of stages of soil
development. Some soils in SRS wetlands are relatively young with little or no differentiation of
soil horizons (e.g., entisols); other soils in wetlands at SRS have highly developed soil profiles
(e.g., ultisols) (Rogers, 1990).

wettextf.doc 8
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4.2 Formation of Wetland Soils

Wetland soils are often referred to as hydric soils. A hydric soil is defined as "a soil that in its
undrained condition is saturated, flooded, or ponded long enough during the growing season to
develop anaerobic conditions that favor the growth and regeneration of hydrophytic (wetland)
vegetation" (Environmental Laboratory, 1987). Water and its influence on soil development and
properties is the primary factor that distinguishes wetland soils from upland soils. Wetland soils
may be composed of inorganic or organic material, or a combination of both. Generally, wetland
soils have higher organic matter content than upland soils because decomposition of organic

material is slower in wetlands.

In wetlands, water must be present long enough for micro-organisms in the soil to consume all the

available free oxygen (O,) in the system. As the redox potential decreases, many soil micro-

organisms seek the oxygen they need for respiration from other sources in the soil. The rate and

sequence of depletion of oxygen from other compounds depends on soil pH and temperature, the

availability of organic substrates for microbial respiration, and the chemical oxygen demand from
{' chemical reductants such as ferrous iron in the soil (Gambrel and Patrick, 1978).

Anaerobic conditions can lead to a highly reduced soil chemical environment in as little as seven

days, although this period-can be-substantially-longer if conditions -are-less-than-ideal. - Under — —— —— —
anaerobic conditions, the transformation of specific compounds varies with pH. Generally the

sequence of reduction of-elements-in the -soil-begins with-oxygen-and- is- followed-by-nitregen;— - -
manganese, iron, sulfur, and then carbon (Gambrell and Patrick, 1978). The lack of oxygen

affects plant growth by limiting aerobic activity (respiration) in plant roots, and by limiting the

availability of plant nutrients in the soil (Mitsch and Gosselink, 1986).

Anaerobic conditions in waterlogged and inundated soils retard the rate of decomposition of
organic matter from plants (Mitsch and Gosselink, 1986). When large amounts of organic
materials build up over time, organic soils (histosols) may form that contain very httle inorganic
soil material. Organic soils can form under a variety of climatic conditions, as long as water is
available to affect the rate of decay of organic material (Soil Survey Staff, 1975). Organic soils
may develop from partially decayed mosses, herbaceous material, or wood and leaf litter.
Classification of histosols is based on the botanical origin of the organic parent material and the
extent to which that matenial has decomposed. When compared with mineral soils, organic soils
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generally have lower bulk densities and hydraulic conductivities, and higher water holding

capacities and CECs. Examples of organic soils are bogs, moors, fens, peats, and mucks.

For mineral soils, the changes in soil chemistry of wetland soils. that result from variations in
oxidation state are accompanied by distinct differences in soil morphology and other soil
characteristics. In oxidized soil environments, the presence of ferric iron (Fe’") imparts a reddish
brown color to soils. In highly reduced soils and sediments, the presence of the ferrous (Fe’") ion
gives soils a bluish-grey to greenish-grey color (Soil Survey Staff, 1975; Buoma, 1983). In
wetland soils with alternating wet and dry regimes, the changes in soil chemistry have also been
related to the development of a grey matrix with brown or reddish brown mottles (Soil Survey
Staff, 1975; Buoma, 1983). The change from red and brown colors to grey colors in the soil
matrix is called gleization and results from the reduction and leaching of iron and manganese from
‘he soil.

The relationship between anaerobic conditions and soil color is so strong that, in most mineral
soils, the field indicators for hydric soils are based largely on the color of the soil matrix and any
associated mottling (Environmental Laboratory, 1987). Other easily recognizable changes in soil
morphology that are used as field indicators of hydric soils are the presence of iron or manganese
concretions and a rotten egg smell from reduced sulfur in hydrogen sulfide (Environmental
Laboratory, 1987);— == =

Environmental conditions in wetland soils influence the types of plants that can successfully
inhabit wetlands. The lack of fiee oxygen in the root zone of anaerobic soils in wetlands stresses
plants by interfering with the ability of plant roots to carry out aerobic respiration (Mitsch and
Gosselink, 1986). Highly reduced soil environments also restrict the availability of many essential
nutrients, and can even increase availability of toxic substances. As a result, wetland plants
(hydrophytic vegetation) have evolved with specific physiologic, reproductive, or morphological
adaptations that allow them to survive and reproduce in saturated, flooded, or ponded conditions
(Reed, 1988).

4.3  Soil Horizon and Profile Development

Soil formation can be broken down into four general processes: (1) additions of inorganic and
organic materials to soil, (2) losses of these materials from the soil, (3) translocation of these

materials from one place to another within the soil, and (4) chemical and physical transformations
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of materials within the soil (Buol et al., 1980). These processes affect the way a soil develops and
the morphology of each soil horizon. As soils develop, they form distinct layers or horizons. The
morphology of soil horizons is directly correlated with the biological, chemical, and physical
properties of soil (Soil Survey Staff, 1975; Wilding et al., 1983).

The following discussion of soil horizon development and soil classification is extracted from the
summary prepared by Looney et al. (1990). It has been modified slightly to address conditions

unique to wetland soils at SRS.

The soils that are formed by the five soil-forming factors discussed earlier are characteristically
organized into layers that differ from each other and the underlying parent material in properties
and chemical composition. Apart from differences in color and texture, the layers can differ in
'pH, organic matter, clay minerals, and inorganic chemical composition. Comparison of a given
soil sample to a background sample is only reasonable if equivalent horizons are compared and
the factors responsible for the formation of the two soils are similar. A typical soil profile is
described below, along with the soil classification scheme that may be used to divide soils into
{ groupings expected to have similar characteristics.

A soil profile is comprised of individual layers that are referred to as soil horizons and may range

from a few centimeters to a meter or more in-thickness: —Profile -development-is primarily the
result of vertical (both upward and downward) movement (translocation) of material in solution

and suspension, accompanied by a complex series of chemical reactions (transformations).

Organic matter and other materials may be incorporated into the soil (additions) in solution or by

soil invertebrates. Erosion and leaching remove soil particles and mineral from the soil (losses).

Water is the essential medium in which these additions, losses, translocations, and transformations

take place. '

Soil profiles vary within wide limits according to their genetic and geographic environment. Most
well-developed profiles, however, can be divided into principal or master horizons. From the
surface downward; -these are identified by the letters-O, A, E; B, C; and R. The O, A, E-and B- -
horizons constitute the solum, or "true soil"; the C horizon is the partly weathered parent material
from which the soil has been derived by soil-forming processes, and the R horizon is the
underlying rock material. The O horizon is composed of nearly pure organic matter and may vary

in thickness from one to several centimeters in mineral soils. Organic soils may consist of several
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O horizons overlying inorganic material. Master soil horizon designations are shown in Figure 4-

1. A hypothetical soil profile is shown in Figure 4-2.

The entire soil sequence is not always represented. For instance, immature soils frequently lack a
B horizon, or erosion may lead to truncated profiles, sometimes to the extent of exposing the C
horizon. When studied in detail, each of the principal horizons may be further subdivided. These
subdivisions are identified by combined letters and numbers, for example, A, E, B1, B2, B3, etc.
(Figure 4-1). Recognition of these subdivisions, apart from the A and E horizons, is usually
unnecessary in geochemical studies. The distribution of metals may vary markedly with major
changes down the profile. It is therefore important to distinguish the master honizons and to
recognize immature and truncatzd profiles when these are encountered (USDA, 1981).

The A and E horizons are characterized by a process of leaching known as eluviation, meaning “to
wash out," with maximum eluviation occurring in the E horizon. Eluviation is accomplished by
the downward movement (percolation) of water through the soil. Some constituents are removed
as ions or molecules in solution in the downward-moving water; others are removed as dispersed
colloidal particles. The leaching, of the A horizon may be accelerated by organic acids.

Under moist conditions and free drainage, soluble constituents will be carried to the water table.
Some suspended matter may follow the same path. More often, however, colloidal silicates,
oxides, and organic matter, as well as some dissolved constituents, will be depoéited in the Bt
horizon (t signifies the accumulation of clay), a zone of accumulation or illuviation meaning "to
wash in". Thus, the Bt horizon tends to be enriched in clay and oxides and, in well-aerated upland
soils, assumes a red or yellow-brown color. Mineral soils with poor internal drainage may have
grey, greenish, or bluish colors. The level at which illuviation takes place depends on acidity,
infiltration rate, hydraulic conductivity of the soil, rainfall, and climate; in fact, all of the soil-
forming factors influence illuviation either directly or indirectly.

The C horizon consists of variably weathered parent material and lacks obvious evidence of
biological activity. Material comprising the C horizon at the SRS has been deposited by marine
and/or fluvial activity. There is evidence that a few million years ago a large stream, perhaps the
Savannah River, cut across the site and flowed into or close to the area where the Salkehatchie
River now enters St. Helena Sound. The soils at SRS have been weathered, formed, eroded,
redeposited, and re-formed many times. They are the result of an active history of soil formation.
As a rule, inorganic decomposition extends below the depth that is routinely described in the
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classification of soils. In most areas, the C horizon could be subdivided further into weatherning
zones that decrease in weathering intensity with depth. The C horizon has little or no organic
matter, no structural development, little or no evidence of illuvial clay minerals, and often has

stratified sands and clays indicating sediment deposition by varied velocities of water flow.
4.4  Soil Classification

The current system of soil classification is based on recognition of the specific influence of the
soil-forming factors and processes on the development and morphology of soil (Soil Survey Staff,
1975; Wilding et al., 1983). At the broadest level of classification in soil taxonomy, soils are
divided into eleven soil orders determined largely by the presence of one or more diagnostic
horizons (Soil Survey Staff, 1975). These eleven orders, along with their diagnostic features, are
listed in Table 4-1. Recognizing the presence of several diagnostic horizons is the key to
separation and classification of order and is potentially important in recognizing the nature of
trace-metal concentrations. For example, oxisols are highly leached soils, and alfisols are less
leached than ultisols. Ultisols are old mineral soils having an illuvial horizon of silicate clays (Bt
or argillic horizon), low base saturation, and are susceptible to rapid leaching. Entisols are young
mineral soils with weak or no pedogenic horizons or old soils that have mostly inert parent
material such as quartz. The five soil orders that are found at the SRS are identified in Table 4-1.

Names in soil taxonomy are formed by taking the formative elements of key words referring to
specific features of the soil (Soil Survey Staff, 1975). Orders are subdivided into suborders on the
basis of climate, drainage, or other distinctive features or properties. Names for suborders are
formed from a prefix denoting the "formative element" (Table 4-2) and a suffix denoting the
order. For example, an aquod is a water-saturated spodosol (aqu- from aquic moisture regime,
and -od from spodic horizon). About 50 suborders are recognized. Successively more detailed
subdivisions are great groups, subgroups, families, and series. Great groups are formed by adding
a prefix to denote diagnostic horizons or variants of horizons. The names of subgroups are
formed by an adjective preceding the name of the great group to indicate its gradational position
in relation to the neighboring great groups. Family names add more adjectives to indicate
properties important to plant growth. For eiample, the family name for the Ogeechee series is
sandy, siliceous, thermic Typic Ochraquult (Table 4-3). This is a sandy soil composed of more
than 90 percent silica minerals with a mean annual soil temperature from 15 to 22°C at a point
50 cm below the soil surface. The water table is close to the soil surface during part of the year

(aquic moisture regime), and the soil has a light colored surface horizon with less than 1 percent
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organic matter (ochric epipedon) and a clay-enriched (argillic) B horizon. The Ogeechee series is
an old well-developed soil (ultisol) with a CEC less than 16 meq/100 g or base saturation less
than 35 percent. At SRS, this soil typically has a low capacity to hold complex cations.

Therefore, any complex cations added to this soil would likely end up in the groundwater.

The soil series is the most detailed and most specific part of the soil taxonomy system. A series
must come from a particular type of parent material and must have consistent horizon
development. The soil surface may differ, so senies are further subdivided into soil types by
adding adjectives describing the surface texture or hydrology; for example, Ogeechee sandy loam,
ponded. There are approximately 29 series correlated in the SRS soil survey (Rogers, 1990);
approximately 30 more series were of such limited extent that it was not feasible to specifically
identify them in the survey. Nationwide there are approximately 14,000 different soil series.
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Figure 4-1. Changes in Master Horizon Designations of Mineral Soils
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Maximum biological activity and organic
matter

Maximum zone of eluviation of leachable
chemicals and silt- and clay-size particles

Maximum zone of illuviation
(accumulation of leachates and "fines")
resulting from percolating water

Parent material derived as a result of
weathering underlying rock

Sands, mudstones, claystones, znd
conglomerate of varying hardness

Y

Organic debris, partially decomposed

Mineral soil with traces or stains of humus
' size organic matter

Light-colored horizon of maximum
eluviation. Prominent in some soils, faint
or absent in others. Génerally loose
structure

Horizons are in shades of grey, may have
mottles in shades of yellow, red, or brown;
accumulation of silicate clays; structure is
subangular, blocky to massive, cemented
and brittle in some soils

Lacks structure development and is
relatively void of biological activity

Bedrock

Figure 4-2. Hypeothetical Profile of Mineral Soils in Wetlands Showing the Principal
Horizons and Potential Occurrence on the Savannah River Site
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Table 4-1. Summary of Taxonomic Terms Applicable to Soil Orders

Soil Order and Derivation Description
Formative
Ending
Seil Orders Found at SRS
Entisol (-ent). Recent Mineral soils without significant proﬁlé development,
with little modification of parent material, and no deep
cracks in most years
Inceptisol (-ept) L. inceptum, Mineral soils, some pedogenic horizons and some
beginning weatherable minerals, moisture available to mature a
crop in most years, no horizon of illuvial clay, relatively
‘low in organic matter or base saturation, or both
Spodosol (-od) L. spodos, Mineral soils with an illuvial horizon enriched in
wood ash amorphous aluminum and organic matter, with or

Ultisol (-ult)

L. ultimus, last

without amorphous iron; very limited distribution at SRS

Mineral soils with an illuvial argiHic or kandic horizon
enriched with silicate clays, low base saturation (<35%),
old, well-developed profile

Histosol (-ist)

Gr. histos,
11ssue

Soils with partially decomposed organic material
comprising >50% of the upper 80 cm

Seil Orders Not Found at SRS

Alfisol (-alf) Al-Fe Soils with argillic, kandic, or natric B horizon, base
saturation >35%; moist part of the time; lack calcic,
gypsic, or mollic horizons

Andisol (-and) Ando Soils rich in amorphous aluminum derived from
weathering of pyroclastic materials of volcanic origin

Oxisol (-ox) Oxide Highly leached soils with an oxic B horizon

Aridisol (-id)

L. aridus, dry

Soils with an ochric epipedon and high base saturation;
may have calcic, gypsic, argillic, or natric B horizons
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Table 4-1. Summary of Taxonomic Terms Applicable to Soil Orders (Continued)

Soil Order and Derivaticn Description
Formative
Ending
Soil Orders Not Found at SRS (Continued)

Mollisol (-oll)

L. mollis, soft

Soils with a mollic epipedon, high base saturation, and
high organic matter content

Vertisol (-ert)

L. verto, turn

Soils with a high content of swelling clay that forms

wide cracks when dry, into which surface soil falls or .

washes
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Table 4-2. Prefixes Used in Naming Suborders and Great Groups for SRS Wetland Soils

Prefix

Description

Aqu

Soils that are wet for long periods (suborder or great group)

Dys- or Dystr-

Soils with low base saturation (great group)

Fluv- Recent soil material deposited by streams (alluvium) (suborder)
Hum- Soils with appreciable amounts of humus (subordér or great group)
Med- A soil of mid-latitudes (great group)

Ochr- Light colored surface soils with little organic matter (suborder)
Sapr- Soils with highly decomposed plant ﬁbérs (suborder)
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Table 4-3. Taxonomic Modifiers Used to Describe SRS Wetland Soils -

Modifier Description
General Modifiers
Arenic Sandy alluvial horizon (sand or sandy loam texture), mostly between 50 and
100 cm thick
Cumulic An epipedon (surface horizon) with a greater accumulation of humus than is
typical of the humic epipedon
Typic Characten'sti(: of the specific great group
Acid pH <5.0 (in ¢.1 M CaCl,) throughout control section .
Dysic pH <4.5 (in 0.1 M CaCly) in all parts of organic materials in control section
(Histosols only)
Thermic Soil with mean annual temperature between 15 and 22° C at depth of 50 cm
below surfac:
Particle Size Modifiers
Sandy The texture cf the fine earth is sand or loamy sand and rock fragments comprise
' <35% by volume |
Loamy The texture cf the fine earth is loamy, very fine sand or finer, the amount of clay

is <35%; and rock and rock fragments is <35%

Coarse loamy

15% or more of the particles are fine sand or coarser, including fragments 7.5
mm diameter :

Fine-loamy‘ 15% or more of the particles are fine sand or coarser, including fragments 7.5
mm diameter; 18-35% clay in the fine fraction '

Clayey The fine earth contains 35% clay, and rock fragments are 35%

Fine A clayey particle-size class for soils having 35-59% clay in the fine earth

fraction
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Table 4-3. Taxonomic Modifiers Used to Describe SRS Wetland Soils (Continued)

Modifier Description
Mineral Content Modifiers -
Siliceous >90% by weight silica minerals and other durable minerals resistant to
weathering .
Mixed Soils with <40% of any one mineral other than quartz or feldspar
Kaolinitic >50% by weight kaolinite, tabular halloysite, dickite,-or nacrite and smaller

amounts of 1:1 or punor nonexpanding 2:1 layer minerals or gibbsite, <10%
montmorillonite A
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50 METHODS

Meeting the objectives of the wetland soils study required integrating the following activities:

(1) Review existing data to select representative sites for sample collection.

(2) Collect and analyze samples using standard protocol methods to facilitate comparison to
data collected in other studies.

(3) Summarize concentrations for soil groups by depth, and compare constituents in onsite
and offsite soils to provide baseline data for comparison with other studies.

5.1 Study Design

This study was designed to collect soil samples that are representative of unimpacted wetland
soils at both onsite and offsite locations. Soil samples from five soil groupings were collected
from ten locations onsite at SRS. Soil samples from the same five soil groupings were collected
from five offsite locations. Subsections 5.1.1 and 5.1.2 describe the soil groupings and sampling
locations selected.

o 511 Soil Groupingi S T s e Tt o T T

The wetlands on the SRS consist of nine different soil types that vary greatly in their geologicél
and hydrogeological characteristics. Seven soil series and one great group comprise about 40,000
acres that are classified as hydric soils. Hydrnc soils are likely to be wetlands. The hydric soils
have formed in three general topographic positions: along low-lying areas of the floodplain near
streams, at the toe slope of upland soils, and in isolated upland depressions. These soils vary in
age, thickness of profile, texture, organic content, and horizon development. To limit the number
of soil types considered, the soils were combined into five groupings with similar geochemical and
physical characteristics. The five soil groupings are listed in Table 5-1.

Three broad categories of soils were considered when grouping the soil types: soils occurring in
upland bays and depressions, including Carolina bays; soils occurring in small stream floodplains;
and soils occurring in large stream (Savannah River) floodplains. It is important to consider the
type of watershed when assessing wetland soils on the SRS. The Savannah River drains a

relatively large watershed compared to other onsite streams. Although the Savannah River at
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SRS is within the Atlantic Coastal Plain, a portion of the upstream watershed extends into the
Piedmont region. Soil materiz! eroded from the Piedmont area is transpofted downstream and
deposited on the floodplain. Thus, the Savannah River floodplain at SRS is composed of soil
material derived from both the Piedmont and Coastal Plain regions. Unlike the watershed of the
Savannah River, the watersheds of the smaller streams at SRS are located predominantly within
the Coastal Plain, and receive little or no soil directly from the Piedmont region. As a result, the
soils found near the smaller streams have different geochemical and phys{cal properties than those
found in the Savannah River floodplain.

Soils were assigned to each of the five soil groupings based on known chemical and physical
differences. Factors considered in assigning a particular soil to a group included the type of
watershed the soil developed within, the topographic position of the soil in the watershed, the
parent material from which the soil weathered, the age of the soil, and the amount of organic
matter present in the soil. Each of the five groupings includes from three to ten soil series, usually
with one or two dominant series (Table 5-1).

Grouping 1 consists of soils in the order Histosol. Soils in this order are high (> 50%) in organic
matter content in the top meter, with strata of sandy material below a depth of 2 meters. Because

. organic soils are not widespread on the SRS, this grouping is somewhat unique on the site.

Dorovan is the most common soil series in grouping 1. ' o |

Grouping 2 consists of soils with moderately high organic matter content. Soils typical of this
grouping belong to the subgroup Cumulic Humaquepts. Pickney and Johnston are the most
common soil series in grouping 2.

Grouping 3 consists of soils that formed in the floodplains of small streams. These soils are sandy,
stratified, and have little organic matter in the surface and subsurface layers. Soil grouping 3
represents a number of soil series that are similar to the Bibb and Osier soils. The taxonomic great
group Fluvaquents is used for these soils; they have formed in complex patterns along narrow
drainageways and small floodplains.

Grouping 4 consists of soils found in upland depressions, which include the Carolina bays. Soils
in grouping 4 are typically older soils with better developed profiles than soils in the other groups.

The most common soil series in soil grouping 4 are Rembert, Ogeechee, Williman, and Rains.
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Grouping 5 consists of soils found in the Savannah River floodplain. These soils formed from
clayey and silty sediments deposited from flooding of the river. Chastain and Tawcaw are the
most common soil series in grouping 5.

5.1.2 Sampling Locations

Establishing the baseline geochemical and physical properties of unimpact‘ed wetland soils
required collecting samples from wetlands at both onsite and offsite locations. All sampling
locations were carefully selected in an effort to avoid areas within close proximity or down-
hydraulic gradient of any facility with operations that might result in soil contamination. Areas
near power line right-of-ways were avoided, because these locations are routinely treated with
herbicides. The location of each sampling station was determined using global positioning system
-devices. ' )

Onsite, 50 sampling locations were selected, ten each for the five soil groupings (Figures 5-1
through 5-6). Each onsite location was selected to be (1) in a wetland formed prior to
development of the SRS, (2) in a watershed with no history of impacts from SRS operations, and
(3) in areas represeriting each of the soil types typical of wetlands at SRS. To fully represent SRS
wetland soils, sampling locations were selected from as many areas of the site as possible, while
avoiding areas with potential impacts from operations. An area was considered potentially
impacted if it was located downstream from an SRS operations area or waste unit, if any portion
of its source was groundwater from a waste unit or operations area, or iflprevious investigations
suggest it may have been impacted. Because of potential contamination, sampling of soil
grouping 5 was confined to the Savannah River floodplain north of Upper Three Runs Creek.

Onsite sampling locations and descriptions are shown in Figures 5-1 through 5-6 and Table 5-2.

Offsite locations were sampled to supplement data in the literature for comparison to onsite
locations. Al offsite sampling locations are in South Carolina within 100 miles of the SRS. The
offsite sampling locations were Aiken State Park, Aiken; the Audubon Society’s Silver Bluff
Sanctuary, Jackson; Congaree Swamp National Monument, Gadsden; Francis Beidler Forest,
Harleyville; and Santee State Park, Santee (Figure 5-7). Five soil cores were collected from each
soil group at the offsite locations (Table 5-3). The selection criteria for locations outside SRS
were less rigorous. due to greater difficulty in attaining access and approval for sampling; the
locations were (1) on state or other public lands and (2) wetlands. The state parks and federal

lands had been publicly owned for a considerable period of time. These lands contained no
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industry within their boundaries, and were large enough to allow choosing sampling locations that
were a considerable distance from any contaminant-producing commercial facility. In particular,
the Audubon Sanctuary location near Jackson was chosen because it is located upstream of SRS
on the Savannah River in the Southeast Atlantic Coastal Plain. This provided an opportunity to
collect samples representing both the Coastal Plain and the Savannah River watershed. The
offsite sampling locations and descriptions are shown in Figure 5-7 and Table 5-3.

5.2  Sample Collection

Eighty-three 10-foot-long soil cores were collected from 50 locations on SRS and 25 offsite
locations in July, August, and September 1992. Onsite, 55 cores were collected at 50 sites (10
from each of the five soil group:ngs plus five duplicate cores). Offsite, 28 cores were collected at
25 sites (five from each of the five soil groupings Iplus three duplicate cores). Cores were
collected with minimum disturbance to the wetland areas. Vehicles were not used in the
wetlands; all equipment, materials, and cores were back-packed to and from the study sites.

Cores were collected by two methods: vibracore and hand auger. The study design was to
collect samples to 10 feet belovs land surface. If the vibracore equipment could not penetrate to

the study design depth, a bucke: hand auger was used to retrieve samples. ‘In this study, portions

of 16 cores were hand-augered: — I e

A lithologic log was prepared for each soil core location. Each core was divided into five
individual soil samples according to soil horizons (labeled A through E), then sampled and
packaged for analysis. ‘

The methods used are described in WSRC (1992) and summarized in the following subsections.

During the data validation/verification process, it was discovered that the analytical laboratory,
Weston Analytics, had not analyzed a portion of the onsite samples from soil grouping 5. When
the laboratory was contacted, it had already discarded the samples. Thus, it 'was necessary to
recollect the affected samples, which were from locations BGW052, BGWO053, BGWO054,
BGWO057, and BGW060. Using the hand augering methodology, these locations were resampled
for all depth increments in September 1993. The hand augering method was selected for

resampling because the vibracoring technology could not penetrate to the design depth at these
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locations during the original sampling event, and most of the samples were completed with the

hand augering method.
5.2.1 Vibracore Sampling Methodology

Vibracoring technology was chosen for sample collection for several reasons. Vibracoring
enables the collection of continuous soil cores, to depths exceeding the design depth (10 feet) in
most cases, with minimal impact to the wetlands being sampled. This is of major importance for
both onsite and offsite sample collection, since preservation of existing wetlands is standard policy
at SRS. Vibracoring equipment is also light-weight and portable, facilitating backpacking the
equipment long distances to areas that are inaccessible by vehicle.

The vibracore sampling methodology consisted of vibrating a 3-inch diameter aluminum tube
down to the maximum sampling depth of 10 feet. The cutting edge of the tube was beveled and
sharpened to facilitate penetration into the soil profile. Sandy and gravelly soils tended to fall
from the end of the tube upon withdrawal; therefore, when possible, the sample tube was vibrated
to a depth of 11 or 12 feet to help ensure recovery of the full 10-foot interval. After the 3-inch
aluminum tube was vibrated down to the desired depth, the headspace in the core barrel was filled
with deionized water and capped with a plumber’s test plug. The plug inhibited loss of the core
from the sample tube during withdrawal. - The 3-inch diameter aluminum tube was then extracted -
by using a jack, tripod, and tackle arrangement. Core penetration and core compaction wér._e
recorded prior to-core extraction. The hole created by removal of the core was backfilled with
soil obtained adjacent to the sampling area; this method of backfilling the hole was selected
because the samples were-collected from unimpacted background sites with no contamination.
All cores were maintained at 4°C for transport from the field to SRS Building 704-B for core

sampling.

Several changes were made in the initial sampling procedures in order to meet field conditions.
Initially, plastic core liners were used inside a stainless steel vibracore sample barrel. Upon'
collection of the sample, the plastic liner would be slipped out of the stainless steel core barrel,
and the core barrel would be reused. However, a special head was required to hold the plastic
liner in place within the core barrel. Using this head and the plastic liner, it was not possible to
penetrate the soil to design depth. Therefore, the use of .the plastic liner and head was

discontinued, and a standard unlined 3-inch aluminum core barrel was used to collect all cores.
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The initial sampling protocol for the number of cores collected at each sampling site was also
changed. Because a large volume of sample was needed to perform the laboratory analyses, it
was necessary to collect two 10-foot vibracores at most sampling sites. If any core was
compacted more than 5 percen: during collection, an additional core was collected at that station.
Example compaction calculations are presented in Appendix A. In soil groupings 3, 4, and 5
where there was a thin A horizon (less than 20 inches thick), grab samples were collected to
obtain enough soil to fill the sample containers. These grab samples were collected by hammering
short pieces of aluminum core barrel into the ground. The core was then pulled from the ground
by hand. ‘

5.2.2 Hand Auger Sampling Methodology

When vibracore sampling was not possible, typically due to clayey or gravelly soil layers, a 3-1/4-
inch stainless steel bucket auger was used to collect the sample to the study design depth of 10
feet. Immediately upon recovery of the sample, a subsample for VOC analysis was placed in the
appropriate container, sealed, labeled, and stored in a cooler at 4°C. The rest of the soil was
placed in plastic bags, sealed, labeled according to station number and soil horizon/depth, and
kept at 4°C for transport to the core sampling laboratory. Both augered depth and vibracoring
depth were noted in the field log. While sampling with the auger, the field crew wore rubber
gloves, which were replaced between soil intervals to prevent cross-contamination.

When flowing sands were encountered during the sampling, the bucket auger technique was
replaced with the vibracore iri order to obtain the sample. This was accomplished either by
vibrating or pushing the tube through the matenial to the desired depth of 10 feef. The tube was
then filled with deionized water, capped with the plumber’s test plug, and extracted from the hole.
After extraction, the deionized water was drained from the tube. . At some locations it was
necessary to extract the soil from the tube in the field. When this was done, the soil was divided
by horizon and placed in plastic bags from which the VOC samples were immediately collected.
The bags were then sealed, labeled with sampling location and depth, and maintained at 4°C
during transport to the core sampling laboratory.

Portions of 16 cores were hand-augered. Only one sampling site was not completed to the
designated depth of 10 feet. At sample site BGWO0S50, large gravel (pebbles and cobbles) was
encountered in the E horizon, which was impenetrable using the vibracore technique. Other

attempts were made to complete the core (including use of the hand auger and general
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excavation). Sample E was discarded because it was not characteristic of a wetland sediment: it
consisted of 95 percent pebbles and cobbles (0.4 cm to 25.6 cm diameter particles) and 5 percent

coarse sand with essentially no fines.
5.2.3 Core Opening and Subsampling

After a core was transported to SRS Building 704-B, it was cut longitudinally using a radial saw
with a decontaminated carbide-tipped saw blade. The core was cut to minimize disturbance to the
core sample (by cutting the aluminum tube only). '

For each core location, a complete lithologic log was prépared for the entire 10-foot sampling
depth plus any additional core that may have been collected at a given site. Detailed core logs are
presented in Appendix A. These logs present the geologic character of the core locations and
give a detailed breakdown of the subsample intervals used for the core. Field activity logs are
shown in Appendix B. These logs contain information recorded during the actual coring and are
an important supplement to the lithologic logs. The cores were logged from a sedimentological
perspective. This included a description of significant lithologic changes, color, sediment
composition (gravel, sand; mud, ie., clay and sit), organic content, and rooting. The logs
provide a graphic image of the core and the general sedimentological character. Samples were
collected from each interval for-grain size or particle size analysis to provide data for use in
conjunction with the logs when analyzing the laboratory results (see Section 6.1). The particle
size fractions are presented in Table 5-4. Grain size comments on the lithologic logs were derived
from visual inspection based on the particle size fractions. The organic content of the cores was
examined to avoid confusing a well decomposed peat (Sapric) with a mud. '

Each core was divided into five subsamples based on general soil horizon changes as defined in
Table 5-5. All intervals were corrected for compaction, which was averaged over the entire
length of the core sample. Example compaction calculations are provided in Appendix A. The A
and B sample intervals for soil groupings 3, 4, and 5 were determined only after visual inspection
of a given core, with their sum total not to exceed 40 inches. For these three soil groupings, the
A and B sampling intervals were determined by soil horizon, with intervals in the A sample

coming from the A horizon, and the B sample coming from the horizon below.

If two cores were collected at a station, they were designated Core A and Core B. In most cases,
Core A was logged and sampled, and additional soil material was taken from Core B if necessary.
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In the event that Core B had deeper penetration, more complete recovery, and less compaction,

Core B was logged and samplec.

Sampling the core for VOCs w/as done immediately after opening the core. The samplés were
collected from the center point of each horizon. The samples were promptly placed in appropriate
containers such that no head space remained. The containers were sealed, labeled, and stored at
4°C.

To reduce aluminum contamination from the sampling procedure, the outer surface of the core
was scraped to remove any visisle aluminum chips resulting from the core opening process. Each
interval was then removed from the core barrel, placed into a decontaminated stainless steel
mixing bowl, and thoroughly agitated with a decontaminated stainless steel spoon to maximize
sample homogenization. Samples were divided into quadrants in the bowl before filling the
sample jars. Each jar was filled with soil taken from one quadrant. After four jars were filled, the
remaining soil was homogenized and divided again. This procedure was repeated until all sample
jars were filled. All sample jars were sealed, labeled, stored at 4°C, and packaged for shipment to
the analytical laboratory. ' (

All sample packaging met DOE and Department of Transportation shipping requirements. Only
insulated coolers were used: - $Samples were packed-one core per cooler- Once -packaged, each——--— -
cooler was custody-sealed and transported to SRS shipping/receiving along with a chain of

custody form and shipping order. Chain of custody forms are included as Appendix C of WSRC
(1992). B C ‘ D ‘ ‘

5.2.4 Sampling Equipment Decontamination

All sampling equipment that came in contact with the cores, including sample tubes, sample trays,

sample spoons, and saw blades, was decontaminated using a detergent wash followed by a water-

alcohol-water rinse (WSRC, 1992). This equipment was steam cleaned as well. All aluminum

coring tubes were steam cleaned prior to sample collection and wrapped in polyethylene for
transport to the field.
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5.2.5 Quality Assurance/Quality Control Samples

One trip blank sample for VOC analysis for each sampling location was included in each packed
cooler containing volatile organic samples. For each core, all samples to be analyzed for VOCs
were packed in the same cooler, and the trip blank sample was packed with them. In no case
were VOC samples from two different locations shipped together in the same cooler.

One field blank sample for metals analyses was carried throughout offsite sampling operations.
Three field blank samples for metals analyses were carried throughout onsite operations. The
blank samples consisted of deionized water.

To monitor the quality of equipment decontamination, rinsate samples were collected from the
final rinse water used in decontamination. Three random rinsate samples were collected during

the project.
5.3 Sample Analysis

Chemical and physical analyses were performed on soil samples collected during the wetland soil
study. The analyses performed for this study included RCRA Appendix IX constituents,
nutrients, and agricultural and physical parameters. These parameters are listed in Table 5-6, with
corresponding reference methods. The parameters selected were intended to characterize the
levels of naturally-occurring trace elements and to determine physical and chemical parameters.
RCRA Appendix IX constituents include VOCs, semivolatile organic compounds, pesticides and
herbicides, PCBs, and metals. These analyses are analogous to those typically run for
RCRA/CERCLA waste unit characterizations at SRS.

As described in Section 5.2.3, the core opening process may have introduced fragments of the
aluminum coring tube into the sample. An attempt was made to remove visible aluminum
fragments from the samples; however, some fragments may have been missed. This would cause
analytical results for aluminum to be biased high.~ Agricultural parameters (e.g., cation exchange
capacity and pH) were measured to assess the bulk geochemical character of the soils. Samples
were also analyzed for trittum; however, extensive radionuclide analysis was not undertaken in
this investigation due to resource limitations.
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A summary of parameters tested and a list of field and duplicate samples collected are presented
for each soil grouping in Table 5-7. All analyses were conductec by Weston Analytics, Lionville,
Pennsylvania. The laboratory did not analyze a portion of the onsite samples collected from soil
grouping 5 during the initial sarcpling event. These samples were re-collected in September 1993
and analyzed by Weston Analytics (see Section 5.2).

5.4 Statistical Methods

A total of 95,302 analytical measurements of wetland soil samples representing 259 constituents
were analyzed. The background wetland soils data are stored in a verified raw database (VRD)
on a VAX maintained by the Environmental Protection Department’s Environmental Monitoring
Section. Appendix C provides some details regarding the database, including notes on application
development, data validation, and the analysis used in its development. :

5.4.1 Introduction

The VRD includes soil cores from each of the five soil groups (Table 5-1) from both onsite and
offsite locations. This database includes all analytical information submitted by the laboratory,
including the quality assurance/cuality control (QA/QC) samples. Screening criteria were applied
to the verified raw database to produce-the final wetland soils database. All statistical analyses
were performed using the final vretland soils database. ’

Using the final wetland soils database, summary . statistics were produced for each analyte. The
statistics were calculated for six groupings of the samples: (1) all onsite samples, (2) onsite
samples separated by soil groups, (3) onsite samples by soil group separated by depth interval, (4)
all offsite samples, (5) offsite samples by soil group, and (6) offsite samples by soil group by depth
interval.

The following statistics were calculated for each of the six divisions: maximum, minimum,
median, arithmetic mean, georaetric mean, standard deviation, total number of samples, and
percent of samples above detection (see tables in Appendices D and E).

No statistical comparison between the onsite and offsite samples was performed, as such an
analysis is beyond the scope of this study, and would need to daccommodate the complexities of
environmental data.
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5.4.2 Raw Database Verification

The analytical laboratory (Weston Analytics) submitted data for the wetlands soil project in hard
copy and on electronic data diskettes (EDDs). The hard copies.consisted of the validated data
packages containing a case narrative, the results, and QA/QC information. The EDDs consisted
of an ASCII computer file for each laboratory batch. The data were formatted into the AN92
data format to provide the information listed in Table 5-8. This dataset was modified to eliminate
nonessential information. Information contained in the final database is presented in Table 5-9.

Each file was loaded onto a mainframe computer at SRS. The files were then merged to create six
larger files to accommodate data review and validation activities. The names of the blind replicate
samples were changed to the correct location number and were marked as replicate samples.
‘Blind replicate samples were collected from eight locations (five onsite and three offsite). The
offsite replicates for this study were collected from BGW009, BGW020, and BGW024, and the
onsite replicates were collected from BGW036, BGW058, BGW066, BGW069, and BGW074.

(‘ Statistical Application Software (SAS) computer programs were run on each file to validate the
data. The following quality control checks were made using the programs:

e Core name and sample dates were verified.
e Data entry errors were identified (i.e., incorrect methods and units).
e Sample holding times were verified.

* Result and analysis qualifiers were verified.

Suspected data entry errors were documented and submitted to Weston Analytics for verification
or correction. No changes were made to the database until the labdratory documented the
solution. All changes to the verified raw database were recorded in a logbook.

After all data entry errors had been resolved, the data were moved to a VAX and formatted into
Oracle tables, where additional quality control checks and statistical analysis activities were
performed. The additional data screening included identifying missing analyses and duplicate
records. The analytical laboratory was notified of any data that were missing and responded by
submitting an EDD for the particular analysis. Duplicate records were deleted from the verified

raw database after the laboratory determined it had, in error, submitted the data twice.
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5.4.3 Final Wetland Soils Database

The verified raw database contains, in addition to the measurements for soil samples, results for
laboratory blank and spike samples, field rinsate samples, field and trip blank samples, and
calibration and verification samples. These non-soil sample results are not relevant to the
generation of summary statistics and were filtered from the verified raw database to produce the
final wetland soils database. Samples with result and analysis qualifiers reported as “R” and “X”
were screened from the final wetland soils database. Checks were also performed to verify the
consistency and correctness of units. In cases where incorrect units were found, appropriate
corrections were made. Unit consistency was accomplished in the final wetland soils database by
converting all results reported in mg/kg to pg/kg by multiplication of the result by 1,000 for
nonradionuclides. Radionuclide results (trittum) were converted to pCi/g by multiplying results
reported in pCi/mg by 1,000. CEC results were in units of milliequivalents per 100 gra{ms
(MEQ), pH results were in pH units, and percent solid and total organic carbon were reported in
units of “PER” (percent of total).

The verified raw database consisted of 95,302 individual analytical results. The screening process
used to generate the final wetland soils database eliminated 9,355 results. This yielded a total of
85,947 results in the final wetland soils database used for statistical analyses.

5.4.4 Processing of Analytical Results

Chemical analysis of environmzntal samples rarely produces results that conform to the nominal
requirements of statistical analysis. In the simplest case, analytical results should provide a single
concentration which exceeds the detection limit for each analyte for each sample. In this simple
case, the application of routines to calculate maximum, minimum, arithmetic and geometric mean,
and standard deviation are straightforward. However, few environmental sampling programs
yield such results. With each complication, a procedure must be developéd to provide data that
can be used in the statistical computations. The goal of these procedures is to provide
responsible, verifiable, and representative methods to prepare analytical data for use in statistical
calculations. The following sections describe the complications encountered in the database for

this project and the procedures used to resolve those complications.
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5441 Results Reported as Below the Limits of Detection

Not all analytical results exceeded the detection limit for a given analyte. In environmental
samples, such as those collected for this study, the number of samples that exceed the analyte
detection limits may range from the entire set of samples to none of the samples. If no samples
exceeded the detection limit, then the analyte was dropped from further consideration because no
useful information could be derived from further analysis. If all samples exceeded the detection
limit, then the statistical treatment is straightforward, as mentioned above. However, if some of
the samples exceeded the detection limit and some did not, then a procedure must be identified to
process the data such that the statistical computations can be made responsibly.

Frequently, data from the wetland soils project were reported as below the limits of detection
(LOD). Analytical results determined to be below the LOD are not considered reliable and are
reported as the LOD value. Such data are said to be left censored. A common practice is to
include these data in subsequent statistical analyses as LOD/Z, which was the method chosen for
this study. Use of the LOD/2 is intended to provide a “best guess” of the actual concentration,
and allows data below the LOD to be included in the statistical analyses. Statistical analyses were

performed only when 50 percent or more of the data for a given analyte were reported as above
the LOD. ' '

The value of results reported below the LOD is a function of the method detection limit, the
dilution factor, and the percent solids in the sample (i.e., moisture content). Thus, the LOD is
sample dependent, and the vanation of the LOD among a group of samples for the same analyte
can be large. In the final wetland soils database, there were instances where results reported as
below the LOD were substantially larger than the largest result reported above the LOD for a
given sample and analyte. To remove the influence of large results that were below the LOD, any
result reported as below the LOD that exceeded the median detection limit was replaced (Figure
5-8). The replacement value was the median LOD result for the analyte for all onsite or offsite
samples, as appropriate. The median detection limit was computed separately for onsite versus
offsite samples, and the same value was used for all soil groups and depth categories for a
particular analyte. For a given sample and analyte, results above detection were not replaced, nor
were results reported as below the LOD if the result was smaller than the calculated median

detection limit.
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This procedure differs from that used in some risk analysis calculations where LOD data are
replaced with LOD/2 regardless of magnitude; however, it serves to minimize the bias on the
arithmetic and geometric means and standard deviation. It is expected that replacing large LOD
values with the median detection limit will result in a decrease in the magnitude of the calculated

means and standard deviation in distributions that are heavily left censored.

5.4.42 Field and Laboratory Replicates

Quality assurance protocols call for the analysis of field and laboratory replicate subsamples for
approximately 10 percent of the soil samples. These subsamples provide multiple results for a
single sample. The multiple results are not independent of each other, as they represent fractions
of a homogeneous material. Thus, a process needs to be defined to reduce the multiple results
into a single value for that sample. Once the single value is obtained, it can be used in statistical
computations.

For the wetland soils study, all laboratory replicate and field duplicate measurements were
averaged to obtain one value representing each analyte for each sample. If at least 50 percent of
the individual measurements Zoing into the average were above the LOD, the average was
reported as above the LOD. QOtherwise, the average was reported as below the LOD.

5.4.5 Computation of Summary Statistics

Summary statistics were computed using the final wetland soils database. The arithmetic and
geometric averages and the standard deviation were computed only when more than 50 percent of
the results were reported as above the LOD for a given analyte and summary group. The
arithmetic and geometric averages and standard deviation estimates are considered biased when a
substantial number of LOD régults are reported for a given analyte and summary group. This can
be true even if 50 percent or more of the results for a given analyte and summary group are
reported as above the LOD. Minimum, maximum, and median values were calculated for all
analytes and summary groups.

The arithmetic average was computed using the following equation:
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Yy =D yu =N, (Eq. 1)
i=1
where:

Yei = sample average for the 7/th sample of the gth summary group.

N, = total number of samples in the gth summary group.

The standard deviation is given by the square root of the variance and the variance is computed
by:

=2 0, -T)+W, -1 (Eq.2)

-where:

Sg = standard deviation of the gth summary groﬁp. '

The geometric mean is computed by (1) finding the average of the log transformed results for
onsite or offsite for a given summary group for each analyte and site group and (2) converting the
average back to the original units. The log transformed average is computed the same as in
Equation 1 or : '

Z, =) z,+N (Eq. 3)

where:

z,; = log transformed sample average for the ith sample of the gth summarjl group.

The geometric mean is given by:

/
NS

GM, = exp (Z,) = (f[ Yg,.) (Eq. 4)

i=1

The maximum, mimmum, and median result was determined for each summary group and analyte.
If all results in a group were above the LOD, then the maximum, median, and minimum values
were computed and reported without any qualifiers. If all results in a group were below the LOD,
the maximum, median, and minimum values were computed and reported with a “<” symbol. In

cases where results were reported above and below the LOD, the maximum and minimum values
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were determined using all of the data for the group without considering the result qualifier. This
approach gives the actual reported value for the three summary statistics, and can produce cases
where the minimum result may be reported without a “<” symbol and the maximum result is
reported with a “<” symbol. This counterintuitive result occurs infrequently. The median value
was reported as above the LOD) if 50 percent or more of the results were reported as above the

LOD. Otherwise, the median value was reported with a “<” symbol.”

In addition to the summary statistics, the total number of samples, number of samples reported as
above the LOD, and the percent of samples reported as above the LOD were computed (see
tables in Appendices D and E). '
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42




Y

+ tf‘ Mwm ¢ \\ l\ I N 104,000 +
¥ SERVICE S~ =3
\ /i BGW039 ® V . \ > =]
\ 2
[ L

\ ) s \
30W036 Y\ \ }\
3 SN
BOWSQS o ‘ )

[=ER LA !'v
— POND B 7Y,
{ \‘ \/’V{TJ

e
LAY
[E——

e
POND 2 POND 4? QPOND C

, ) S
POND § £ §
+ 5 :
N
NO. 6

/
{ &
V \\\
~,
.
\\
BOWO42 RN
@
23GW032 N

s ~ ; /N 2 ECW04: /JKV\S,\ l\g—g///
AN i ' S TR i +

LEGEND
I SRS RIS BUILDINGS
T STREAM OR TRIBUTARY . Nt
S N RIVER OR CHANNEL Science Applications
G connmmcennomons LAKE OR POND ’ International Corporation
Do, GROUP 4 WETLAND SOIL SAMPLE 2 SAVANNARL RIVER

i WETLANDS SOIL SAMPLING

LOCATIONS SOIL GROUP 4

WOO (UPLAND BAY & DEPRESSION SOILS)

" . DRAWN BY: REV. NO./DATE: CAD ALE
SCALE: 17 = 12,000 S. DUNLAP 8 / 05-02-97 /36021 /OGS /419SNP4
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Table 5-1. Wetland Soil Groupings

Soil Group

Broad Category

Group One - Dorovan, Other Histosols

Small Stream Floodplain - Organic Soils

Group Two - Pickney, Johnston

Small Stream Floodplain - Intergrade Mineral-
Organic Soils

Group Three - Fluvaquents

Small Stream Floodplain - Mineral Soils

Group Four - Rembert, Ogeechee, Williman

Upland Bays and Depressional Soils

Group Five - Chastain, Tawcaw

Large Stream Floodplain Soils
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Table 5-2. Soil Coring Coordinates for Onsite Sampling Locations

Vibracore Soil Sample Location Latitude Longitude
Station Group (Degrees-Minutes) | (Degrees-Minutes)
BGWO026 3 Savannah River Site 33-19.30 N 81-41.41 W
BGWO027 1 Savannah River Site 33-18.48 N 81-41.29 W
BGWO028 2 Savannah River Site 33-18.25 N 81-41.56 W
BGW029 4 Savannah River Site 33-11.54 N 81-35.80 W
BGWO030 2 Savannah River Site 33-10.64 N 81-36.50 W
BGWO031 3 Savannah River Site 33-10.76 N . 81-36.42 W
BGWO032 4 Savannah River Site 33-09.04 N  81-3521W
BGWO033 2 Savannah River Site 33-24.16 N 81-36.49 W
BGWO034 2 Savannah River Site 33-2342 N 81-36.74 W
BGWO035 1 Savannah River Site 33-24.16 N 81-36.83 W
BGWO036 4 Savannah River Site 33-20.27 N 81-40.64 W
BGWO037 2 Savannah River Site .33-22.54 N 81-37.16 W
BGWO038 3 Savannah River Site 33-22.19N 81-36.96 W
BGWO039 4 Savannah River Site 33-21.57N 81-40 87 W
BGW040 4 Savannah River Site 33-09.03 N 81-35.94 W
BGWO041 4 Savannah River Site 33-09.52 N 81-33.42W
BGWO042 4 Savannah River Site 33-11.86 N 81-32.44 W
BGWO043 4 Savannah River Site 33-1842 N 81-33.79 W
BGW044 4 Savannah River Site 33-17.38 N 81-2893 W .
BGWO045 1 Savannah River Site 33-2221N 81-37.96 W
BGW046 3 Savannah River Site 33-2041 N 81-36.52 W
BGW047 3 Savannah River Site 33-19.21 N 81-3544 W
BGW048 2 Savannah River Site 33-20.01 N 81-33.61 W
BGWO049 3 Savannah River Site 33-15.15 N ‘81-36.81 W
BGWO050 2 Savannah River Site 33-14.64 N 81-3725W
BGWO051 5 Savannah River Site 33-13.71 N 81-47.27 W
BGW052 5 Savannah River Site 33-14.13 N 81-47.69 W
BGWO053 5 Savannah River Site 33-13.77N 81-47.44 W
BGW054 5 Savannah River Site 33-14.02 N 81-47.51' W

wettextf.doc

48




o

WSRC-TR-96-0115, Final
May 1997

Geochemical and Physical Properties of Wetland Soils
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Table 5-2. Soil Coring Coordinates for Onsite Sampling Locations (Continued)

Vibracore Soil Sample Location Latitude Longitude
Station Group (Degrees-Minutes) | (Degrees-Minutes)
BGWO055 5 Savannah River Site 33-1430N 81-47.93 W
BGWO056 5 Savannah River Site 33-14.86 N 81-48.28 W
BGWO057 5 Savannah River Site 33-13.83 N 81-47.48 W
BGWO058 5 Savannah River Site 33-1408 N 81-47.57TW
BGWO059 5 Savannah River Site 33-14.17 N 81-4771 W
BGW060 5 Savannah River Site 33-1427N . 81-47.82 W
BGWO061 3 Savannah River Site 33-10.19 N 81-3491 W
BGWO062 3 Savannah River Site 33-10.73 N 81-34.13 W
BGWO063 2 Savannah River Site 33-11.03 N 81-2939W
BGWO064 3 Savannah River Site 33-12.57N 81-30.40 W
BGW065 4 Savannah River Site 33-11.15 N 81-32.03 W
BGWO066 3 Savannah River Site 33-13.57 N 81-38.63 W
BGW067 2 Savannah River Site 33-2107N 81-37.96 W
BGWO068 1 Savannah River Site 33-2105N 81-38.14 W
BGW069 1 Savannah River Site 33-20.82 N 81-38.68 W
"‘BGWO070 1 Savannah River Site 33-1999 N 81-38.87 W
BGW071 1 Savannah River Site 33-20.02 N 81-38.82 W
BGW072 1 Savannah River Site 33-20.10 N . 81-38.86 W
BGW073 1 Savannah River Site 33-20.61 N 81-38.68 W-
BGW074 2 Savannah River Site 33-19.49 N 81-38.70 W
BGWO075 1 Savannah River Site 33-19.37N 81-39.34 W :
BGW4QS* 5 Savannah River Site 33-14.08 N 81-47.57W
BGW5QS" 3 Savannah River Site 33-13.57N 81-3863 W |
BGW6QS* 4 Savannah River Site 33-20.27 N " 81-40.64 W
BGW7QS* 1 Savannah River Site 33-20.82 N 81-38.68 W
BGWS8QS® 2 Savannah River Site 33-19.59 N 81-38.76 W

* Duplicate core from location BGWOS5S.
® Duplicate core from location BGW066.
° Duplicate core from location BGWO036.
4 Duplicate core from location BGW069.

¢ Duplicate core from location BGW074.
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Table 5-3. Seil Coring Coordinates for Offsite Sampling Locations

Vibracore Seil Sample Location Latitude Longitude
Station Group (Degrees-Minutes) | (Degrees-Minutes)
BGWO001 1 Aiken State Park 33-32.84 N 81-28.64 W
BGW002 3 Aiken State Park 33-32.92N 81-28.86 W
BGWO003 3 Aiken State Park 33-33.08 N 81-28.96 W
BGW004 4 Aiken State Park 33-33.28 N 81-29.39 W
BGWO005 1 Aiken State Park 33-33.20 N 81-29.26 W
BGWO006 1 Aiken State Park 33-3326 N 81-29.31 W
BGWO007 3 Aiken State Park 33-33.52 N 81-29.88 W
BGWO008 2 Aiken State Park 33-33.58 N 81-29.18 W
BGW009 1 Congaree Monument 33-49.77T N 80-49.21 W
BGWO010 5 Congaree Monument 33-49.10 N 80-48.81 W
BGWO11 5 Congaree Monument 33-49.56 N 80-49.42 W
BGWO012 5 Congaree Monument 33-49.56 N 80-49.42 W
BGWO013 5 Congaree Monument 33-49.30 N 80-49.49 W
BGWO014 2 Santee State Park 33-30.89 N 80-29.68 W
BGWO015 4 Santee State Park 33-31.10N 80-29.53 W
BGWO016 4 Santee State Park 33-31.02N . 80-29.40 W
BGWO017 2 Santee State Park 33-31.40N 80-29.63 W
BGWO018 1 Congaree Monument - 33-49.76 N 80-49.17 W
BGWO019 4 Francis Beidler Forest 33-1331 N 80-21.25 W
BGW020 4 Francis Beidler Forest " 33-13.12N -80-21.25 W
BGWO021 2 Jackson Audubon 33-1941 N 81-50.15W
BGW022 5 Jackson Audubon 33-19.10 N 81-52.13 W
BGW023 3 Jackson Audubon 33-19.58 N 81-51.77TW
BGW024 3 Jackson Audubon 33-21.13 N 81-51.88 W
BGWO025 2 Jackson Audubon 33-19.06 N 81-51.01' W
BGW1QS§* 4 Francis Beidler Forest 33-13.12 N 80-21.25 W
BGW2QS® 1 Congaree Monument 33-49.77 N 80-49.21 W
BGW3QS°¢ 3 Jackson Audubon 33-21.13 N 81-51.88 W

* Duplicate core from location BGW020.
¢ Duplicate core from location BGW024.

“® Duplicate core from location BGW009.
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Table 5-4. Particle Size Fractions Used in Lithologic Logging

Size Class Size Range

Gravel- Cobble 256 cm-6.4cm
Pebble 6.4cm-0.4cm
Granule 04cm-02cm

Sand- Very Coarse and Coarse 0.2cm-0.05cm
Medium 0.05cm - 0.025 cm
Fine and Very Fine 0.025 cm - 0.00625 cm

Mud- Silt and Clay Sized Finer than 0.00625 cm
Sediments
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Table 5-5. Sampling Intervals for Each Soil Grouping

‘Soil Group

Sampling Interval
ID Code

Sampling Interval

(in.)

1

0-20
20-40
40-60

- 60-90

90-120

0-20
20-40
40-60
60-90

90-120

A Horzon
Bottom of A to 40
40-60
60-90
90-120

A Horizon
Bottom of A to 40
40-60
60-90
90-120

moOowpimoOwpmOOwWrmoOwRrmooOow»

A Horizon
Bottom of A to 40
40-60
60-90
90-120
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Table 5-6. Analytical Methods
Parameter Method Reference*
Metals
Aluminum EPA 6010 A
Antimony EPA 6010 A
Arsenic EPA 7060 A
Barium EPA 6010 A
Beryllium EPA 6010 A
Cadmium EPA 6010 A
Calcium EPA 6010 A
Chromium EPA 6010 A
Cobalt EPA 6010 A
Copper EPA 6010 A
Iron EPA 6010 A
Lead EPA 7421 A
Lithium EPA 6010 A
‘| Magnesium EPA 6010 A
Manganese EPA 6010 A
Mercury EPA 7470 A
Nickel EPA 6010 A
Potassium EPA 6010 A
Selenium EPA 7740 A
Silver EPA 6010 A
Sodium EPA 6010 A
Sulfide EPA 376.2 B
Thallium EPA 7841 A
Tin EPA 6010 A
Vanadium EPA 6010 A
Zinc EPA 6010 A
Other Inorganics
Fluoride - EPA 3402 B
Nitrate + Nitrite " EPA 353.1 B
Nitrate (as Nitrogen) EPA 353.1 B
Phosphates, Total (as EPA 3652 B
Phosphorus) S o
Silicon EPA 6010 A
Sulfate EPA 375.4 B
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Table 5-6. Analytical Methods (Continued)

Parameter Method : Referencef" ‘
Organics 1
Total Organic Carbon EPA 4151 B |
Total Organic Halogens EPA 9020 A A |
Appendix IX Volatiles EPA 8240/8270 A

Appendix IX Semi-Volatiles EPA 8080/EPA 8270 A

Appendix IX EPA 8150 A

Pesticides/Herbicides

Appendix IX Polychlorinated ~ EPA 8150 A

Biphenyls |
Appendix IX Dioxins/Furans  EPA 8280 A

Radiological

Tritium ‘ EPA 906.0 C

Agricultural

Cation Exchange Capacity EPA 9080 A

pH EPA 9045 A

Percent Solids ASTM 2216 D

* A-U.S.EPA. 1986. Test Methods for Evaluating Solid Waste (SW-846).
Volume I. Washington, DC. ‘

B - U.S. EPA. 1983. Methods for Chemical Analysis of Water and Wastes.
EPA - 600/4-79-020. Environmental Monitoring and Support Laboratory, Cincinnati, OH.

C - US. EPA. 1980. Prescribed Procedures for Measurement of Radloactlvny in Drinking
Water. EPA-600/4-80-032 (1980 update). Washington, DC.

D - American Society for Testing and Materials. 1994. 1994 Annual Book of ASTM
Standards. Volume 04.08 Soil and Rock. 01-040894-38. Philadelphia, PA.
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Table 5-7. Sample Specifications for Soil Groupings
Onsite Offsite
Field Duplicate Field Duplicate Total
Parameter Matrix | Samples | Samples | Samples | Samples | Samples
SOIL GROUPING 1
Metals and Inorganic Soil 10 1 5 1 17
lons
Organic Compounds Soil 10 5 1 17
Tritium Soil 10 5 1 17
Cation Exchange Soil 10 1 5 1 17
Capacity
Soil pH Soil 10 1 5 1 17
Particle Size Analysis Soil 10 1 5 1 17
SOIL GROUPING 2
Metals and Inorganic Soil 10 1 5 0 16
Ions -
Organic Compounds Soil 10 1 5 0 16
Tritium Soil 10 5 0 16
Cation Exchange Soil 10 5 0 16
Capacity
Soil pH Soil 10 1 5 0 16
Particle Size Analysis Soil 10 1 5 0 16
SOIL GROUPING 3
Metals and Inorganic Soil 10 1 5 1 17
lons
Organic Compounds Soil 10 1 5 1 17
Tritium Soil 10 _ 5 1 17
Cation Exchange Soil 10 1 "5 1 17
Capacity
Soil pH Soil 10 1 5 1 17
Particle Size Analysis Soil 10 1 5 1 17
wettextf. doc 55
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Table 5-7. Sample Specifications for Soil Groupings (Continued)

Onsite Offsite
Field Duplicate Field Duplicate Total
Parameter Matrix | Samples | Samples | Samples | Samples | Samples
‘ SOIL GROUPING 4
Metals and Inorganic Soil 10 1 5 1 17
lons ' )

Organic Compounds Soil 10 1 5 1 17 |
Tritium Soil 10 1 5 .1 17 |
Cation Exchange Soil 10 1 5 1 17 |
Capacity : ‘ |
Soil pH Soil 10 1 5 ] 17 |
Particle Size Analysis Soil 10 1 5 1 17 '
, SOIL GROUPING 5 : |
Metals and Inorganic Soil 10 1 5 -0 16 |
Ions |

Organic Compounds Soil 10 1 5 0 16

Tritium Soil 10 1 5 0 16

Cation Exchange Soil 10 1 5 0 16

Capacity ' (
Soil pH Soil 10 1 5 0 16
Particle Size Analysis Soil 10 1 5 0 16
wettextf. doc 56
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Table 5-8. Information Included on the Electronic Diskettes Provided by Weston Analytics
for the Background Wetland Soils Database (AN92 Format)

Sample name Laboratory sample number -Analytical result
Sample date Laboratory replicate Accuracy

Received date Test name Number of dilutions
Extraction date Extraction/digestion method Dilution factor
Extraction time Analysis method Instrument

Analysis date Detection limit Analyst

Analysis time E Result qualifier Nominal concentration
Analysis batch Analysis qualifier Percent solids
Laboratory code Bias :
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Table 5-9. Information Included in the
Final Background Wetland Soils Database
Sample name Test name
Sample date Analysis method
Received date Detection limit
Analysis date Result qualifier
Analysis time Analysis qualifier
Analysis batch Analytical result
Laboratory code Number of dilutions
Laboratory sample number  Dilution factor
Laboratory repl.cate Percent solids
wettextf.doc 58
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6.0 RESULTS
6.1 Current Study

Soil samples were analyzed to determine if any of the 259 analytes measured were present above
detection limits (Figure 6-1). When the constituent concentration was less than detection,
laboratory measurements were reported at the detection limit.

There were no reported measurements above detection for 162 analytés (Table 6-1). For 18
additional constituents, only one analytical result was above detection (Table 6-2). When multiple
results for a single sample (duplicates and replicates) were averaged, four analytes had no results
above detection in any soil grouping/depth interval (Table 6-3). Ten analytes had no results above
detection in any soil grouping/depth interval onsite (Table 6-3).

For the remaining 64 analytes (Table 6-4), summary statistics for onsite and offsite locations are
- presented in Appendices D and E, respectively. The final wetland soils database is included in
electronic format as Appendix F. The results of particle size analysis are presented in Appendix G.
A compact disk included with this report contains electronic copies of the particle size énalysis raw
data files.

Geochemical results are summarized for each analyte, first for all samples and then by soil group
and layer. The results are tabulated and presented in Appendices D (onsite) and E (offsite). The
analyte groups are presented sequentially as they appear on Table 6-4: metals, other inorganics,
organics, Appendix IX - semivolaﬁles, Appendix IX pesticides/herbicides, Appendix IX
dioxins/furans, radiological parameters, and agricultural parameters. The tables include the

following information:

e Soil group and depth category (as appropriate)

e Number of samples in the sample group

e Number of samples exceeding the detection limit
e Percent of samples exceeding the detection limit
. Maxirﬁum result in sample group

e Median of sample group
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¢ Minimum of sample group
e Arithmetic average of sample group
¢ Geometric average of sample group

o Standard deviation of sample group.
The geometric average and stanclard deviation were not calculated for CEC, pH, and percent solids.

For some samples, field duplicate and/or laboratory replicates were analyzed, and more than one
analytical result was obtained for the same sample. These multiple results were averaged to obtain
one value per sample (see Section 5.4.4.2).

For some parameters, a significant percentage of the ‘analytical results were below the detection
limit. In general, a value of one-half the detection limit was substituted for analytical results below
the detection limit. Substitution of one-half of the detection limit is designed to provide a best
estimate of the actual concentration present over the total “less than detection” population and is a
standard method in waste unit characterization projects. This substitution affects the calculation of
the summary statistics for any analyte that does not exceed the detection limit in all samples. In the
tables, those parameters calculated for sample results that were predominantly below the detection
limit are noted by a “<” symbol. Those parameters that were calculated for groups dominated by
results above the detection limit are unmarked. The arithmetic average, geometric average, and
standard deviation were calculated only if over 50 percent of the samples exceeded the detection

limit.
The statistical methods used to generate the summary statistics tables are detailed in Section 54

6.2 Onsite Resulits

Analysis of the samples collected from onsite locations yielded results above detection in all major
analyte groups except Appendix IX PCBs. The summary statistics derived from the analyses are
given in Appendix D. Among the analyte groups, the metals were the most commonly present at
concentrations exceeding their analytical detection limits, which in turn means that their reported
concentrations are the least affected by adjustments made to the database for the purposes of
statistical computations. Conversely, the VOC and semivolatile organic compound groups
included few individual analytes that were present above detection in even a few samples. Their
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summary statistics were, therefore, dependent to a significant degree on the computational
assumptions used; these assumptions are described in Section 5.4.

The following subsections describe each of the analyte groups and general patterns of their
distribution in the soils collected for this study. The patterns described are preliminary; no rigorous
trend analysis or statistical treatment has been applied to the study results to quantify trends in
concentration distribution in wetland soils.

6.2.1 Metals

All of the metals analyzed were detected in onsite samplés, and the majority (63%) were present
above their respective detection limits (Table 6-5 and Appendix D). The depth distribution of
metals exhibits three trends: (1) an increase in concentration with depth, (2) increased concentration
in sample intervals A and E, and (3) decreased metals concentration with depth. The most common
trend is an increase in metal concentration with depth. This trend is apparent for most of the metals
and occurs in all soil groups, but is most marked in soil groups 1 and 5. Some of the variability in
metals concentration may be due to the use of standard EPA methods for waste unit investigations.
These methods do not result in complete dissolution of the soil matrix, which may substantially
affect the measured concentration of soil framework constituents such as aluminum and silica. A
more detailed discussion of this subject is presented in Section 7.3.

The representativeness of the reported aluminum concentrations may be limited because aluminum
tubes were used for sample collection (Section 5.2.3), although precautions were taken to avoid
contaminating the sample with aluminum fragments from the tube. If samples were contaminated
by the sampling tube, the measured aluminum concentration would exceed the actual aluminum
concentration in the soil by an unknown amount. ‘

Arsenic, iron, and to a lesser extent, nickel and sodium appear to be concentrated at the upper (A)
and lower (E) sample intervals with lower concentrations in the intervening intervals. This trend
affects primarily soils of group 3 with some examples in soil group 2. For a few metals,
concentrations decrease with depth; these include calcium, magnesium, manganese, potassium, and
zinc in soil groups 2 and 3. No consistent depth trends are apparent for antimony, chromium, and
mercury.
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Metal concentrations in soil grcup 5 are higher than the other soil groups for all sample intervals.
This increased concentration in soil group 5 is exhibited for all metals except cadmium, calcium.,
mercury, and selenium. Slightly higher metal concentrations may also be characteristic of soil
group 4, but this trend appears le:ss pronounced. '

6.2.2 Other Inorganic Parameters

All “other inorganic parameters” (fluoride, nitrate + nitrite, nitrate as nitrogen, silicon, sulfate, and
total phosphates) were detected in more than one onsite sample (Table 6-6-and Appendix D). The
percent of samples exceeding the detection limit ranges from 2 percent for fluoride to 100 percent
for silicon and total phosphates. Nitrate + nitrite, silicon, and phosphates show a general trend of
decreasing concentration with depth, similar to that observed in the metal species described above.
‘Nitrate as nitrogen decreases with depth in soil gfoups 1,2, and 5. :

In soil group 3, nitrate as nitrogen, sulfate, and total phosphates appear concentrated in the A and E
sample intervals, with lower concentrations present in the intervening intervals. This type of
distribution was also observed for metals in soil group 3.

Similar to the metals, concentrations of the other inorganic parameters are significantly higher in
soil group 5. This higher concentration in the large stream floodplain soils is observed for all of the
analytes except fluoride, which is present at low concentrations, and silicon, which is a dominant
constituent of detrital particles in all wetland soils.

6.2.3 Organics

Organic parameters analyzed were total organic carbon (TOC), total organic halogens (TOH), and
RCRA Appendix IX constituents.

Appendix IX organics analyzed were VOCs, semivolatile organic compounds,
pesticides/herbicides, dioxins/furans, and PCBs. PCB results were eliminated in the screening
process described in Section 6.1, and are not presented here. In general, TOH, VOCs, and
semivolatile organic compouncls are considered anthropogenic, and their presence is assumed to
indicate possible site-specific contamination in the sample or possible laboratory induced
contamination. "
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6.2.3.1 Total Organic Carbon and Total Organic Halogens

TOC was present above detection in nearly all of the samples (Table 6-7 and Appendix D). It
showed a pronounced trend of decreasing concentration with depth for all of the soil groups except
soil group 4, in which the trend is less distinct. The overall concentration of TOC appears to be
slightly lower 1n soil groups 2 and 3.

TOH was present above the detection limit in only 3 percent of the samples, representing soil
groups 1 and 3 (Table 6-7 and Appendix D). In these soils, there was no distinct distribution with
depth. '

6.2.3.2 Appendix IX Volatiles and Semivolatiles

As a group, the Appendix IX volatiles and semivolatiles were measured at concentrations above the
detection limit in 19 percent of the samples analyzed (Table 6-7 and Appendix D). However, if the
four most commonly observed analytes (acetone, dichloromethane, bis(2-ethylhexyl) phthalate, and
di-n-butyl phthalate) are excluded, then the 18 remaining species exceeded the detection limit in
only 4.5 percent of the samples. For these 18 species, the maximum results only slightly exceed the
detection limit. The majority of results above detection are associated with soil group 1 (organic
soils). No vertical trend is apparent for the 18 analytes.

Acetone, dichloromethane (methylene chloride), bis(2-ethylhexyl) phthalate, and diun-butyl
phthalate exceeded the detection limit in nearly all soil groups and depth intervals. There appears
to be no association of any of these analytes with a particular soil group or depth interval. These
compounds are commonly reported as laboratory artifacts.

6.2.3.3 Appendix IX Pesticides/Herbicides and Dioxins/Furans

Two pesticides/herbicides (2,4-dichlorophenoxyécetic acid and 2,4,5-T) and two dioxins/furans
(hexachlorodibenzo-p-dioxins and pentachlbrodibenzo—p-furans) were measured at levels exceeding
detection limits (Table 6-7 and Appendix D). There may be an association of these analytes with
soil groups 1 and 2, but this trend is difficult to evaluate due to the small number of results
exceeding detection limits. There is no apparent vertical trend for any of the constituents.
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6.2.4 Radiological Parameters

The only radiological parameter included in this study was tritium (Table 6-8 and Appendix D).
Tritium was detected above its detection limit in less than 4 percent of the samples and did not
exhibit any particular affinity for a soil group or sample interval. |

6.2.5 Agricultural Parameters

The agricultural parameters included in this study are CEC, pH, and percent solids (Table 6-9 and

Appendix D). CEC decreases with depth in all soil groups. In addition, CEC is slightly higher in

soil groups 1 and 2, and distinctly greater in soil grouﬁ 5. Cation exchange plays a role in

determining the concentration of metals and other inorganics in many soils; this may explain the
- trending similarity in metals, other inorganics, and CEC. ‘ h

Percent solids and pH are presented in Table 6-9 and Appendix D. These parameters may play an
important role in the chemical state and mobility of many constituents. In general, pH and percent

solids do not vary systematically either vertically or between soil groups. The average, maximum, (
minimum, and mean values for these constituents are included to provide a context in which to

view the chemical data presented above.

6.3 Offsite Resplts

Collection and analysis of saraples from selected offsite locations were performed to provide a
context for the results from onsite samples. Thus, the results of the offsite analyses are intended to
evaluate whether onsite samples represent nominal chemical and physical characteristics for
wetland soils in the SRS area. In addition, the offsite analyses may be used to augment the
background information offered by previous studies of wetlands which, as described above, offer a
limited pool of information on wetland soil compositions.

Analysis of the samples collected from onsite locations yielded results above detection in all major
analyte groups except Appendix IX PCBs. The summary statistics derived from the analyses are

given in Tables 6-10 to 6-14 znd Appendix E. Among the analyte groups, metals were the most
commonly present at concentrations exceeding their analytical detection limits, which in turn
means that their reported concentrations are the least affected b); ‘adjustments made to the database

for the purposes of statistical computations. Conversely, the VOC and semivolatile organic B
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compound groups included few individual analytes that were present above detection in even a few
samples. Their summary statistics were, therefore, dependent to a significant degree on the
computational assumptions used; these assumptions are described in Section 5.4.

The patterns described below are preliminary; no rigorous trend analysis or statistical treatment has
been applied to the study results to quantify trends in concentration distribution in wetland soils.
Because the focus of this study is on onsite soils, the following discussion of offsite results is less
detailed than the onsite discussion in Section 6.2.

6.3.1 Metals

All of the metals analyzed were detected in offsite samples, and the majority (62%) of the
‘measurements exceeded the respective analyte detection limits (Table 6-10 and Appendix E). ‘In
general, soil groups 4 and 5 show an increase in metal concentration over all depth intervals. The
elevation in soil group 5 is similar to that observed in onsite soils, and the elevation in soil group 4
is more pronounced than in the onsite soils. Within soil groups 1, 2, 3, and 5, there is a general
trend of decreased metal concentration with depth, similar to that observed in the onsite soils. This
trend is modified in soil group 2 by elevated concentration of some metals (cadmium, chromium,
cobalt, selenium, and vanadium) in the C sample interval. The trend of decreasing concentration
with depth is reversed in soil group 4, where metal concentrations tend to increase with depth.
Increasing metal concentrations with depth were described in a study of SRS upland soils (Looney
etal., 1990).

6.3.2 Other Inorganic Parameters

All “other inorganic parameters” (fluoride, nitrate as nitrogen, nitrate + nitrite, silicon,sulfate, and
total phosphates) were detected in offsite samples (Table 6-11 and Appendix E). The percent of
samples exceeding the detection limit ranges from 11 percent for fluoride to 100 percent for silicon
and total phosphates. The distribution of other inorganic parameters is similar to that observed for
metals, thus, concentrations decrease with depth in soil groups 1, 2, 3, and 5 and increase with
depth in soil group 4. However, unlike the metals, the concentrations of other inorganic parameters
in soil group 5 do not appear to be greater than in the other soil groups.
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6.3.3 Organics

Organic parameters analyzed were TOC, TOH, and RCRA Appendix IX constituents. Appendix
IX organics analyzed were VOCs, semivolatile organic compounds, pesticides/herbicides.
dioxins/furans, and PCBs. PCB results were eliminated in the screening process described in
Section 6.1, and are not presented here. In general, TOH, VOCs, and semivolatile organic
compounds are considered anttropogenic, and their presence is assumed to indicate possible site-

specific contamination in the sample or possible laboratory induced contamination.

6.3.3.1 Total Organic Carbon and Total Organic Halogens.

TOC was present above detection in nearly all of the samples (Table 6-12 and Appendix E).
Similar to both the offsite and onsite metals, TOC is present at higher concentrations in the samples
from soil group 5 than in the other soil groups. TOC showed a pronounced trend of decreasing
with depth in soil groups 1, 2, and 5. In soil group 3, TOC appears to be concentrated in the D
sample interval, and in soil grouap 4 it appears concentrated in the upper (A) and lower (E) sample
intervals.

TOH was not present above the detection limit in any of the offsite samples (Table 6-12 and
Appendix E).

6.3.3.2 Appendix IX Volatiles and Semivolatiles

As a group, the Appendix IX volatiles and semivolatiles were measured at concentrations above the
detection limit in 25 percent of the samples analyzed (Table 6-12 and Appendix E). This represents
an increase over the onsite samples, which is due primarily to a wider suite of analytes being
present at slightly greater, but still very low, concentrations in the offsite samples. The four most
widely distributed analytes measured in the samples [acetone, dichloromethane, bis(2-ethylhexyl)
phthalate, and di-n-butyl phthalate] represent 14 percent of the results above detection. As is the
case in onsite samples, these analytes do not show any substantial depth-related pattern or
association with any particular soil group.

The major difference between the offsite and onsite results for volatile and semivolatile organic
compounds is that five species are present in substantial concentrations in the offsite samples that

were rare or absent in the onsite samples. These species are 1,1,1-trichloroethane, methyl ethyl

wettextf.doc 66




Geochemical and Physical Properties of Wetland Soils WSRC-TR-96-0115, Final
at the Savannah River Site May 1997

ketone, tetrachloroethylene, toluene, and trichlorofluoromethane. Tetrachloroethane and toluene
appear to decrease in concentration in the deeper sample intervals. For the remaining analytes.
there does not appear to be any pattern to their distribution either within the sample intervals or in

the different soil groups.

6.3.3.3 Appendix IX Pesticides/Herbicides and Dioxins/Furans

2,4,5-T and two dioxins/furans (hexachlorodibenzo-p-dioxins and pentachlorodibenzo-p-furans)
were measured at levels exceeding their detection limits (Table 6-12 and Appendix E). There does
not appear to be any consistent trend in their distribution; however, this is difficult to evaluate due
to the small number of results exceeding detection limits. 2,4-Dichlorophenoxyacetic acid, present

in a few onsite samples, does not exceed the detection limit in any offsite samples (Table 6-12).
6.3.4 Radiological Parameters

The only radiological parameter included in this study was tritium (Tables 6-13 and Appendix E).
Tritium was detected above its detection limit in 20 percent of the samples. It appears primarily in
soil groups 1, 2, and 3. The distribution and concentration of tritium in the offsite samples appear
slightly greater than that measured in the onsite samples.

6.3.5 Agricultural Parameters

The agricultural parameters included in this study are CEC, pH, and percent solids (Table 6-14 and
Appendix E). CEC decreases with depth in all soil groups. In addition, it is slightly elevated in soil
groups 2, 4, and 5. Cation exchange plays a role in determining the concentration of metals and
other inorganics in many soils; this may explain the similarity in distribution of metals, other
inorganics, and CEC. However, the correlation of CEC and analyte concentration is not as marked

in the offsite samples as in the onsite samples.

Percent solids and pH are presented in Table 6-14 and Appendix E. These parameters may play an
important role in the chemical state and mobility of many constituents. The average, maximum,
minimum, and mean values for these constituents are included to provide a context in which to
view the chemical data presented above. In general, the pH and percent solids in offsite and onsite

samples are very similar.
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Table 6-1. Constituents with No Results Above Detection in Any of

the Soil Samples
Total No. of

Constituent Analyses
1,1-Dichloroethane ' 366
1,2,3-Trichloropropane 366
1,2,4-Trichlorobenzene 290
1,2-Dibromo-3-chloropropane 366
1,2-Dibromoethane 366 -.
1,2-Dichlorobenzene 312
1,2-Dichloropropane B 367
1,3,5-Trinitrobenzene 312
1,3-Dichlorobenzene 312
cis-1,3-Dichloropropene ' ‘ 366
trans-1,3-Dichloropropene 366
1,.3-Dinitrobenzene ' 312
1.4-Dichlorobenzene 290
1.4-Dioxane . 312
1,4-Naphthoquinone 312
1-Naphthylamine ' 312
2,3,4,6-Tetrachlorophenol 312
2.4.5-Trichlorophenol 312
2.,4,6-Tribromophenol (surr) 312
2,4-Dichlorophenol 312
2,4-Dimethyl phenol 312
2,4-Dintrophenol 312
2.4-Dinitrotoluene 290
2,6-Dichlorophenol 312
2,6-Dinitrotoluene 312
2-Acetylaminofluorene 312 -
2-Chlorophenol 290
2-Chloronaphthalene - 312
2-Hexanone 366
2-Methylnapthalene 312
0-Cresol (2-Methylphenol) 319
2-Nitroaniline 312
2-Naphthylamine 312
2-Nitrophenol 312
2-Picoline - 312
3.3-Dichlorobenzidine 312
3.3-Dimethylbenzidine 312
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Table 6-1. Constituents with No Results Above Detection in Any of
the Soil Samples (Continued)

Total No. of
Constituent . Analyses
3-Methylcholanthrene 312
3-Nitroaniline 312
4,6-Dinitro-ortho-cresol 312
4-Aminobiphenyl 312
4-Bromophenyl phenyl ether 312
4-Chloroaniline S 312
para-Chloro-meta-cresol 290
4-Chlorophenyl phenyl ether 312
p-Dimethylaminoazobenzene 312
4-Methyl-2-pentanone 366
4-Nitroaniline 312
4-Nitrophenol 290
7,12-Dimethylbenz(a)anthracene 312
a,a-Dimethylphenethylamine ' 313
alpha-Benzene hexachloride 332
alpha-Chlordane 309
Acrolein 366
Acrylonitrile 366
Acenaphthene , 290
Acenaphthylene 312
Aniline 312
Anthracene 312
Aramite 312
Allyl chloride 366
Bis(2-Chloroethoxy) methane 312
Bis(2-Chloroisopropyl) ether 272 -
Bis(2-Chloroethyl) ether - 312
Benzo(a) anthracene 312
Benzo(b) fluoranthene ’ 312
Benzo(g,h,i)perylene 2 312
Benzo(k)fluoranthene 312
Bromochloromethane 366
Benzyl alcohol 312
Chloroethene (vinyl chloride) : 366
Chloroethane ' 365
Dichlorodifluoromethane 366
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Table 6-1. Constituents with No Results Above Detection in Any of

the Soil Samples (Continued)

Total No. of

Constituent Analyses
Dibromomethane (methylene bromide) 366
Bromomethane (methyl bromide) 366
Chloromethane (methyl chloride) 366
Acetonitrile (methyl cyanide) 366
Bromoform 366
Chrysene 312
Pentachlorobenzene 312
Pentachloronitrobenzene 319
Hexachlorobenzene 312
Hexachlorocyclopentadiene 312
Hexachloroethane 312
Chlorobenzilate 312
Chlordane 23
Chloroprene 366
Cyanide 296
Dibenzo(a,h)anthracene 313
delta-Benzene hexachloride 333
Dibromochloromethane 366
Diethyl phthalate 312
Diallate 312
Diazinon 311
Dibenzofuran 312
Dimethoate 313
Disulfoton 313
Dieldrin 302
Dimethyl phthalate 312
Diphenylamine 312
Ethyl methanesulfonate 312
Endosulfan I 333
Endosulfan II 334
Endosulfan sulfate 334
Famphur 313
Fluorene 312
gamma-Chlordane 309
Hexachlorobutadiene 312
Hexachlorophene 312
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Table 6-1. Constituents with No Results Above Detection in Any of
the Soil Samples (Continued)

Total No of
Constituent - Analyses
Hexachloropropene 312
Heptachlor 301
Heptachlor epoxide 334
Indeno(1,2,3-c,d)pyrene 312
Iodomethane (Methy! Iodide) 366
Isosafrole 312
Isobutyl alcohol ' 366
Isodrin , 332
JIsophorone ' 312
gamma-Benzene hexachloride (Lindane) 301
Methacrylonitrile 366
Methyl Methanesulfonate 312
Methoxychlor 334
Methapyrilene 312 (
Naphthalene 312
Nitrobenzene - 312
N-Nitrosodimethylamine 312
N-Nitrosodi-n-butylamine _ . 312
N-Nitrosodi-propylamine 290
N-Nitrosodiethylamine 312
N-Nitrosomethylethylamine = S 312,
N-Nitrosomorpholine 312
N-Nitrosodiphenylamine 312
N-Nitrosopiperidine : : 312
N-Nitrosopyrrolidine : 312
4-Nitroquinoline-1-oxide 312
5-Nitro-o-toluidine 312
o-Toluidine ' 312
p-Bromofluorobenzene 1
PCB 1016 334
PCB 1221 334
PCB 1232 334
PCB 1242 334
PCB 1248 - 334
PCB 1254 334
PCB 1260 334
p-Phenylenediamine 312
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Table 6-1. Constituents with No Results Above Detection in Any of
the Soil Samples (Continued)

Total No of

Constituent Analyses
Phenacetin 312
Phenanthrene ‘ 312
Phorate A 313
Pronamide 312
Propionitrile 366
Parathion ethyl E 313
Parathion methyl 292
Safrole 312
.2-sec-Butyl-4,6-dinitrophenol ' 312
Sulfotepp , - N 313
trans-1,4-Dichloro-2-butene ' 366
1,2,4,5-Tetrachlorobenzene ' 312
1,1,1,2-Tetrachloroethane 366
0,0,0-Triethyl phosphorothionate 313
Thionazin 292
Toxaphene 334
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Table 6-2. Constituents with Only One Result Above Detection

Over All Soil Samples
Number
Total No. Above
Constituent of Analyses Detection
1,2-Dichloroethylene 366 1
m-Cresol (3-methylphenol) 121 1
Aldrin 302 1
beta-Benzene hexachloride 332 1
Chloroform 366 1
Chlorobenzene - 336 1
Endrin aldehyde 334 1
Endrin 302 1
Pentachlorophenol 311 1
p,p-DDD 334 1
p,p-DDT 303 1
p-Terphenyl-d14 1 1
Pentachlorodibenzo-p-dioxin isomers 292 1
Pyrene 290 1
Styrene 366 1
2,3,7,8 - TCDD 296 1
Tetrachlorodibenzo-p-furan isomers 217 1
Tetrachlorodibenzo-p-dioxin isomers 294 1
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Table 6-3. Constituents with No Results Above Detection by Seil Grouping
and Sampling Depth

No Results Above Detection in Any Soil Group/Depth Interval After Averaging Replicates
and Duplicates .

Benzene

Carbon tetrachloride
24,5 - TP (Silvex)
Vinyl acetate

No Detects in Any Soil Group/Depth Interval Onsite

1,1 - Dichloroethylene

1,2 - Dichloroethane

Acetophenone

Benzoic acid

Di-n-octyl phthalate

Ethylbenzene

p,p - DDE

1,1,2,2 - Tetrachloroethane
Trichloroethylene
Pentachlorodibenzo-p-dioxin isomers
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Table 6-4. Constituents with One or More Detects Onsite

Metals Organics _
Aluminum Total Organic Carbon
Antimony Total Organic Halogens
Arsenic Appendix IX Volatiles
Barium Acetone
Beryllium Carbon Disulfide
Cadmium Dichloromethane
Calcium Ethyl methacrylate
Chromium Methyl ethyl ketone
Cobalt Methyl methacrylate
Copper Pentachloroethane
Iron Tetrachloroethylene
Lead 1,1,1-Trichloroethane
Lithium 1,1,2-Trichloroethane
Magnesium Toluene
Manganese Trichlorofluoromethane
Mercury Xylenes :
Nickel Appendix IX Semivolatiles
Potassium Benzo (a) pyrene
Selenium Bis (2-ethylhexyl) phthalate
Silver Butylbenzyl phthlate
Sodium Di-n-butyliphthalate
Sulfide Fluoranthene
Thallium Kepone
Tin m,p-Cresol
Vanadium p-Cresol (4-Methly phenol)
Zinc Phenol
Pyridine .
Other Inorganics Appendix IX Pesticides/Herbicides
Fluoride 2,4-Dichlorophenoxyacetic acid
Nitrate (as Nitrogen) 2,4,5-T -
Nitrate + Nitrite Appendix IX Dioxins/Furans
Phosphates, Total (as Phosphorus) Hexachlorodibenzo-p-dioxin isomers
Silicon Hexachlorodibenzo-p-furan isomers
Sulfate Pentachlorodibenzo-p-furan isomers
Radiological Parameters
Tritium
Agricultural Parameters
Cation Exchange Capacity
pH :
Percent Solids L
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Table 6-5. Summary Statistics for Metals (Onsite Samples)

No. Percent v
No. of Above | Above Arithmetic Geometric Standard
Analyte | Units | Samples |  Det. Detect Maximum Median Minimum Average Average Deviation
Aluminum | pg/kg 249 249 100 §2,050,000.00 3,840,000.00 65,600.00 7,814,565.33 3,927,992.32 9,716,535.62
Antimony | pg/kg 249 23 9.24 :,15,800.00 <2,560.00 <1,300.00 1,518.32 1,279.30 -
Arsenic ng/kg 249 . 106 42.57 ' 3,700.00 <245.00 <130.00 443.02 239.14 .
Barium ng/kg 249 231 92.77 1,840,000.00 15,700.00 390.00 53,234.14 17,792.80 131,497.19
Berylium ng/kg | . 249 140 56.22 4,110.00 185.00 <52.20 §37.08 192.30 774.89
Cadmium | pg/kg 249 90 36.14 |-. = 4,200.00 <25.2500 <15.4000 110.38 24,83 s @ .
Calcium ng/kg 249 241 96.79 60,700,000.00 71,300.00 3,720.00 443,199.85 78,958.17 3,849,144.38
Chromium | pg/kg 249 237 95.18 §8,100.00 6,600.00 324.00 11,124.35 7,026.15 . 11,346.89
Cobalt ng/kg 249 135 54,22 | 49,900.00 404.00 <221.00 2,431.05 663.30 5,574.65
Copper na/kg 249 221 88.78 . 39,200.00 2,100.00 270.00 4,862.48 2,487.32 6,613.41
fron ug/kg 249 249 100 52,000,000.00 692,000.00 12,300.00 4,630,905.35 889,402.33 8,689,473.61
Lead ng/kg 249 247 99.2 .| 48,100.00 3,900.00 200.00 7,025.31 3,983.08 8,427.03
Lithium png/kg 245 125" 51.02 .1 36,100.00 343.50 <211.00f - 4,099.38 984.52 7,750.33
Magnesium| ngrkg 249 . 240 96.29 3,470,000.00 64,800.00 2,132.50 309,641.58 75,411.76 607,003.22
Manganese| pg/kg 249 241 96.79 2,530,000.00 4,800.00 <225.00 53,919.12 7,014.63 190,451.73
Mercury ng/kg -249 24 .9.64 ¢ 740.00 <75.30 <23.00 42.57 36.30 5
Nickel ng/kg 249 125 50.2 32,100.00 950.00 <888.00 3,012.11 1,429.66 4,476.77
Potassium | pg/kg 249 124 498 1,495,000.00 <104,000.00 <32,100.00 195,720.31 87,414.301 . - -
Selenium | pg/kg 249 85 34.14 - 13,000.00 <237.5000 <154.00 458.60 212.17
Silver ug/kg 249 67 26.91 ' 3,900.00 <469.00 <174.00 387.32 . 268.66 .
Sodium na’kg 249 217 87.15 ?20.000.00 26,900.00 <1,770.00 49,180.74} . 24,634.96 §5,729.55
Sulfide ng’kg 129 13 10.08 I 2,080.00 <3156.50 <100.00 179.73 158.14
[Thaliium ng'kg 249 28 11.24 .. 1,800.00 <244.00 <154.00 172.27 136.77
Tin pg/kg 245 93 37.96 . 28,800.00 <4510.00 <1g_4r.00 . 2,987.32 2,194.66 .
Vanadium | pg/kg | ' 249 23 92.77 144,000.00 6,900.00 <187.00 20,858.28 7.432.04 . 29,637.91
Zinc ng’kg 249 244 97.99 1100,000.00 4,000.00 <359.00 12,415.89 5,064.67 19,965 22
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Table 6-6. Summary Statistics for Other Inorganic Parameters (Onsite Samples)

Percent
No.of | No.Above| ~Above Asithmetic Geomeltic Standard
Analyte Units | Samples Detect Detect Maximum Median Minimum Average Average Deviation
Fluoride pg/kg 249 8 241 11,900.00 <4,855.00 <2,510.00 d ] d
Nitrate + Nitrite - po/kg 249 | 240 96.39 10,300,000.00 311,000.00 19,600.00 " 975,123.9 328,720.70] 1,471,889.7
Nitrale as Nitrogen po/kg 129 73 56.59 3,510.00 375.00 127.00 811.07| 564.5 732.05
Sificon po/kg 249 249 100 2,730,000.00 364,000.00 24,100.00 451,024.23) 324,330.61 385,973.57
Sulfste po/kg 249 32 12.85 220,000.00 <1$,800.00 <1,450.00 00 d 0 ] ]
Total Phosphates (as P) pg/kg 249 249 100 $30,000.00 $7,400.00 519.00 122,097.44] €6, 190.90 159,047.98
Faaa
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Table 6-7. Summary Statistics for Organics (Onsite Samples)

dioxins

Percent v
No. of No. Above Above Geometric Standard
. Analyte Units Samples Detect Detect Maximum Average Average Median Minimum Devialion
Total Organic Carbon vo/kg 249 247 99.2 90,400,000.00 20,191,801.67 9,294,261.72 15,900,000.00 <32,300.00 17,311,275.59
Total Organic Halogens po/kg 249 7 2.81 67,300.00 12,978.92 12,578.62 . ) .
Acstone po/kg 129 123 - 95,35 392.50 54.47 35.24 35.85 375 57.47
Cerbon Disulfide po/kg 129 2 1.55 <8.50 3.15 3.14 . . @ o
Dichloromethane po/kg 129 122 94,57 153.75 28.00 19.44 23.50 1.46 22.53
Ethyl Methacrylate porkg 129 2 1.55 §65.63 201.64 189.69
Fluoranthene po/kg 129 3 233 <422.00 200.79 198.71
Methyl Ethyl Ketone ygkg 129 7 5.43 49.20 7.38 6.85
Methyl Methacrylate ug/kQ 120 2 1.56 565.75 201.76 190.00
Pentachloroethane vokg 129 2 1.58 565.75 201.78 190.00
1.1.1-Trichloroethane pg/kg 129 3 2.33 8.48 3.20 3.18
1.1,2-Trichloroethane po/kg 129 2 1.55 6.98 3.16 314
Telrachloroethylene yo'kg 129 10 7.15 128.50 5.46 355
Tolusne po/kg 129 .9 8.08 17.10 .44 3.25
Trichlorofiuoromethane po/kg 129 11 8.53 41.65 3.94 3.36
Xylenes po/kg 129 1 0.78 10.38 3.23 3.16
Benzo(a)Pyrene yg/kg 129 14 10.85 1,390.00 228.70 214.53 . .
Bis(2-sthylhexyl) Phthalate| ug/kg 129 91 70.54 38,850.00 720.15 258.54 207.50 42.80 3,444 21
Butylbenzyl Phthalate yo/kg 128 1 0.78 <423,50 202.54 200.96 . .
Di-n-butyl Phitialate vgkg 129 101 78,29 .459.00 148.12 131.12 137.00 40,20| 7393
Kepone vo/kg 129 5 3.88 542.00 13.87 9.60 [
m,p-Cresol po/kg 44 1 2.7 <432.00 207.11 206.18
p-Cresol (4-methylphenol) | pg/kg 89 3 3.37 <420.00 203.78 202,95
Phenol pg/kg 129 -3 233 <422.00 200.77 198.47
Pyridine pg/kg 129 23 17.83 <449.50 198.04 190.26
:g&o'c"b'w""m"y‘“"" poikg 128 3 2.34 <114.00 38.81 3232
245-T vorkg 128 19 - 14,84 63.50 ¢ 2003 15.94
Hexachlorodibenzo-p- pokg 13 4 354 0.70 < 0.1000 < 0.0000 008 005

IS AR YBUUBARG Y] €

L661 ABIAl

STI0S puepdIAp jo sannrador] [edisAyg pue [Ed1WIYI0ID)

eury ‘ST10-96-Y.L-DUSM




0P NXINIM

08

Tablé 6-8. Summary Statistics for Radiological Parameters (Onsite Samples)

- No. of No. Above Pearcent Arithmetic { Geometric Standard
Analyte Units . Samples Detect Above Detect| Maximum Median Minimum Average Average Deviation
Tritium pClg 129 5 3.88 15.33 <7.45 <2.10 3.28 3.07
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Table 6-9. Summary Statistics for Agricultural Parameters (Onsite Samples)

Percent
No. of [No. Above] Above Arithmetic Geometric Standard
Analyte Units | Samples | Detect Detect Maximum Median Minimum Average Average Deviation
G 3 D meq 249 249 100 - 194.00 8.49 0.10 13.32 7.2 17.20
Capacity
pH pH 249 249 100 8.25 493 4.00 §5.01 NA NA
Percent Solids PER 249 249 100 93.55 77.90 19.40 71.90 NA NA
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Table 6-10. Summary Statistics for Metals (Offsite Samples)

Percent
No. of No. Above | Above Arithmetic Geometric - Standard
Analyte Units Samples Det. Detect Maximum Median Minimum Average Average Deviation

Aluminum yg/kg 125 125 100 29,600,000.00 3,535,000.00 176,000.00 5,454 824.00 3,445,466.85 5,525,633.93
Antimony Halkg 125 9 7.2 6,460.00 <2,260.00 <1,630.00 1,233.43 1,138.58

AISEIIC HgRg 128 53 44 5,990 00 <221.00 <22.00 452.56 217.86 .
Banum ofkg 125 124 99.2 227,500,00 11,400.00 280,00 33,437.63 1327968  53,109.65|
Beryllium pa/kg 124 71 57.26 4.655.00 110.50 <52.10 421.48 148.69 756.77
Cadmium pg/kg 125 22 17.6 480.00 <23.00 <16.80 33.22 15.78 )
Calcium pa/kg 125 125 100 120,500,000.00 67,500.00 4,600.00 2,149,744.29 80,233.32] 15,098,265.98
Chromium ug/kg 125 125 100 100,000.00 5,900.00 620.00 10,721.93 6,517.35 12,923.66
Cobalt ra’kg 125 87 69.6 26,500.00 834.00 <191.00 1,876.41 693.71 3,471.88
Copper Hgrkg 125 117 93.6 27,200.00 1,800.00 <214.00 4,057.23 2,045.40 5,591.89
lron pa/kg 125 125 100 45,700,000.00 534,000.00 13,100.00 3,835,662.40 782,703.23 7,872,979.08
Lead pglkg 125 113 90.4 33,900.00 3,225.00 330.00 5,401.05 3,468.76 6,037.05
Lithium pg/kg 125 73 58.4 19,000.00 1,342.50 <214.00] 2,568.60 1,440.77 3,468.39
[Magnesium ng/kg 125 124 99.2 - 5,300,000.00 §7,000.00 <1,840.00 354,736.16 83,058.81 773,740.57)
Manganese pa/kg 125 122 97.6 1,570,000.00 3,730.00 <224.00 41,656.05 5,490.83 156,847.46}
Mercury ug/kg 125 17 13.6 300.00 <74.30 <55.00 5171 41.02

Nickel ug/kg 125 54 43.2 17,900.00 <1,170.00 <744,00 2,215.26 1,098.02 )
Potassium pa/kg 125 64 §1.2 3,930,000.00 57,025.00 <42,400.00 183,350.27 76,074.71 422 866.50
Selenium ug/kg 125 3 27.2 4,100.00 <226.00 <168.00 296.52 171.92

Silver narkg 125 12 . 96 10,000.00 <448.00 <174.00 299.45 205.28 ,
Sodium pg/kg 125 123 98.4 957,000.00 36,300.00 <6,600.00 57,237.37 35,720.66 95,191.66
Sulfide pg/kg 125 2 1.6 422.00 <305.00 <267.00 151.99 150,59

Thallium pg/kg 125 15 12 650.00 <225 00 54.00 138.91 123.31

Tin ng'kg 125 52 416 48,200.00 <2,730.00 <187.00 3,099.73 1,564.06 .
Vanadium ug/kg 125 119 952 113,000.00 5,395.00 <237.00 14,772.83 5,697.20 22.355.16
Zinc Ha’kg 125 124 99.2 79,400.00 4,400.00 <253.00 10,620.55 5,382.08 15,692 53
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Table 6-11. Summary Statistics for Other Inorganic Parameters (Offsite Samples)

Percent
No. of No. Abave | Above Arithmetic Geometric
Analyte Units Cores Det. Detect Maximum Median Minimum Average Average

Fluoride ug/kg 125 14 11.2 818,500.00 <5,360.00 <3,630.00

Nitrate as Nitrogen ug/kg 125 61 48.8 3,390.00 <612.00 299.00 ] .
Nitrate + Nitrite _ug/kg 125 120 98 4,840,000.00 173,000.00] - <19,700.00 671,852.80 213,169.02
Silicon Ha'kg 125 125 100 3,890,000.00 457,000.00 79,000.00 §71,323.07 420,313.59
Sulfate pg/kg 125 24 19.2 304,500.00 <15,150.00 <13,400.00 ; .
Total Phosphates (as P) Ho/kg 125 125 100 69,800,000.00 41,400.00 7.300.00 786,758.23 §2,107.35
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Table 6-12. Summary Statistics for Organics (Offsite Samples)

Percent
No.of | No.Above| Above : Arithmetic Geometric Standard
Analyte Units | Samples Detect Detect Maximum Median Minimum Average Average Deviation
Total Organic Carbon uglkg 125 124 99.2 122,000,000.00] - 12,800,000.00 <100,000.00 17,383,386.87 6,960,070.70 17,693,724.36
Totat Organic Halogens ug/kg | 125 0 0 <25,000.00 <25,000.00 <23,400.00 12,478.40 12,477.94 :
1.1,1-Trichloroethane Hg/kg 125 32 256 67.70 <6.05 420 6.89 4.15
1,1,2-1nchioroetnane Huiny 125 [ ° <808 <R 05 <5.48 2.95 295 .
Acetone Hg/kg 125 123 98.4 1,630.50 108.50 6.36 170.69 83.56 238.82
Carbon Disulfide pg/kg 125 10 8 33.20 <6.06 354 3.69 3.23 :
Dichloromethane yolkg 125 17 936 1,991.50 66.50 1.16 153.03 42.50 285.05
Ethyl Methacrylate vo/kg 123 0 0 <396.00 <396.00 <22.40 171.76 151.04
Methyl Ethyl Ketone pa'kg ‘125 26 20.8 114.00 <1210 6.28 9.94 7.47
{Methy! Methacrylate Ha/kg 123 0 0 <396.00 <396.00 <22.40 177.88 151.41
.{Pentachloroethane Mg/kg 125 0 0 <401.00 <401.00 <360.00 195.80 195.70
Tetrachloroethylene uo/kg 125 44 35.2 320.00 <595 2.64 11.88 4.7 .
Toluene 1o/kg 125 63 50.4 107.00 300 1.45 6.88 4.19 12 44
Trichlorofluoromethane Ho'kg 125 33 26.4 58.45 <10.50 2.20 527 4.58
Xylenes pg/kg 125 12 9.6 53.44 <6.00 T 1.22 3.67 3.10
Benzo(a)Pyrene Hg/kg 125 14 11.2 586.00 <396,D0 40.80 201.73 194.93
Bis(2-ethylhexyl)phthalate po/kg 125 119 95.2 10,900.00 415.00 41.00 779.54 380.42 1,335.01
Butylbenzyl Phthalate uglkg 125 0 0 <400.00 <400.00 <360.00 195.22 195.12
Di-n-butyl Phthalate Ho/kg 125 87 69.6 488.00 7480 37.10 115.17 93.12 75.05
Fluoranthene yglkg 125 0 0 <400.00 <400.00 <360.00 185.22 195.12
Kepone po/kg 125 1 0.8 <18.20 <16.20 1.20 7.24 6.84
m,p-Cresol Holkg 40 1 25 <404.00 <403.00 65.30 191.92 186.84
p-Cresol (4-Methylphenol) ug/kg 40 1 2.5 <411.00 <408.50 116.00 196.51 195.73
Phenol Ho/kg 125 1 0.8 <402.00 <402,00 62.30 194.64 193.81
Pyridine pg/kg 125 0 0 <767.00 <764.50 <360.00 337.91 327.59
2'4-Dichlorophenoxyacetic ac| pg/kg 125 0 0 <115.00 <115.00 <22.00 47.51 41.96
245-T po/kg 125 4 32 <114.50 <113.50 <11.00 44.09 34.81
Hexachiorodibenzo-p-dioxins| pgrkg 96 4 417 4.10 < 0,1000 < 0.1000 0.14 0.06
Pentachiorodibenzo-p-furans| pg/kg 11 3 27 1.00 < 0.1000 -< 0.1000 0.06 -0.05
o
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‘Table 6-14. Summary Statistics for Agricultural Parameters (Offsite Samples)
Percent

No. of No. Above Above Geometric Standard

Analyte * Units | Samples Detect. Detect Maximum Average Average Median Minimum Deviation
Cation Exchange Capacity Hg/kg 125 125 100 46.95 11.93 8.17 9.39 0.22 8.82
pH pH 125 128 100 8.17 5.07 NA 488 3.92 NA
Percent Solids PER 128 125 100 91.65 76.53 NA 81.97 28.00 NA
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7.0 DISCUSSION
7.1 Metals, Inorganics, and Radionuclides

There are two broad trends in metal and inorganic constituent concentrations in the study soils:
(1) the concentration of metals and inorganic constituents is slightly higher in soil group 4 and
distinctly higher in soil group 5, and (2) within a soil group, metals and inorganic constituent
concentrations decrease with depth. Both of these trends are reflected in the soil’s CEC, which
generally decreases with increasing depth. Exceptions to these broad trends include an increase in
constituent concentrations with depth in offsite soil group 4 samples and increased concentrations
of some analytes in the surface (sample interval A) and deepest (sample interval E) intervals in soil

groups 2 and 3.
Tritium exhibits no distribution pattern either vertically or between soil groups.
7.2 Organics

A full suite of organic analytes including volatile and semivolatile organic compounds was
investigated in this study. This is a much more extensive suite than in most background studies of
wetlands. In general, the distribution of VOCs and semivolatile organic compounds was irregular
and sporadic; only a few of analytes exceeded the detection limit in more than 10 percent of the
~samples (Tables 6-7 and 6-12). Only four of the VOCs and semivolatile organic compounds
[acetone, dichloromethane (methylene chloride), bis(2-ethylhexyl) phthalate, and di-n-butyl
phthalate] were reported as exceeding detection in a large percentage of the samples. All of these
are common laboratory artifacts. '

It is possible that somé.of the reported concentrations of VOCs and semivolatile organic
compounds do reflect the presence of these analytes in the wetland soils. No previous studies are
available with which to compare the VOC and semivolatile organic compounds data, so it is
difficult to evaluate whether the concentrations measured in this study are anomalous or nominal
for wetland soils. The presence of these compounds may also be indicative of site-specific
contamination even though sampling locations were carefully selected to minimize this possibility. .

Three pesticides/herbicides (hexachlorodibenzo-p-dioxins, pentachlorodibenzo-p-furans, and
2,4,5-T) exceeded the detection limit in 10 to 20 percent of the samples. These analytes may be
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related to industrial or past agricultural activities at the site or upstream of the sample collection

point.
73 Other Studies

Table 7-1 provides summary data from published studies for background levels of chemicals in
wetland soils. These data are derived from regional, national, and global studies. Consultation
with experts in the field of metal concentrations in soils confirmed that information on background
concentrations of chemicals in ‘wetland soils is very limited (Adriano, 1996). For example, Reddy
and Gale (1994) cite "characterization of wetland soils" as one of the three major research needs in

the area of wetland science.

The most extensive review of geochemical characteristics of wetlands was prepared by Vymazal
(1995) and includes more than 5,500 references. Much of the regional, national, and global data in

Table 7-1 are based. on this review, which. also_includes information .on levels of macronutrients, -~

micronutrients, and other elements in wetland soils.

Gambrell (1994), in his review of processes affecting the mobility and plant availability of trace
and toxic metals in wetlands, riotes that metals tend to be retained more strongly in wetland soils
than in upland soils. However, metal concentrations and metal mobilization-immobilization
processes vary according to a number of physical and chemical properties of wetland soils: texture
(proportion of sand, silt, and clay), redox pbtential, pH, organic matter content, salinity, and the
presence of other chemical components such as carbonates and sulfides. Studies have shown trace
and toxic metals to be less mobile under wetland than upland conditions because, as oxidized soils
are flooded and become anaercbic or reducing, the pH tends toward neutrality, favoring low metal
solubility. This near-neutral p/, which generally ranges from about 6.5 to 7.5, is a much smaller
pH range than found for upland soils. Soil pH and redox potential have been correlated with the
chemical form and distributior. of cadmium, mercury, lead, and zinc in sediments from Alabama
and Louisiana.

In addition to the differences in wetland and upland soil chemical and microbial processes affecting
nutrient transformation and metal mobility and bioavailability, the degradation of pesticides,
petroleum hydrocarbons, and industrial organics is very different in wetland soils compared with
upland soils (DeLaune et al., 1990; Gambrell, 1994; Gambrell et al., 1991a and b; Gambrell and
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Pam’ck, 1988). It i$ generally assumed that background or reference levels for these anthropogenic
organics are zero or below detection levels.

Pardue et al. (1992) point out that elevated toxic metal concentrations in Louisiana coastal wetlands
are obscured by natural heterogeneity in baseline levels. "Normal" baseline concentrations may
vary as a result of differences in sediment composition or wetland type; coastal wetlands in
Louisiana may be salt marshes, coastal bays, swamps, bottomland hardwood forests, or natural
levees. These diverse environments produce a significant natural heter_ogeneity due in part to
variation in physical and chemical properties of the soil (Pardue et al., 1992). Consequently, it is
often difficult to determine whether constituent variability is naturally occurring or a result of

anthropogenic influence.

‘Chee and Vitt (1989) examine the correlations between vegetation and chemical gradienté" in
nonforested fens. The subsurface fen peats are characterized by mean calcium contents of 17,426
mg/kg and magnesium contents-of 1,719 mg/kg, with fen waters of pH-5:3 to-7.1-.- Laubhan-(1995)
also compares wetland soil macronutrients and vegetation as part of an analysis of the effects of
prescribed burns on soil structure, macronutrients, and vegetation cover. He found that soil pH,
organic matter content, neutralizable acidity, CEC and concentrations of phosphorus, potassium,
calcium and nitrate-nitrogen did not differ among control sites and sites burned in spring and

summer.

Many of the reports consulted for this review provide background levels in the context of reference
values for study of other wetland characteristics or processes. As.a result of the various locales,
research and sampling methods, and study purposes, uniform comparisons are not possible. The
data in Table 7-1 do provide, however, a reasonable reference for comparison with data collected at
the SRS.

Table 7-2 provides a éomparison between the results ’reported from this study, a study of
unimpacted upland soils at SRS (Looney et al, 1990), and regional, national, and global wetland
studies. The bulk geochemistry of soil samples analyircd for this study is generally similar to that
reported in both the SRS upland and the regional, national, and global literature. The closest
correlation seems to be with the SRS upland soils; tlge majority of the bulk geochemistry analytes
(metals, other inorganics, agricultural parameters, and radionuclides) are present in similar
concentrations in both wetland and upland soils. This similarity is not surprising, as both soils are

derived from basically the same parent material. Exceptions are magnesium, manganese, and
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phosphate, all of which are present in higher concentrations in the wetland soils than in the upland
soils (Looney et al., 1990). These exceptions are likely due to the differences between upland soil
and wetland soil formation processes.

The concentrations of constituents measured in this study tend to be slightly to substantially lower
than those reported in regional, national, and global wetland studies (Table 7-2). The lower
concentrations reported in this study may be attributed to a difference in the analytical methods
used rather than any systematic difference in wetland soil cherhistry. In addition, some
regional/national studies may have been conducted on soils impacted by recent agricultural

activities.

Standard EPA analytical methods were used in this study. These methods are the same as those
ased in waste unit characterizations under RCRA and/or CERCLA programs. This selection was
intentional, and was made to ensure that the results from this study would be comparable to existing
or future site characterizations of wetland soils. -

However, the standard EPA methods are designed for studies in which the primary interest is in
detection and quantification of trace amounts of constituents that typically are located in pore
spaces or bound loosely to the surface of soil particles. For this reason, the standard EPA protocols
use dissolution solely by nitric acid for sample extraction; this method will result in partial
dissolution, and results will vary according to the mineralogy and chemistry of the particular
particle being processed as well as duration and execution of the extraction process. This
incomplete dissolution thus preferentially extracts more soluble non-silicates, relatively soluble
silicates, and constituents that occur near the surfaces of refractory silicates (such as quartz or
kaolinite).

Soil samples typically include accessory minerals such as monazite, zicron, magnetite, or

homblende. These minerals constitute a small percentage of the sample but may contain a
significant proportion of the trace elements present in the bulk sample. Under a standard EPA
extraction, such minerals may be only partially dissolved. This partial dissolution may result in
more variable major, minor, ard trace element concentrations than if the sample were completely
dissolved. Because the regional, national, and global studies typically include complete dissolution
of the soil, the compatibility of those data to the data derived from this study may be limited.
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There is no difference in the analytical methods used for the samples from onsite versus offsite

locations in this study. Thus, the onsite results should be directly comparable to offsite results. In

general, the onsite and offsite results indicate that there is no substantial difference in the type.

general distribution, or concentration of the analyzed constituents between the two areas. This

suggests that (1) the onsite wetland soils selected for this study do represent soils that are not

impacted by local activities, and (2) the onsite and offsite data are sufficiently similar to allow the
two data sets to be combined to determine the baseline composition for unimpacted wetland soils
both at SRS and regionally. Prior to combining the two data sets, a detailed statistical comparison
would need to be completed and the results of that comparison evaluated. »h

74  Summary

This study focused on characterizing the natural geoé:hemica] and physical properties of wetland
soils occurring on the SRS. The data presented in Section 6 show the results of sample analysis.
These results define background properties for wetland soils at SRS, which may be used to
investigate future sample locations for evidence of impact from facility operations. In addition, the
similarity in methods used for this study and those used in RCRA/CERCLA waste unit
investigations may make it possible to incorporate data from studies into the background wetland
soils database, as appropriate. In this manner, the data set used for wetland soils characterizatipn
may be expanded and refined over time.
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Table 7-1. Summary Data for Background Levels of Analytes in Wetland Soils from

Published Studies
Arithmetic .
Element Location |Mean (ppm) Range (ppm) |{Source
Aluminum (in sediment) 77,000.00 Jackson (1993)
Arsenic 6.00 0.1-40 Bowen (1966)
Arsenic 1-50 Svedelius (1908)
Arsenic 5-10 0.1-40 National Academy of Sciences
’ (1977)
Arsenic <0.1-95 Kabata-Pendias and Pendias
(1992)
Arsenic 2,470.00 Kabata-Pendias and Pendias
(1992)
Arsen:c (in sediment) 22.00 Jackson (1993)
Barium (in sediment) 140.00 Jackson (1993)
Beryllium (in sediment) _12.00 Jackson (1993) i o
Boron 2-100 Stevenson (1986) and Swaine
(1955)
Boron 20 2-270 Bowen (1979)
Boron <1-467 Kabata-Pendias and Pendias
(1992)
Bromine 10.00 1-110 Bowen (1979)
Bromine <0.5-515 Kabata-Pendias and Pendias
(1992) '
Cadmium 0.35 0.01-2 Bowen (1979)
Cadmium 0.01-4.0 Kabata-Pendias and Pendias
(1992)
Calcium 13,700 - 15,000 7,000 - Bowen(1966), Bowen(1979)
500,000 :
Calcium 5,700-12,700 - |Mitsch and Gosselink (1986)
Calcium (in sediment) 7,100.00 Jackson (1993)
| Calcium (peat) 0 Feet 14,018.00 Chee and Vitt (1989)
| Calcium (peat) 30 Feet |17,426.00 Chee and Vitt (1989)
| Carbon 20,000.00 7,000 - Bowen (1966), Bowen (1979)
500,000 :
Carbon (carbonate in 400.00 Jackson (1993)
| sediment) .
| Carbon (organic in 33,100.00 Jackson (1993)
sediment)
Carbon (total in sediment) 33,900.00 Jackson (1993)
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Table 7-1. Summary Data for Background Levels of Analytes in Wetland Soils from

Published Studies (Continued)
Arithmetic :
Element Location {Mean (ppm) Range (ppm) [Source
Cerium (in sediment) 75.00 Jackson (1993)
Chlorine 56-1806 Kabata-Pendias and Pendias
(1992)
Chlorine 100.00 8-1,800 Bowen (1979)
Chromium 1-1384 Kabata-Pendias and Pendias
(1992)
Chromium 5-1000 Swaine (1955)
Chromium 70.00 5-1,500 Bowen (1979)
Chromium 100 5-3,000 Bowen (1966)
Chron:um (in sediment) 77.00 Jackson (1993)
Cobalt 1-40 Swaine (1955)
Cobalt 0.1-122 Kabata-Pendias and Pendias
(1992)
Cobalt 1-300 Stevenson (1986)
Cobalt (in sediment) 10.00 Jackson (1993)
Copper 1-323 Kabata-Pendias and Pendias
(1992)
Copper 30.00 2-250 Bowen (1979)
Copper 2-100 Tansley (1939)
Copper (in sediment) 19.00 Jackson (1993)
Gallium (in sediment) 17.00 Jackson (1993)
Iodine 5.00 0.1-25 Bowen (1979)
Iodine 0.06-41 Kabata-Pendias and Pendias
' (1992)
Iron 2,000 - 550,000 Bowen (1966), Bowen (1979)
Iron 200 - 100,000 Stevenson (1986)
Iron (in sediment) - 141,000.00 Jackson (1993)
Iron (Peat) 0 Feet {1,074.00 Chee and Vitt (1989)
Iron (Peat) 30 Feet |880.00 Chee and Vitt (1989)
Lanthanum (in sediment) 35.00 Jackson (1993)
Lead 16.00 Shukla and Leland (1973)
Lead 35.00 2-300 Bowen (1979)
Lead 1.5-286 Kabata-Pendias and Pendias
(1992)
Lead 2-30,000 Bowen (1966)
{Lead (in sediment) 25.00 Jackson (1993)
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Table 7-1. Summary Data for Background Levels of Analytes in Wetland Soils from

Published Studies (Continued)
Arithmetic
Element Location |Mean (ppm) Range (ppm) |Source
Lithium (in sediment) 70.00 Jackson (1993)
Magnesium 5,000.00 400 - 9,000 Bowen (1966), Bowen (1979)
Magnesium 1219-2770 Mitsch and Gosselink (1986)
Magnesium (in sediment) 87.,000.00 Jackson (1993)
Magnesium (peat) 0 Feet |2,222.00 Chee and Vitt (1989)
Magnesium (peat) 30 Feet |1,791.00 Chee and Vitt (1989)
Manganese 7 - 9,200 . Whittaker (1969)
Manganese 200 - 3,000 Swaine (1955)
Manganese 1,000.00 20 -10,000 Bowen (1966), Bowen (1979)
Manganese 20 - 6,000 Stevenson(1986)
Manganese (in sediment) 340.00 Jackson (1993)
Mercury 0.06 0.01-0.5 Bowen (1979)
Mercury 0.07 Craig (1980)
Mercury 0.004-5.8 Kabata-Pendias and Pendias
, - |(1992) (
Mercury <54 Kabata-Pendias and Pendias ;
(1992)
Mercury <500 Craig (1980)
Molybdenum : 1.20 0.1-40 Bowen (1979)
Molybdenum 0.013-17.8 Kabata-Pendias and Pendias
(1992) ’
Molybdenum 0.2-5 Stevenson (1974), Swaine
(1955)
Neodymium (in sediment) 32.00 Jackson (1993)
Nickel 40.00 10-1,000 Bowen (1966)
Nickel 5-500 ' Swaine (1955)
Nickel : _ 0.2-660 Kabata-Pendias and Pendias
(1992)
Nickel <26000 Kabata-Pendias and Pendias
(1992) '
Nickel (in sediment) 23.00 Jackson (1993)
Niobium (in sediment) 10.00 Jackson (1993)
Nitrogen 1,000 - 2,000 1200 - 5,000 Bowen (1966), Bowen (1979)
Phosphorus 800.00 35-5,300 Bowen (1979)
Phosphorus 50-203 ‘ Mitsch and Gosselink (1986) ]
Phosphorus (peat) O Feet 11,916.00 Chee and Vitt (1989) B i
Phosphorus (peat) 30 Feet |1,263.00 Chee and Vitt (1989) |
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Table 7-1. Summary Data for Background Levels of Analytes in Wetland Soils from
Published Studies (Continued)

Arithmetic °
Element Location |Mean (ppm) Range (ppm) |Source
Phosphorus (sediment) 800.00 Jackson:(1993)
Potassium 14,000.00 80-37,000 [Bowen (1966), Bowen (1979)
Potassium 98-230 Mitsch and Gosselink (1986)
Potassium (in sediment) 11,000.00 Jackson (1993)
Potassium (Peat) 0 Feet [1,597.00 Chee and Vitt (1989)
Potassium (Peat) 30 Feet 1403.00 Chee and Vitt (1989)
Selenium 0.005-4 Kabata-Pendias and Pendias
‘ (1992)
Selenium A 0.20 '10.01-2 Bowen (1966)
Silicon 330,000.00 250,000- Bowen (1979)
410,000
Sodium 5,000.00 : 150-25,000  |Bowen (1979)
Sodium (in sediment) 24,000.00 : Jackson (1993)
Sodium (peat) 0 Feet }737.00 ' Chee and Vitt (1989)
Sodium (peat) 30 Feet |214.00 Chee and Vitt (1989)
Sulfur 700.00 30 - 1,600 Bowen (1966), Bowen (1979)
Sulfur (in sediment) 8,400.00 Jackson (1993)
Vanadium 0.7-530 ‘ Kabata-Pendias and Pendias
’ (1992) »

Vanadium 90-100 3-500 Bowen (1979)
Vanadium (in sediment) 110.00 Jackson (1993)
Ytterbium (in sediment) 2.00 Jackson (1993)
Yttrium (in sediment) o 17.00 Jackson (1993)
Zinc 10 - 300 Swaine (1955)
Zinc 40 - 58 - |Hodgson (1963)
Zinc 50.00 10 - 300 Bowen (1966)
Zinc 90.00 1-900 Bowen (1979)
Zinc 2-250 Stevenson (1986)
Zinc 3-762 Kabata-Pendias and Pendias

_ (1992)
Zinc (in sediment) 65.00 Jackson (1993)

The concentrations of constituents measured in these published studies may not be directly
comparable to those reported reported in this study. The differences in concentrations may be
attributed to a difference in analytical methods used rather than any systematic difference in
wetland soil chemistry.
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Table 7-2. Comparison of Onsite Sample Results to Literature Review and SRS Upland Soils Study

Analyte This Study Literature Review SRS Uptand Solls Study (Looney et al.,
(units = ppm) (see Table 6-10) 1990)
Average Maximum Minimum Average In Sediment Average Maximum Minimum
Aluminum 7,814.57 52,050.00 65.60] 77,000.00 11,697.41 63,530.00 715.00
Antimony 1.52 15.80, 1.30] No Data <10.60 15.20 5.53
Arsenic 0.44 3.70 0.13 22.00] <2.00 15.20 0.50
Barium 63.23 1,840.00 0.39 1 40.00| 16.43 77.40 0.94
Beryllium 0.54 4.11 0.05 2.00] <0.40 <1.00 <0.12
Cadmium 0.1 4.20 0.02 <0.60 1.19 0.12
Calcium 443.20 60,700.00 3.72 7,100.00] No Dala
Cimomium 11.92 55.1C C.32 77.000 14 B 1.
Cobalt 2.43 49.90 0.22 10.00| <1.60 5.27 0.46
Copper 4.86 39.20 0.27 19.00} 3.94 14,12 0.36
Iron 4,630.91 52,000.00 12.30] 41,000.00 13,341.32 79,600.00 885.90
Lead 7.03 48.10 0.20} 25.00] 5.14 16.67 <1.00|
fLithium 4.10 36.10 0.21 70.00] <10.00 19.87 <10.00}
Magnesium 309.64 3,470.00 2.13] 87.000.00] 133.76 759.40 12.87
Manganese 63.92 2,530.00 0.23] 340.00| 27.71 498.20 <1.60
[Mercury 0.04 0.74 0.02 <0.10 0.89 <0.01
Nickel 3.01 32.10 0.69] 23.00] 4.12 17.90 0.11
Potassium 195,72 -1,495.00 32.10] 11,000.00 <180.00 1,118.00 28.60]
Selenlum 0.46 13.00 0.15 ... <0.40 <4.00 <0.20|
Silver 0.39 3.90 0.17 No Data <1.00 1.80 0.01
Sodium 49.19 520.00 1.77 24,000.00] 61.08 760.00 <7.00]
‘[Sulfide 0.18 2.08 0.10 No Data -No Data
Thallium 0.17 1.90 0.15 No Data <1.504 <2.00 <1.00]
Tin 2.99 28.80 0.19] No Data No Data
Vanadium 20.86 144.00 0.19| 110.00} 27.80} 7211 3.61
Zine 12.42 100.00 0.36] . 65.00 12.39 267.00 1.80
Fluoride 2.33 11.90 2.51 No Data <1.25 4.30 <0.25
Nitrate + Nitrite 975.12]  10,300.00 19.60} No Data No Data
Nitrate as Nitrogen 0.81 3.51 0.13} 1.79 44.40 <0.10}
Silicon 451.02 2,730.00 24.10 330,000.00F No Data
Sulfate 14.62 220.00 1.45 No Data 8.69 25.10 1.00]
Total Phosphates 122.10 830.00 0.52] 800.00 <5.00 13.70 <0.25
Total Qrganic Carbon 1,661.42] 90,400.00 0.00} 33,100.00} 1,725.43]  14,493.00 32.00]
Total Organic Halogens 12.98 . 67.30 20.00] NoData -~ | <10.00 17.40 <10.00]
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Table 7-2. Comparison of Onsite Sample Results to Literature Review and SRS Upland Soils Study

Literature Review.

AUS JIAY YrUuUBAES Y]} ¥

Analyte SRS Upland Soils Study (Looney et al.,
{units =y;t>pm) B Eey (see Table 6-10) g 1990) a !
Average Maximum Minimum | Average In Sediment Average Maximum Minimum
1,1,1-Trichioroethane 0.00 0.01 0.00] No Data No Data -
1,1,2-Trichloroethane 0.00 0.01 0.00[ No Data No Data
Acetone 0.05 0.39 0.00] No Data 1.60 0.04
Carbon Disulfide 0.00 0.01 0.00| No Data No Data
Dichloromethane 0.03 0.15 0.00} No Data 0.07 0.00
Ethy! Methacrylate 0.20 0.57 0.06 No Data No Data
Fluoranthene " 0.20 0.42 0.04 No Data No Data
Methyl Ethyl Ketone 0.01 0.05 0.00] No Data No Data
Methyl Methacrylate 0.20 0.57 0.06 No Data No Data
Pentachloroethane 0.20 0.57 0.06 No Data No Data
Tetrachlorosthylene 0.01 0.13 0.00 No Data No Data
Toluene 0.00 0.02 0.00} No Data No Data
Trichiorofluoromethane 0.00 0.04 0.00 No Data No Data
Xylenes 0.00 0.01 0.01 No Data No Data
Benzo(a)Pyrene 0.23 1.39 0.15 No Data No Data
Bis(2-ethylhexyl) Phthalate 0.72 38.85 0.04 No Data 4.80 0.01
Butylbenzy! Phthalate 0.20 0.42 0.04 No Data No Data
Di-n-butyl Phthalate 0.15 0.46 0.04 No Data No Data
Kepone 0.01 0.54 0.01 No Data No Data
m,p-Cresol 0.21 0.43 0.13 No Data No Data
p-Cresol (4-methyiphenol) 0.20 0.42 0.20 No Data No Data
“IPhenol 0.20 0.42 0.05 No Data . No Data
Pyridine 0,20 0.45 0.03 No Data No Data
2,4-Dichlorophenoxyacetic acid 0.04 0.11 0.01 No Data No Data
2,4,5-T 0.02 0.06 0.01 No Data No Data 0
Hexachlorodibenzo-p-dioxins 0.00 0.00 0.00} No Data No Data
Pentachlorodibenzo-p-furans 0.00 0.00 0.00] No Data” No Data
Cation Exchange Capacity 0.01 0.19 0.00] No Data No Data
Tritium (pCi/gm) 0.00 0.02 0.00} No Data No Data
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APPENDIX A

Core Logs




| Appendix A - Core Logs

The paragraphs below provide a guide to the information contained in Appendix A. The first
paragraph describes the calculation of sample intervals for cares where compaction occurred. The -
second paragraph defines the terms (eg. compaction, recovery) used in the core logs.

~ Calculations

Calculations were pcrfonned for each core to correct for compaction, which was ﬁvcragcd over the
entire length of the core. The following example calculation was pr;parcd for core BGW 008.

Core BGW 008 (A) compacted 6.5 inches, or 5 percent (6.5/132 = 5%). Each sampie interval was
assumed to compact to 95 percent of its original length. Accordingly, each sample interval was
multiplied by 0.95, which divides the compaction proportionally over each sampie interval. The
calculations for core BGW 008 were as follows:

Interval (in Compaction Facto} Corrected Interval (in)
0-20 X 0.95 = 0-19

20 - 40 X 0.95 = 19 - 38

40 - 60 X 0.95 = 38 - 57

60 - 90 X 0.95 = 57 - 86

Y - 120 X 0.95 = 86-114
Definitions -

The following.terms appear on the eighty-three core logs contained in Appendix A.

CLIENT - This task was compieted by Metcalf & Eddy, Inc. and Athena Technologies, Inc. for
Westinghouse Savannah River Company ‘

TIME - Time core was collected

PROJECT - Background Wetlands Soils Study

CORE DATE - Date core was collected

CORE DEPTH - Total inches of penetration by the aluminum vibracoring sample tube
COMPACTION - Compaction (inches and percent) of the soil core within the aluminum tube
RECOVERY - Length of soil care remieved (core deptl minus comipaction and loss of material

from botom of core). For cores collected by vibracore and hand auger, recovery for both methods
s provided (eg. BGW 003 - RECOVERY - 67°/120" (vibracore/auger))




11G DATE - Date core was opened, sampled, and described (lithologic log) by geologist

CORE COORDINATES - Latitde and longitude of core sampling location as measured with
Global Positioning System (GPS)

LOGGER - Imuals of geologist that prepared lithologic descnpuon .

: RSK Rlchard S. Kecnan
WIS Walter'J. Sexton

{" CORE # - Predesignated core location number

SAMPLE INTERVAL - Sample depths in inches for Core A and Core B for sample intervals A
through E, accounting for compaction. For cores collected by hand angcr, only one core (A) was

collected, with no compacton.

SOIL PROFILE - Graphical representation of soil core that was logged and sampled (Core A or
Core B). Depth of graphical description may exceed depth of despest sampling interval

DESCRIPTION - Lithologic déscripﬁozl' of soil core that was sub-sampled for chemical analysis.
'COLLECTED BY - Initials of field crew present when samples were collected

WIS Walter J. Sexton B

MAB Michael A Bise

GWS Glenn W. Christiznsen

RSK Richard S. Keenan

VR  Vergil Rogers

PS  Philip Sexton »

KD . Kenneth Dxxon ‘ ‘ - :
WEATHER CONDITIONS Quahtauvc dwcnpnon of wcathcr when samples were collected
LOCATION - General description on sampling location (eg. Aiken State Park) . |

SOIL GROUP - Soil group 1-5 (Table 1)



Table 1. Particle Size Fractions Used in Lithologic Logging

Size Class Size Range
Gravel - Cobble 256cm-6.4cm
Pebble 6.4cm-0.4cm
Granule 04cm-0.2cm
" Sand -  Very Coarse and Coarse 0.2cm-0.05cm
Medium 0.05cm-0.025 cm
Fine and Very Fine 0.025 cm - 0.00625 cm

Mud-  Silt and Clay Sized
Sediments

Finer than 0.00625 cm




l/

-

ATHENA CORE LOG |CLIENT . Westinghouse savannah River Co. [Time 10:15
ld osECT Background Wetlands Soils Study |CORE DATE 07/28/92
EPTH - COMPACTION RECOVERY LOG DATE
hg?kfzg“_ B: 122" A: 9"/7% B: 13"/11% |A:_109" B:_106" 07/28/92
i:onz COORDINATES 33° 32.84N/ 8I° 28.64W |LOGGER RSK |CORE # BGW 001
w postite
. CoreB | CoroA | Core A DESCRIPTION
0
f v “43"} 0-14" Organic layer- peat, abundant fine roots,
©-8&"_| 0~ —-:_% little sand at bottom, black, mostly fine
. A 1 A ._3' organic matter
' 1 1 -13
' - 7 14-27" Grading from sandy peat to organic rlch
' : sand, abundant fine roots, few random large
™ 8-3L" - ,9_57' roots, black grading to dark brown ‘
2 .
B - 27-42" Muddy sand, medium brown, mostly fine sand,
. - B few very small roots
_
j _| ¥1-56 42-84" Fine to coarse clean sand to 48", muddy
3%-53"4 ¢ sand fine to 84" with mud lense at 57-59%,
y 4 4 sandy mud at 67-75", medium brown grading
' ‘ e to light grey, organic rich dark brown
— lense at 48"
5 - 56~5¥ ’
| ]53-20"
® © 1o
i 6 7
i 4
i i .
! 7 +84" to Bottom of Core - Clean white poorly sorted
5 JE fine to very coarse sand 84-99%, 99" to
&0 8-l bot.tom is dark brown, increasing in fine
-107" | orcanic material, fine sand with 2" coarse
‘ E 8- sand stringer
1 E
9 - Bottom of Core
] io9"
10 L

JCOLLECTED BY

MAB,

GWC, WJS, RSK

.<ATHER CONDITIONS Sunny,

85°

LOCATION Aiken State Park

SOIL GROUP Group 1




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. .|Time 11:30
FrOJECT Background Wetlands Soils Study |CORE DATE 07/28/92
. £ DEPTH ' COMPACTION RECOVERY LOG DATE
A: 121" B: 120" A: 25"/21% B: 23"/19% |A: 97" B: 94" 07/29/92
CORE COORDINATES 33°32.92N/ 81°28.86W LOGGER RSK |CORE # BGW 002
Sample interval Soil :
(feet) Profite ‘
Core B Core A Core A DESCRIPTION
= f w| 3324 . .
‘236 1 ©-6 . 0-3" Black large and fine organic matter, peat
L 13-14" Medium brown (3-6") to light brown fine to
1 medium sand, several spots of flne organic
14 X material and roots
6-32% ] 6 -82"F 14-21" Light brown fine to medium sand, very little
" mud
B {1 ® 21-46" Fine to medium sand with few coarse grains
2 A and little mud grading to poorly sorted fine
1 to very coarse sand with gravel up to 2 cm,
— increasing mud content with depth, 36-46" °
1 approximately 50/50 sand/mud
22- g {32 -47
48 C
e — . .
. h 46-58" Fine to coarse clean light grey sand, little
[ —4 nmica
48 -73“ 1 58-78" Poorly sorted fine to coarse sand, light
195 © orange, moderate mica content (llttle more
r . than 46-58")
—
6
—U-9S 78" to Bottom of Core - Well sorted fine sand,
e E medium orange, abundant mica (more than above),
73-977 - very little mud mixed with sand at 88-97",
= . color change to light grey at 95-97"
8 : =l Bottom of Core
- 97" ’ 8 L 1"
9 -
—— 10
'~ "LECTED BY MAB, GWC
«~ATHER CONDITIONS Mostly cloudy, hot, 90+
LOCATION Aiken State Park SOIL GROUP 'Group 3 A




ATHENA CORE LOG- |CLIENT Westinghouse Savannah River Co. |Time 14:30

PROJECT Background Wetlands Soils Study |CORE.DATE 07/29/92 ‘ .cfz
-~-RE DEPTH COMPACTION ‘ RECOVERY LOG DATE
a: 81" B: 68" - {A: 12%"/15% B: 9%/13% |A: 120" B: 63" - 07/30/92

| CORE COORDINATES 33°§3.08N/ 81°28.96W LOGGER RSK |CORE # BGW 003

S le lntervﬁl soil
(mt) pProfile

Core 8 Core A | Core A ' DESCRIPTION
)

0-11" Black organic rich sand with abundant roots,

O-171" { 0-11:
— i etc., sand is fine to medium
A .
1 A 2111-17" Light brown muddy sand, few roots
= S==——117-38" Mottled muddy sand clump of pine needles
[7-26 s at 18", increasing mud content with depth,
2 sand is fine to medium, few coarse grains,
P . mostly fine / )
B
3 4 5
25-52" ] 438" to Bottom of Core- ~-Mottled sandy mud-to - -
- moi:tled hard mud, below 51" >95% mud, abundant
c A mica (v
4 A : ;

Bottom of Core
o 67"' - AL I

f’Remainde: collected by hand auger.

O ey .
oy Sample D - Mud with little very fine sand, mottled
: appearance

Sample E - Poorly sorted fine to very coarse sand
with very little mud

= [ 3

E —— 0
— 10 = O .
COLLECTED BY MAB, WJS, GWC BN

AEATHER CONDITIONS Clear, hot

LOCATION Aiken State Park SOIL GROUP Group 3 e




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. .|Time 12:30

"ROJECT Background Wetlands Soils. Study |CORE DATE 07/29/92
_.E DEPTH COMPACTION RECOVERY LOG DATE
A: 138" B: 139" A: 14"/10% B: 11"/8% [A: 127.5"B: 125" 07/30/92

CORE- COORDINATES 33°

33.28N/ 81°29.38W LOGGER RSK |CORE # BGW 004

f:::tﬁ Interval - ggg#ile
CoreB | Core A Core A DESCRIPTION
0 - ‘
- :35!; 0-15" Black sandy peat, very high fine organic
O-15"— T 33;' content, abundant roots, -etc., at top,

decreasing with depth, sand is fine to
medium, abundant fine roots throughout
15-29" Decreasing organic content with depth,
little rooted throughout, less abundant than
0-15", color from black to medium brown,
little mud, sand is fine to medium with few
coarse grains |
29-62" Mixed sand and mud, increasing mud content’
with depth, sand is fine to medium, mud
seam at 49-51" and 60-62%, increase in
mica content from 49-62%, mostly mud from
49-62", large root at S2"

"‘62-69" Increase in flne organlc materlal flne to-

coarse sand with little fine organics,
"medium brown, slush texture, sharp contact
with above mud
69-74" Black hard packed organic fine material
mixed with sand
74" to Bottom of Core - Mostly clean sands, fine
to medium, coarse sand layers 90-92%, 99-100%,
105-106", and 109-116", mud seams at 104~
104.5%, 120-124%", rest sand, few zones of fine
muddy sands divided by clean white sand layers,
bottom 3" muddy fine to coarse sand

Bottom of Core 127.5%, 10'7.5"

10
"LECTED BY MaB,

WIS, GWC, VR

-ATHER CONDITIONS

Clear, hot

LOCATION Aiken State Park SOIL GROUP Group 4 .,

\




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. |Time 13:30
PROJECT Background Wetlands Soils Study |CORE DATE 07/27/92

-RE DEPTH COMPACTION RECOVERY LOG DATE
A: 144" B: 132" |A: 32"/20% B: 24"/18% |A:_87" B:_88" - 07/27/92

CORE COORDINATES 33°33.20N/ 81°29.26W

LOGGER RSK

CORE # BGW 005

Sampte Interval - soil
(feet) . Profite

Core B Core A

DESCRIPTION

some mud

1 4 sand,
“9 _'53"2 4
B .

136-42" Light brown c

f47-60" Light brown ¢
sized gravel

sone rooting at
very fine sand

oarse sand

oarse sand,

top,

%31 0~-7" Black rooted organic rich, mostly organic,

17-23" Black mixed organics with some scattered
sand content increases with depth

323-32" Tan, one layer root organics decreasing

?32—36" Light grey sand, mixed grain sizes, some
X mud (mostly fine sand), poorly sorted

42-47" Light grey sand, some mud, mixed graln
~ sized sands (mostly fine)
some granule

a"“iﬁo"_to_séﬁtom of Core ~ Light. grey; mostly A mud; --|-
5 only a slight amount of -

g | & E==lnottom of core
— . 87" 7!3"
B - * Appears that we lost a coarse sand from the base
] of care.
]
9 o
—— 10

COLLECTED BY MAB, GWC, WJS

cATHER CONDITIONS Sunny, very hot

LOCATION Aiken State Park S0

IL GROUP Group 1

—~




ATHENA CORE LOG .

CLIENT Westinghouse Savannah River Co..

Time 10:30

'PROJECT Background Wetlands Soils Study

CORE DATE 07/29/92

.RE DEPTH
139" B:

A

138"

RECOVERY
gg" B: 85"

LOG DATE
. 07/30/92

COMPACTION

A: 30"/22% B: 33"/24% |A:

CORE COORDINATES 33

°33.26N/ 81°29.31W |LOGGER RSK |CORE # BGW 006

Sample Interval
(feet)

Soil
Profile

Core 8 Core A

Core A

DESCRIPTION

0]

0-15"—] O-16"
A

N
L 3

®

=311 .

0-35" Black peat/abundant roots etc., fine to
medium sand mixed in from 27-35" increasing
with depth

47

35-40" Dark brown muddy-fine to medium sand with

- few coarse grains

40-55" Clean fine to coarse sand, fining down

55-83" Mostly mud, large root at S7", fine organics

41-

mixed in 55-62", little very flne sand mlxed
-- With mud .and abundantmmaea 77-831---

= 83" to Bottom of Core - Well sorted fine sand

1 (clean)
- Bottom of Core
- 88"' 7'4"
8 -
.
9 -4
—
— 10
“ALLECTED BY MAB, WJS, GWC
-AaTHER CONDITIONS Clear, hot, and 90°
LOCATION Aiken State Park SOIL GROUP Group 1 L

-
"
N
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ATHENA CORE LOG CLIENT Vestinghouse Savannah River Co. Time 11:00

| PROJECT - Background Wetlandls Soils Study |CORE DATE 07/27/92
-RE DEPTH COMPACTION RECOVERY " LOG DATE
A: 138" B: 120" A: 26%"/19% B: 30"/25% [A: 109" B: 89" 1 °07/27/92

CORE COORDINATES 33°33.52N/ 81°29.88W LOGGER RSK |CORE # BGW 007

Sampte Interval Sotl

(feet) Profile
Core B Core A Core A DESCRIPTION
0 W
d i#] 0-24" Black, top 12" mostly organics, very little
O-16"—1 O-1&" 3 mud or sand present, peat, sand content
A . increasing with depth, mixed sand sizes,
1 - A rooted from top to bottom
[6-30" J " :
p 2 1 lb-%32 324-30" Brown mixed mud and sand, mixed grain
1 & J sizes, rooted
<4 30-49" Tan sand, coarsens down from flne to
1 : medium to a coarse sand
1'3 - )
2045~ | 32- W
¢ 4 ¢
4 1 449-73" Medium gray/tan, coarse sand, some granule
- sized gravel, poorly sorted '
6 - § 73-85" Brown to medium gray, medium sand at top to

gravel lag from 79-84", granules and
‘pebbles

-5%%185-104" Light gray, some rooting, a. muddy very
= fine sand

8 -y
— ] 104% to Bottom of Core - Gray/tan, coarse sand,
1 poorly sorted

9 A & J1Bottom of Core
. 109", gtyn

lo0

COTLECTED BY MAB, GWC, WJ$S

AN
e B

--<ATHER CONDITIONS Sunny, clear, hot

LOCATION Aiken State Park SOIL GROUP Group 3 . e




ATHENA CORE LOG

CLIENT Westinghouse Savannah River Co. |[Time 09:00

IPROJECT Background Wetlands Soils Study |[CORE DATE 07/29/92
~ _RE DEPTH . COMPACTION RECOVERY LOG DATE
A: 132" B: 120" A: 6.5"/5% B: 5.5"/5% |A: 120" B: 111" 07/30/92

CORE COORDINATES 33°33.58N/ 81°29.18W LOGGER RSK |CORE # BGW 008

Sampte interval
(feet)

Soil
Profile

DESCRIPTION

Core B CouAb Core A
0 - - v -
. T2 7 |0-18" Peat, black fine organic matter, heavily
— o0-19" 3, 3 rooted to 6"
C-19r "1‘ 3 ?
1 A (-
A T 1 3 : .
— 3 —7.118-22" Mixed fine sand, mud, fine organics
- bt 2 0~36" Dark grey organic rich mud, moderate amount
o g Y
2 1 ag'v~k=- of roots, soft texture 18-27", more dense
19°-=e" 19- === from 27-36"
e 7] T EEE |
. T a
3 H—" 36-43" Light brown mud, some fine organics and
e === roots '
— 3 43-71" Medium brown muddy fine sand with fine

organics, very large wood fragments from
44-63", mica rich muddy sand

Clean fine to coarse poorly sorted sand,
coarsening down with pebbles at 83-84"

7 1 “184-87" Light brown well sorted fine sand, mica rich
E 4.87-111" Poorly sorted clean fine to coarse sand,
— very coarse with pebbles and little fine
. organics from 87-90" and 98-100", couple
Bb-1i48 18- lly of roots and very coarse sand at 109-111%,
. ' guartz piece 3 cm ‘in diameter at 111"
e ] E |
9 - 2111" to Bottom of Core - Semi consolidated muddy
. Rl sand/gravel at 111-113", 113" to bottom light
color fine to medium mica rich muddy sand
. i Bottom of Core 120", 10
10 s
"PLLECTED BY MAB, WJS, GWC, VR
ATHER CONDITIONS Clear, approximately 85°
LOCATION Aiken State Park SOIL GROUP Group 2 é%\

RSN




ATHENA CORE LOG

‘CLIENT Westinghouse Savannah River Co. .

Time

10:45

|PROJECT Background Wetlands Soils Study

| CORE DATE

08/03/92

e 144"

.E DEPTH

B:

144"

JA:

COMPACTION

44" /30% B: 35"/24% |A:

RECOVERY
101" B: 106"

LOG DATE
-08/05/92

CORE COORDINATES 33°49.77N/ 80°49.21W

LOGGER WJS

CORE #¥ BGW 009

(feet)

Sample Interval

Soil
Profile

Core A

Core B

Core B

'DESCRIPTION

A
1

O"l‘f‘" —

0

X o

10-1ts"

e — —]|

4 A

i H“Q—B, —

A

bo- &8

. )
{62 -83* Jéﬁ‘ 5/

1

0-6" Dark grey, rooted orangic rich mud/peat

6~-20" Black, rooted mostly organics, peat

20=-30"
sorted

30-42"

42-48"
48-71"
(granules)

71-72"
72-81"

Grey thin mud

(granules), clean
g1-82"
82" to

Grey, mud, rooted, one large root
Tan, coarse sand, scattered gravel, clean

White, coarse sand, scattered gravel

Brown, thin organic rich mud
Eottom of Core - White and grey, one

Dark grey, rooted muddy sand, sand poorly

Medium grey, medium to coarse sand, clean

orange band at 88", coarse grained poorly
sortied sand, some scattered small gravel
(granules and pebbles), clean

Bottom ¢of Core
106%, 8'io"

1o

COLLECTED BY

WJS,

MAB, PS, VR

«THER CONDITIONS Rain, ~80, very wet!

LOCATION Congaree National Mon.

SOIL GROUP Group 1




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. |Time 16:15

SROJECT Background Wetlands Soils Study |CORE DATE -08/02/92
'~ RE DEPTH COMPACTION RECOVERY LOG DATE
A: 143" B: 149" A: 24%/17% B: 27"/18% |[A: 118" B: 121" 08/03/92

CORE - COORDINATES .33°49.10N/ 80°48.81W LOGGER RSK |CORE # BGW 010

?:ne;e:g interval g:‘i’#“e
Core8 | Coreh | Cored | DESCRIPTION
0 - .
. % 0~3" Dark brown heavily rooted organic rich mud

O- 8" A—213-18" Soft mud mottled from 3-9", grey 9-18",
decreasing organics with depth, rooted
1 4 ——— material increases again at 14-18"

F====2-118-34" Heavily rooted organic rich grey mud, few
T =1 wood fragments and stems '

34-77" Soft grey mud, moderate rooting, mostly

3 A - fine fibric roots, large wood fragment 39-
53-49" 133. 50" : 43", slight increase in rooted material
¢ T e B from 57-77", abundant wood fragments at
] rr—— 69-72"
—4_ ———
‘ . ——
— S
oyt — = : '
49 7% | Bo-78'E——1_ ... .. -
14 < [ —
—— p — — ]
5 ] ——=
. 77-85" Grey mud with abundant fine rooted
= — ' material, firmer texture than 34-77%
. 1
74-987 1 ﬁ%,
75-ic(Oe2 o%

85-87" Poorly sorted fine to very coarse sand

E ] R :

-1 & —- stringer
1 6 =7 87-92%" Black muddy peat, wood fragments, stems,

8 - - leaves, roots, etc., very little mud, no
e L sand
- o: o |92" to Bottom of Core - Poorly sorted fine to very
. o coarse sand, little mud mixed in from 92-

9 A 6 0 - 99", clean from 99" to Bottom, up to pea size
1 . gravel
- ]
- o° ©,|Bottom of Core 118", 9'10"

10

LLECTED BY WIS, GWC, RSK, KD

-ATHER CONDITIONS Partly cloudy, humid, 85-90°

LOCATION Congaree National Mon. SOIL GROUP Group 5 .




o

= . -

JCOLLECTED BY

GWC, RSK,

WIS

A CORE LOG |CLIENT Westinghouse Savannah River Co.  |[Time 13:00
,[PROJECT Background Wetlands Soils Study | CORE DATE -08/02/92
.RE DEPTH COMPACTION ‘ RECOVERY LOG DATE
A: 135" B: 67" A: 30" /22% B: 18"/27% |A: 103" B: 47" 08/03/92
CORE COORDINATES 33°49.56N/ 80°49..42W LOGGER RSK |CORE # BGW 011
Sample lnt'ernl Soil :
(feet) Protite
Core B Core A Core A DESCRIPTION
0 -
L 2—2—F0-4" Medium brown organic rich mud with abundant
O-l6"—< 0O 16" == roots
~ 1 A —7———14~16" Light grey to light brown mud with moderate
1 - == rooting, less roots than 0-4", soft mud
3 ———16-38" At 16" dark grey mud with abundant roots
— .é—aéi and organic material, decrea51ng organic
o -29" {le-& == content with depth, medlum size roots
B 2 - — throughout
— ==
3 121-47=—=—3—=]38-90" Muddy peat, abundant very large wood
29- 4y~ - - fragments, much of wood is same diameter
c — {hZ?++ as core, 81-90" smaller wood fragments,
1 o roots, etc., 38-81" also contains
4 1 ;gcr 2 abundant roots and small wood fragments
. e o de
7[] 1 1
" ] 7" ) Z— —
- ¢ 7o§7—___
- - ‘l——— -
p i - ——]
'- rﬁh"‘
6 b o)
4 o~ -
éé o ] — 70~ C}*‘_ﬁ_@_:
7 - ....—_z:
. e , A ,
— 90" to Bottom of Core - Light grey well sorted fine
: muddy sand, few wood fragments
8 -
— Bottom of Core
- 10311' g'7m
9 4 .
10

«ATHER CONDITIONS

Partly cloudy, 85-90°

LOCATION Congaree National Mon.

SOIL GROUP Group 5

.




=

ATHENA CORE LOG " [CLIENT Westinghouse Savannah River Co.

Time 11:30

W' cosEcr Background Wetlands Soils Study. |CORE DATE 08/02/92

ORE DEPTH COMPACTION

RECOVERY

i: 27% B: 20" |A: O"/0% B: 0"/0% A: 120" B: 19"

LOG DATE
08/03/92

CORE COORDINATES 33°49.56N/ 80°49.42W

LOGGER RSK |CORE # BGW 012

Y Soil.
’ ?;:2{5 Interval profile

Core B Core A C_OIO A

DESCRIPTION

'-20"‘*0 p— e wo—

Bottom of Core
— o ——— 27“' 2'3"

TR

0 - ' - : 4

‘4 p %-‘ 0 - Bottom of Core - Medium brown hard packed mud,
-]0-20 E—E moderate rooting at top 3",
l A i a == organics with depth

decreasing

3 - — _——|Additional samples (B, C, and D) by hand auger and
. —3—|E sample by pushing barrel into hole and

— ":;-:—_—_—.,extracting. Volatiles sampled in field for B,
{40-O0FES——I|c, and D. Notes on sediments below 27".

sample - Medium brown hard packed mud, few roots

sample - Medium brown to mottled light mud,
. few small roots, softer-than- abeve, vet ==

sample - Well sorted fine sand, light grey to
light brown, mica rich

core sample - Clean well sorted fine mica rich
sand, notable heavy mineral bands,
orange color bands on light grey
sand, bottom 8" slight increase
in grain size, color to orange

1 10 '
E
~ALLECTED BY WJS, GWC, RSK, VR, KD

* . -THER CONDITIONS Overcast, light rain, 80-85°

LOCATION Congaree National Mon.

SOIL GROUP - Group 5




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. Time 14:45

PROJECT Background Wetlands Soils Study CORE DATE 08/03/92
LE DEPTH COMPACTION RECOVERY - LOG DATE
L.t 62"  B: - A: 5%"/8% B: A: 120" B: -08/05/92

CORE COORDINATES 33°49.30N/ 80°49.49W

LOGGER RSK

CORE # BGW 013

Samp\e lnterva\ Soil

(feet Profite
Cote A Core A DESCRIPTION
0
. ""’f;220é13" Orange rooted mud, abundant roots in the
— O-18" —t—— top 6", then fewer roots
1 A B .
1 4 F2——— 13-24" Grey - mud - tight, some scattered rooting
] F—
] 1837 ;
2 9. p——— 24-53" (Grey with orange dots 1 to 2 mm in size,
{4 & = nud, orange dots are iron stained,
= F— beglnnlng of iron concretion, random
. — rooting
3 A v
- 55—
o d e e—r—E
4 4 ¢ ot
9 F*~— —~—]53" to Hottom of Core ~ Light grey with random
— e orarige dots, mud with scattered sand (fine
s grained)
5 7 w4 Bottom of Core -
sl 57, 4'cn
. =4 D and E samples collected by hand auger.
6 1 - ‘ .
. 4D sample - same as 53" to Bottom of Core
. J“¢f=E sample - dark to medium grey, mixed sand and
7 3 : , mud, sand sizes from fine to coarse
8 4
9
i
10

COLLECTED BY wWJS, MAB

————

~HER CONDITIONS Clear, 90+

LOCATION Congaree National lon.

SOIL GROUP Group 5 L

(‘ =

~. .




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |Time 14:30

PROJECT Backgro_urid Wetlands Soils Study CORE DATE 08/04/92
" _.<E DEPTH COMPACTION RECOVERY LOG DATE
A: 92" B: 95" A: 5"/5% B: 5" /5% A: 87" B: 93" 08/06/92
. CORE'COQRDINATES 33°30.89N/ 80°29.68W LOGGER RSK |CORE # BGW 014
?:ﬂpg intervsl goi;“
eﬁ ) ro e
Core | Corea | Coren | DESCRIPTION
0 ' =
. v ’-'2_7,!3 0-5" Dark brown fine organic matter/l%‘ttle mud
— 09 — heavily rooted, scattered very fine sand
O-19" - A 3 L 54 5-11" Fine organic material mixed with fine sand,
A 1 - b - dark brown, more than 50% sand, little
. : rooting .
4111-38" Brown to light grey sand, mud content
« 119 -381 3 decreases with depth, sand is clean from
19-38; 21-37", sand is fine
2 &
3 438-62" Hard packed muddy sand, increasing mud
3 content with depth, very hard packed from
%857 38-57 53-62", >50% mud 53-62", sand is fine grain
C . to 53", 53-62" sand is fine to coarse,
44 C light grey
5 B 162" to Bottom of_ cOre':_Light;.g:ey.fsandy_mudr— very----|-
57- 55"_1 57.&5"? tight packed, sand is fine to coarse, greater -
 : than 50% mud ‘ ;
o ]
6 -
7 4
: < Bottom of Core
—.85-1)4' 87", 713"
65-114-; 1 E
E -
9 -
.J
10

“LECTED BY GWC, RSK

-ATHER CONDITIONS Partly cloudy, ~95°

LOCATION Santee State Park SOIL GROUP Group 2 %,




——

ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. . |Time 13:00

{?ROJECT Background Wetlancls Soils Study |CORE DATE 08/04/92
.E DEPTH COMFPACTION RECOVERY LOG DATE
A: 70" B: 65" JA: 3"/4% B: 1“/2% A: 120 B: 63" . ‘08B/06/92

CORE COORDINATES 33°31.10N/ 80°29.53W |LOGGER RSK [CORE # BGW 015

Sampte interval Soil
(feet) pProfile

Core 8 Coare A Core A

DESCRIPTION

- 0 ”
Oaé"-{OAb ,. .:._. . *

(-39"1 | b- 367
e ] ®

2 -

3 9
359" %6 F

e

.5 158-90" Io——
59-gprl 2 B

J ——————

|74 IR he—

6 - ——r—

-f S S—

—d o atr S

SErs——

- e

7 - e
-

g
-4

0-2" Black root mat, fine organics

12-6" Black to medium brown organic rich- sand,

decreasing organic contact with depth

{16-22" Medium brown muddy fine to medium sand, few .

roots from 6-10"

122-39" Medium brown to grey hard packed sandy ﬁud,

small wood fragment at 24", sand content
decreases with depth

139~57" Hard packed mud, grey and light tan with

orange iron stains, very little very fine
sand scattered throughout

57" to Bottom of Core - Light tan hard packed mud

with very little very fine scattered sand,
decayed root trace (brown)

Bottom ©of Core

66" , 5tpH

D and E samples collected by hand auger.
Description:

D Sample: same as 57" to bottom

1E Sample: Light grey muddy sand, much less mud

than above, mostly sand, fine to medium
sand

. R %

10

COT.LECTED BY WJs,

MAB

..<ATHER CONDITIONS

Hot, clear, humid, ~ 95°

LOCATION Santee State Park SOIL GROUP Group 4 e




—

—— e, g
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ATHENA CORE LOG - |CLIENT Westinghouse Savannah River Co. - |Time 16:00
©ROJECT Background Wetlands Soils Study |CORE DATE 08/04/92
-RE DEPTH COMPACTION RECOVERY LOG DATE
A: 101" B: 91" A: 1"/1% B: 0"/0% A: 99n B: 92" '08/06/92].
CORE COORDINATES 33 °31.02N/ 80°29.40W LOGGER RSK |CORE # BGW 016
?mg Intervai ;23“2
" Core B - Core A Core A DESCRIPTION
0
. ‘2:2‘ 0-8" Black fine organic matter heavily rooted to 6"
" " oy - . .
0-20— 0-24 | X3 7. . . S
A - = 8-34" Black to dark brown mixed mud, fine organic
1 4 —_— matter with very little sand in areas, 20-
1 ——— 24" increase in sand and small roots, 30-
— =~ — 32 same as 20-24"“ .
2 : "-q.ﬁ-
?-D"{-O" | 20"‘{'0 :_1___
— e ] ! ,
& & === . L. _ ]
. —¢—-34-45" Gradational transition from above to light
3 T grey mud, this section moderately rooted,
E — 21— transition zone shows mixed appearance of
— =23 the organic rich sediments and light grey
: T "fo-S‘)n mud
»60"y =—=—145-81" Light grey hard packed mud with very little .
. _:J ¢ ——— ' very fine scattered sand
5 - — -

—— —— ]

bo-0' |3 E==
A ———— S

—r —

——— m— —

— e

—p—

7 - ——-{81" to Bottom of Core - Hard packed light grey

- mud with orange iron staining

Jo-120" 19~ 119" =——=

8 - ——— :
= = v Bottom of Core
_1 99"' 8|3||
S - Additional E sample collected by hand auger.
10

TLECTED BY WJS, MAB

£ATHER CONDITIONS Partly cloudy, hot

LOCATION Santee State Park SOIL GROUP Group 4 %

I IRTTIrmmmmmmmmmm e
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ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |[Time 18:00

JPROJECT Background Wetlands. Soils Study. CORE DATE 08/04/92
- .
-RE DEPTH COMPACTION RECOVERY LOG DATE
A: 58" B: 56" lA: 14"/24% B: 14"/25% |[A:_91" B: 40" ‘08/06/92

CORE COORDINATES 33°31.40N;/ 80°29.63W LOGGER RSK |CORE # BGW 017

Sample Interval - Soil
(feet) . Profile

Core B Core A | Cors A DESCRIPTION
0 :
o-15" 1 271 0-4" Black fine organic material heavily rooted,
A i scattered fine sand
. 4-17" Elack to dark grey mixed sand and mud/flne
1 - nrganlcs, sand is fine with few medium
grains, few roots
15-30" — 17-25" Fine to medium sand with increasing mud
1 content with depth

B 5 .
4 425" to Bottom of Core - Hard packed mud with

scattered fine to very coarse sand, light grey
to orange iron stained at 42-45", few random
small roots

orange

==—=—=t Bottom of Core -
g 45“' ,3'9"“. (

;ifo and E samples collected by hand auger.

f}D Sample - Light to dark orange mixed sand and

mud, - 50/50 sand/mud, sand is fine
to very coarse

E Sample - Dark orange muddy sand, more sand,
less mud than D sample, scattered
roots, sand is fine to medium mostly
finer grains than D sample

10

COLLECTED BY RSK, GWC |

~ATHER CONDITIONS Clear, hot, 90+

LOCATION Santee State Park SOIL GROUP Group 2 .




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. |Time 08:20

(““ROJECT Background Wetlands Soils Study |CORE DATE "08/03/92
-wRE DEPTH COMPACTION RECOVERY LOG DATE
A: 142" B: 142" |A: 19"/13% B: 19"/13% |A: 121" B: 123" ~08/05/92
CORE COORDINATES 33°49.76N/ 80°49.17W |LOGGER WJS |CORE # BGW 018
Sampie Interval Soil
 (feet) Profile

Core 8 Core A | Core A ' v DESCRIPTION
0
. 1 0-7" Dark brown, rooted organic rich mud/peat,
. = scattered fine sand ' '
O-1T7" - 4 7-18" Grey, rooted sand mostly fine grained, some
A 1 A mud '
= 2 18-30" Gfey, some rooting but not as much as
. above, mixed mud and sand, -~ 50/50, fairly
W—g#b 9 tight, fine to medium grained sand
e 4 B  fjilf:3o-55" Grey, muddy sahd, mostly fine sand, one
. Mo irorad very large root
3] e |
34 -52° | - SI e
4 B

( =] 55~66" Tan/grey, mostly a coarse sand, some mud

52-765 {sr=77 66-72" Grey, pure mud -
4 % 72-96" Tan and orange, coarse sand, some small
S gravel, one thin black peat/mud layer at
. . 7', clean no mud
6 A - :
7 499 )t c
76- 104" 4 17712 Plack
£ ] e
. 96~-101%" Grey, pure mud
8 - , '
q .
101" to Bottom of Core - White/tan, coarsening
- down interval, medium to coarse sand down to
9 mixed sand and gravel (granules to very small
: pebbles), clean no mud
4 Bottom of Core 121", 10'1"
10

YLLECTED BY WJS, MAB, PS, VR

+ «EATHER CONDITIONS Rain, cool

LOCATION Congaree National Mon. SOIL GROUP Group 1 S




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. Time 11:00

PROJECT Background Wetlands Soils Study . |[CORE DATE 07/30/92
-RE DEPTH COMFACTION RECOVERY- LOG DATE
A: 116" B: 103" A: 4"/5% B: 9"/9% A: 106" B: 96" :07/31/92

CORE COéRDINATES 33°13.31N/ 80°21.25W LOGGER WJS |CORE # BGW 019

H ie interval Sotl
(::gt) Profile

Core B Core A Core A DESCRIPTION

(%

| 0-5" Dark brown, rooted fine sand, some organics
15-16" Grey, fine sand well sorted, clean down

0‘/0" 10-10"

§16-32".Mott1ed orange/tan, hard, mostly clay mixéd
: with some sand

1 32=-57" Mottled orange/tah, softer and more sand,
: -~ 50/50 mud/sand, fine sand content
increases with depth

f?57-78" ‘Tan, muddy sand, gravel content at base of
N core, both flat and round pebbles

— ' .;1Lf” 78-101" Green at the top, brown at the base,
' P possibly burrowed, infilled with mud and
sand, most of section is a muddy sand

g1-1095 |0 WS

=1 101" to Bottom of Core - Green, muddy fine sand,
; shell fragments

9 A Bottom of Core

- 106%, g8tio"

10

COLLECTED BY MAB, WJS, VR

-ATHER CONDITIONS Clear, hot, humid

JLOCATION Francis Biedler Forest SOIL GROUP Group 4 .




(
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ATHENA CORE LOG

CLIENT Westinghouse Savannah River Co. |[Time 14:15

“ROJECT Background Wetlands Soils Study |CORE' DATE 07/30/92

" ..oRE DEPTH

A: 116" B: 120"

COMPACTION RECOVERY LOG DATE
A: _6"/5% B: 20"/17% {A: 110" B: 100" _07/31/92

CORE COORDINATES 33°13.12N/ 80°21.30W LOGGER RSK |CORE # BGW 020

1-
10-35 1088
B 21
3 d

33-50" |238-574=

~ 471 C gfﬁz
. e
S-75+ | 51- 86
T 67 V
7 4
E
15-1008 18611
-] E
9 »-4
L 10 .

R
Core B Core A Core A DESCRIPTION
0 — -
v ,:3§i§'0-5" Dark brown, rooted organic rich, mixed fine
0/1/0 — O;/o : sft- $ sand and mud

~’|5-11" Brown, rooted mixed fine sand with a little

mud and organics

411-24" Brown, well sorted fine sand, only very

slight amounts of mud and organics

324-64" Mottled muddy sand, mud decreases down this

interval from a sandy mud (fine sand) to a
muddy sand at 64", orange/tan and grey

64-89" Light grey mudd? fine sand

'89-100" Orange and tan mud, one fine sand stringer

Sharp contact - brown 3" thick above contact
100" to Bottom of Core - Yellow/green muddy sand,
(fine sand), some whlte flakes, shell
fragments?

Bottom of Core
110n' gi1on

‘LLECTED BY

MAB, WJS, VR

<ATHER CONDITIONS Clean, hot, and humid

LOCATION Francis Biedler Forest SOIL GROUP Group 4 .




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |Time 13:30
PROJECT Background Wetlands Soils Study CORE DATE 07/22/92

E DEPTH COMPACTION RECOVERY LOG DATE
.1_153" B: |a:_s2"/34% B: A:_99"  B: .07/22/92

81°50.15W

CORE COORDINATES 33°19.41N/

LOGGER RSK

CORE # BGW 021

Sampte Interval
(feet)

soil
Profile

Core A

DESCRIPTION

’§0-55" Black organic rich sand, sand is fine,

heavily rooted at top 2", random roots
throughout - thin fibric to wood fragments,
increasing sand content with depth, sand

is fine grain, abundant fine organic matter

55-63" Fine to medium sand with little organics

nixed in, medium sxze mica fragments, sand
coarsens down =

63" to Bottom of Core - Fine to very coarse orange:
sand, series of coarsening down sands, typical

- g == 9

10

6" fine to a fine to very coarse bottom 2% -
little mud mixed with sand, moderate medium
size mica flakes

Bottom cf Core
99"' 8!3"

COLLECTED BY

RSK, MAB, GWC

.HER CONDITIONS Partly cloudy, approximately 90°

LOCATION Jackson Audobon

SOIL GROUP Group 2

R




—
———

ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. Timg 13:45

DROJECT Background Wetlands Soils Study |CORE DATE 08/06/92
: ;‘{E bgpfm COMPACTION RECOVERY LOG DATE
A: 156" B: A: 35"/22% B: A: 115" B: -08/07/92
CORE COORDINATES 33°19.10N/ 81°52.13W LOGGER WJS |CORE # BGW 022
2«33 interval ;:‘i,:“e |
| corea | corea ’ DESCRIPTION |
0 - — .
10-6n % 0-9" Rust/brown - rooted compact mud, friable,
— A pRE/== brittle »
o] 9-18" Orange - mud - feels like silt, some rooting
1 = — 1| not as brittle, harder than A
prmg—
B o
— 9-37‘-—:*-5— 18-32" Yellow/orange, mottled mud, yellow and
. Y orange, some rooting, but less than above,
2 14 B = very tight
J .-.._x_i? 1
— ————132-54" Orange, hard very fine sand, some mud,
. approximately 20%, some cemestration
3 -
_137- 471
4 C
(2
— 47-64 -154-82" Yellow fine sand, well sorted, lots of mica,
1 p clean sand
5 - -
6 { b4-gs: B
1 &
7 182" to Bottom of Core - Yellow with orange zones,
- : medium to coarse sand grading down to mixed
— sand and small gravel (granules and small
. . pebbles) at bottom half of this interval,
8 A clean sand
9 - > I
] iBottom of Core 115", 9'7"
— {* Double entry core, compaction % different @
. different intervals
— 10 -

‘LLECTED BY MAB, WJS

..<ATHER CONDITIONS Overcast, ~ 85°

LOCATION Jackson Audobon SOIL GROUP Group 5 '5\




ATHENA CORE LOG .|CLIENT

Westinghouée Savannah River Co. |Time 10:30

LEROJECT Background Wetlands Soils Study CORE DATE 07/23/92
{E DEPTH . COMPACTION RECOVERY LOG DATE
a: 132" B: 108" A: 32%/24% B: 27“/25% |A:_100" B: 82" -07/23/92

CORE COORDINATES 33°19.58N/ 81°51.77W LOGGER RSK |CORE # BGW 023

?mg Intervat | E:L;ile
Core 8 Core A Core A DESCRIPTION
0 — ' . . .
' L ‘ 3;5j 0-4" Black fine organic material with abundant
O-to 4 O-10" 3 small to medium size roots
A 4 A 4-36" Fine sand with fine organic material, few
1 A small to medium roots, decreasing Organic
] material with depth
1030 ]10-% |
24 ©
30_45; 120-45] 336-52" Light g;ey clean fine to medium sand, slight
0 1 ¢ coarsening downward trend
4 1. 3
. | ] 52-63" (Coarse to very coarse sand with up to 172"
45-65h_'45-é6 gravel, slight increase in flne organic
7 9 o material, medium brown
5 . o
. 63-73" Fining down sand from medium to coarse at
— 63% to fine well sorted at 73", light
3 orange, mud lense at 65-66", abundant
6 " nica in mud and fine sand
v -‘ef 73-87" Coarse to very coarse sand and pea gravel,
L8- 90— bB~% two beds of pea gravel (76=77" and 84-87"),
E 1 B - light orange grades to dark orange with
7 1 S 0 cdepth, pea gravel bed at 76~77*' has little
1 B rafted organic material mixed in
87" to Bottom of Core - Light orange mud seam 87-
. 3 90", interbedded mud seams and sandy muds,
8 1 g : mott.led at bottom, mostly mud
. Bottom of Core
— ’ 100", 8'4"
9 4
10

COLLECTED BY MAB, GWC

~.fHER CONDITIONS Mostly cloudy, 90+

LOCATION Jackson Audobon

SOIL GROUP Group 3 o

TN




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |[Time 15:00
|PROJECT Background Wetlands Soils Study |[CORE DATE 07/22/92
<E DEPTH COMPACTION RECOVERY LOG DATE
gat 132" B: A: 7"/5% B: A: 124" B: -07/23/82
CORE' COORDINATES 33°21.13N/ 81°51.88W LOGGER RSK |{CORE ¥ BGW 024
. m:e tnterval | ;:;;"e : )
Core B Core A Core A DESCRIPTION
0 Z
{0-8° Z -..3_ 0-8" Abundant organic fine material, abundant
- A |-1_24 fine roots to stems and wood fragments, black
18-14" Fine sand with little fine organics mixed
1 4 in, few roots and wood fragments, dark grey
. 114-72" Fine sand with little mud mixed in with
—18-2381 : depth, few iron concretions, light grey
. : 2" band of clean coarse sand at 50",
24 B I significant increase in mud content from
- 45-72"
3 -y
]38-574;
¢ 1 ¢
Q\ -
S 4 -
—57-85
6 7: '72“ to Bottom of Core - Fine sand with 1J.tt1e mud
. grading to clean fine-coarse sand, color
- bedding light grey to white to light orange/
" black alternating randomly, color bands lmm-
7 - to several cm thick, little mlca, botton =
clean sand
8 185 -
1 N
1 E
g9 -
. Bottom of Core 124", 10'4"
—— 10
v"‘LLECTED BY RSK, GWC, MAB
. -.aTHER CONDITIONS Cloudy, ~90, storms approaching
LOCATION Jackson Audobon ‘ SOIL GROUP Group 3 : L

S




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. - |Time 16:00
PROJECT Background Wetlands Soils Study: CORE DATE 07/23/92 ffa
RE DEPTH COMPACTION RECOVERY" LOG DATE .

.t 132" B: 120" A: 28" /21% B: 24" /20% |A: 103.5"B: 96" ‘07/2{/92
CORE COdRDINATES 33°19.06N/ 81°51.01W LOGGER RSK |[CORE # BGW 025
f':gte LTI g:i;ile
Core 8 Cote A | Core A DESCRIPTION
0
- 3 -ﬂ-o-lo" Fine organic material heavily rooted to 3%,
0-16" — C”‘b""‘K increasing fine sand content, decreasing
A . 2 T-ﬂ fine organic material with depth, few roots
1 4 A to 7", color from black to light grey
. grading
- 10-48" Clean fine sand with few roots and mud
w Jlbméz" lense at 21-24", little iron staining from
-2 ! 32-48", sands are fine to medium
g 1 9 :
3 A o
%2-46 1 32-4p
c —1 ¢ _
4 4 48-65" Poorly sorted fine to very coarse sand, (
. pebbles and gravel up to 2 cm from 61-65", -
— sands are clean, light grey
aof's 148711 :
He-7I'S - |
7 1%
to Bottom of Core - Clean sands, mostly fine

4 65"

- to.coarse sand-poorly-sorted, light orange,
“at §3-84",

from 99-103"

jBottom of Core

couple beds of pebbles and gravelmup-to 3 cm-
99-100", 90-93", abundant mica
95-97", manganese (many small) concretions

4 1103%, ge7w
9 B
10 -
COLLECTED BY GWC, MAB -

.+HER CONDITIONS Cloudy,

rain

LOCATION Jackson Audobon

SOIL GROUP Group 2




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |Time 13:20
PROJECT Background Wetlands Soils Study CORE DATE 08/24/92°
(- (E DEPTH COMPACTION RECOVERY LOG DATE
A: 120" B: 119" A: 12"/10% B: 11"/9% A: 106.5"B: _106.5" | -08/26/92
JCORE COORDINATES 33°19.30N/ 81°41.41wW LOGGER WJS |[CORE . # BGW 026
TR T |
Core B Core A Core A . DESCRIPTION
0 <
o -1z 1 0-u~ & 0-7" Brown rooted mud, top is pure mud, some sand
A T ; (fine) at 7"
A 17=19" Tan (mottled), some rooting (larger than
1 ] above), mostly sand poorly sorted, very
. 5 little mud
" . Loy wood
12-36" {12-% ]19-40" Dark grey, muddy sand, fine roots at the
g 21 top of the interval, larger roots down
. interval, sand moderately sorted
3
. 40-46" Black mud, rooted
26-55"— 3-S% ,
¢ i 46-90" Medium grey, muddy sand, ~30% mud, 70%
4 A sand, poorly sorted, some small gravel ’
. . pebbles, random root::.ng, gravel content
increases with depth, sand fairly uniform,
. medium '
5 - =
5S-z2° _l54. &'
) P T - - PP CY PO
6 4 v .
h
7 4
82-(09"'— 8l -1 90-103" Light grey/white, tJ.ght muddy sand,
1 medium poorly sorted
E g4 E
- 103" to Bottom of Core - Orange, tight muddy sand,
. medium poorly sorted
9 -4 Bottom of Core
. ‘ 106.5%", 8'10.5"
10
T"LLECTED BY WJS, MAB, GWC
«(HER CONDITIONS Sunny, windy, -85 °
LOCATION savannah River Site SOIL GROUP Group 3 L




e —

ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. . [Time 15:00

LEROJECT» Background Wetlands Soils Study -|[CORE DATE 09/08/92
:E DEPTH | COMPACTION RECOVERY LOG DATE
A: 132" B: 144" JA: 9"/7% B: 21%/15% |(A: 123.5"B: 121" = |:09/10/92

CORE COORDINATES 33°18.48N;/ 81°41.29W LOGGER WJS |[CORE # BGW 027

Sampile Interval sSoitl

(feet) Profile
Core B | Core A CM;A‘ : DESCRIPTION
0 >
1 p- o= 0-55" Elack, top 4" heavily rooted, remainder of
'0"!7"_'0 19 ”-""'_._:?; the interval is rooted very organic rich
A 1 A B3 nixed mud and sand, probably not a peat,
1 A ——e sand size varies fine to coarse but mud/
X == crganics dominate this interval
7‘37‘" " "j:-.-&u»
I 2 ..l9'37 ﬁ-.l.—-'T
B =
— & g maap e
- ——=
p— 1=
3 —=—=

4
- = — 3 55-69" Mottled black and tan, sand with organic
. BT SE ‘stained zones, sand is poorly sorted fine
5 4 to coarse
Si- 77"—ﬁ5kf8*1 69-76" Tan, interbedded medium, fine, coarse sand .
7 7 dhp s . o cnomoBS beds. . . - o 05 e & s e = =5 o
6 o .
- 4 76-78" Tan, pure mud
— -{ 78-104" Tan, clean sand throughout, mostly medium
1 3 to coarse sand, some random scattered small
7 gravels - granules/small pebbles

77-1028 1B#-1Z"

E 1 &
104" to Bottom of Core - Orange/tan, mixed grain
. sirzes from fine sand to small gravel granules,
9 - some mud at base of interval, clean sand at
top of interval, 120-123% tan mud
. = Bottom of Core 123.5", 10'3.5"
10 o g

COLLECTED BY MAB, GWC

-«THER CONDITIONS Hot, hunid, 90's

LOCATION Savannah River Site SOIL GROUP Group 1 =~




ATéhNA CORE LOG CLIENT Westinghouse Savannah River Co. |[Time 14:30

JPROJECT Background Wetlands Soils Study |CORE DATE 08/24/92

{ —

k RE DEPTH - COMPACTION RECOVERY LOG DATE
A: 132" B: 132" A: 3"/2% B: 10"/8% A: 133" B: 122" 08/26/92
CORE. COORDINATES. 33°18.25N/ 81°41.56W |LOGGER WJS |CORE # BGW 028
Sample Interval Soit
{feet) ‘ Profile

CoreB | Core A Core A DESCRIPTION
° _
v 0'20"‘?i%7 0-12" Black, rooted organic rich, very little
o-18" - j‘-_. =< sand at the top, sand increasing down
A 1 A == interval, some mud
1 - f-g;3‘12-32" Black, muddy sand, medium, rooted, but
- A, not as densely as 0-12", and larger roots

' { 20-BF:

1e-%57° ,
& & 32-50" Brown, mostly sand, medium to coarse, some
e rooting (large roots), -~ 10 to 15% mud
3 -
{”,7' 50-57" Tan; tight sandy mud, assorted sand sizes,
S M " very sharp contact at the top of interval
57-60" Tan, very tight mud, no sand _
5 0-72" Black at base of interval, grey at top,
5 rooted within the botton 2/3 of interval,
v mud - soft no sand
55-83% — 59-8
¥ e {1 v 72-89" Biggiﬂmuddy sand grading into a cleaner
1 - sand, sand is medium to coarse
7 -4
89~106" Tan to orange, very poorly ‘sorted sand,
- some mixed gravels (granules and pebbles),
& . sand is clean
| g%”l ] %‘ Il&
2 - > :
. 106" - Bottom of Core - 106-120" white hard muddy
9 - _ sand at top of interval, from 120-133" less
: mud, mostly sand, sand is fine grained and
— well sorted
- Bottom of Core 133%, 1i1‘'2"
| S 10 PALLAE roA
JLLECTED BY WIS, MAB, GWC
~ATHER CONDITIONS Partly cloudy, windy, ~85°
LOCATION Savannah River Site SOIL GROUP Group 2 A

o




ATHENA CORE LOG |CLIENT .Westinghouse Savannah

River Co. |Time 10:30

|PROJECT Background Wetlands Soils Study |CORE DATE 08/31/92
-.IE DEPTH | COMPACTION RECOVERY - LOG DATE
at 124" B: 114" A: 14"/11% B: 23"/20% (A:_109" B: 95" - 09/10/92

CORE COORDINATES 33°11.54N/ 81°35.80W LOGGER

WIS |[CORE # BGW 029

Sampte Interval Soit
(feet) . Profile

Cote B ] Core A Cors A | - DESCRIPTION

-0

clean :

_..Bpots

grained

9 ==Y pottom of Core
d 109, 911w

10

. O«le':iéfﬁ 0-5" Briown, rooted organic rich, leaves and peat
O-lo" ™ A — - material abundant, no sand, some mud

: “§i:{5-16" Grey to black, grey upper zone near pure
& 1 1 Ry mad, darker zone, more organics but still
- 3 mad, random sand, some rooting
L= . 16-18" ‘Pan, fairly clean sand, ~10% mud
lo-32" Jle-3 »118-28" ‘fan, tight mud, some scattered fine sand
s 21 B 8

] 28~-32" Near white medium sand, moderate sorting,

32-48" Light tan to brown compact slightly muddy
sand, mostly fine sand, some mixed clay

‘t'f§;48-56" Tan, medium sand above and below loose

7 56-68" Tan, tight muddy sand, fine sand, ~10% mud

}f 68-86" Dark tan, mixed mud and sand, 30% mud,
= __...70% sand (fine-sand) - -

:~:86-92" Grey, tight mud, scattered s;nd; fine

Z-=2192" to Eottom of Core - Dark grey, muddy sand,
i X soft sands are mixed grain sizes

COLLECTED BY WJS, MAB, GWC

)

.THER CONDITIONS Sunny, warm, ~85 °

LOCATION sSavannah River Site SOIL GROUP

Group 4 L




ATHENA CORE LOG CLIENT Westinghouse Savannah. River Co. Time 10:00
(« PROJECT Background Wetlands Soils Study . COI;E DATE 08/20/92
" _JRE DEPTH COMPACTION RECOVERY LOG DATE
A: 144" B: 142" A: 22%/15% B: 15“/11% |A: 121" B: 1lis" { 08/20/92
CCRE COORDINATES 33°10.64N/ 81°36.50W LOGGER RSK |CORE # BGW 030
a:g:g Interval gﬁgﬂe :
Core B Core A Core A DESCRIPTION
0 . -
_ 1 O-07° ?; ? - |0-16" Black organic material with very little mud,
o - 18" 2~ little scattered fine sand at top,
A { A~ I N increasing with depth, brown sand stringer
"1 ¥ 9-10", abundant fine roots
. ? = ?.116-43" Dark brown sand little mud mixed in,
R moderate root content, large wood fragment
v -z 720 at 38-43"
1©-%2 A & | tLT
&
3 135
3-3> ¢ -/ 43-63" Dark brown moderately rooted fine sand with
¢ . very little mud
4 -
5 - -
53-80" 1°! =17 63-77" Light brown clean fine sand with few -
0 -—J A% scattered medium grains :
6 o
1 %{ 77-118" Clean well sorted fine sand, light orange |
- -~ : 77-81", white 81-118"
. ]
« 111-10
g0-107
i1 E
£ g |
9 A 118" to Bottom of Core - Light orange muddy fine
T sand, couple of pieces of well rounded gravel
— up to 3 cm.
’ Bottom of Core 121", 10'1"
10 :
"OLLECTED BY WJS, MAB
. «<cATHER CONDITIONS Cloudy, 78°
LOCATION Savannah River Site 1SOIL GROUP Group 2 0

#




—rrria i

ATHENA CORE LOG

CLIENT Westinghouse Savannah River Co. [Time 11:45 -

| PROJECT Background Wetlands Soils Study |CORE DATE  08/20/92
RE DEPTH COMPACTION RECOVERY. LOG DATE
A: 130" B: 133"  [A: _4"/3% B:_10"/8% |A:_121" B: 113" | 08/22/92

CORE COORDINATES 33°10.76N;/ 81°36.42W LOGGER RSK |CORE # BGW 031

Sample Intervai

Soil

(feet) Profile
Core A Core B Cote B DESCRIPTION
0 s
« lo-19” {'Le. 0-19% Elack organic rich fine sand, abundant
C-19"4 S rooting to 7", moderate rooting to 19"
A 1 A |7 ¢ |
1 - _f.f?
y {2

19-37" Dark brown organic rich fine sand to 34",
abundant root/wood fragment content,
34-37" fine to medium sand, less fine
organics, large wood fragments

{37-41" Medium brown fine well sorted mud miked

- with sand, mostly sand, medium size wood
"~ fragment, feéw pebbles at 41"
41-53" Light brown well sorted fine sand with
very little mud, few scattered thin fibrous
roots, one medium size root
53" - Bottom of Core - Light green fine well
sorted sand with little mud, few scattered
roots to 86", 86" to bottom scattered -
broken shell fragments (calcium carbonate), -
possibly marine, slight increase in mud

pockets at 94" and 98", little cementation
“of green sand between 88" and 100 =

Bottom of Core 114", 9'6%, Core B used due to
large air pockets in Core A

_ ...content below 107%,..(2)- 1" thick air.  --:-:--=-4

10
COLLECTED BY

wJs,

MAB

~aTHER CONDITIONS

Cloudy, 80°

LOCATION Savannah River Site SOIL GROUP Group 3 =




ATHENA CORE LOG .|CLIENT Westinghouse Savannah River Co. Time 09:15

PROJECT Background Wetlands Soils Study |CORE DATE 08/18/92 -
( E DEPTH COMPACTION RECOVERY | LOG DATE
a2 21" B: A: 5"/24% B: A: 120" B: :08/19/92

CORE COORDINATES 33°09.04N/ 81°35.21W LOGGER RSK |CORE # BGW 032

Sample Interval Soil
(feet) Profile

Core A ' Core A

DESCRIPTION

0
3 emt_t~¢

4 -, |- L
Ol s

et a— —

-4 e soro—

b“‘7" e S—
-
l S
N Ea————_—
e——
g oram—y e
2 - P
_ o e et
& =
—— SR —
- — — —]
o e et
3 1 ==
- SIS
— e

S -
Jbo-90" =S
6 - ————
1P B
= g — 4
J —C———
7 - et
-l —-F—
1 e
8 1Yp-120 =

i — g
— r— —

__1 s, o et
. — v g
e

0-6" Dark brown heavily rooted organic rich mud,

0-1" root mat :
6" to Bottom of Core - Light brown dewatered mud

Bottom of Core
17"' 1 !5"

i

B Sample - Light brown sand mixed with mud, orange,
red, and black discolorations, portions

are mostly mud, portions mostly sand, |

overall greater than 50% mud

- C Sample - Light grey sandy mud, some orange

mottling, sand is fine to very coarse,
few granules, greater than 50% mud

D Sample - Mottled orange and light- grey sandy
mud, wet scattered few roots, sand o=
is fine to very coarse :

1E Sample - ofaﬁge and liéhé grey mottled sandy

mud, more orange, less light grey than
sample D, sand is fine to very coarse

—— 10
““LLECTED BY WJs,

MAB

«~THER CONDITIONS

OVercast, cool, ~72°

LOCATION Savannah River Site SOIL GROUP Group 4 A




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. Time 09:00
{PROJECT Background Wetlands Soils Study - |CORE DATE 08/12/92
JRE DEPTH COMPACTION RECOVERY LOG DATE
A: 129" C: 138" A: 36"/28% C: 48"/35% |A:_72" c: 85" 08/13/92
| CORE COORDINATES 33°24.16N/ 81°36.49W |LOGGER RSK |CORE # BGW 033
theagy nrervet Poatile
"Cores | CoreC | corec DESCRIPTION
0 .
‘ ] )93 1 lo-17" Black sapric peat, (fine organic material),
o-13" { O 2 o little fine rooting :
A - A 3 2 4 i
1 PN 4
?
1 T d2 : g
g = o0 { 117-34" Dark brown muddy peat, abundant fine roots,
ook 4" 25 é&‘—f large wood fragments _
5 24 B ;5; ¢ _
S ——
- 1 = '
2% -29° -za-qa'? 1 7¢|34=-37" Black gradational sand/peat transition,
39 ¢ [haesl from dark brown/black peat to clean white
SCEE ___ _.well sorted very fine sand = ____ _
— ot - 137-42" White well sorted very fine sand
3;"2 42" to Bottom of Core - Poorly sorted orange fine
4 A et g to very coarse sand, pebbles, and gravel up to
" Juv-es|ede| 1.5 cm
e ..* ?.
(S B -
5 o .;"f.ﬁ.' o
‘ . PO
A = - PR
= 0_:'g:. . - .
6 € - ¥.. | Bottom of Core
- 72%, 6'0" ]
7 -
8 -
s |
— 10
COLLECTED BY WIS, MAB

«ATHER CONDITIONS Hot, humid, clear

LOCATION sSavannah River Site

SOIL GROUP Group 2




i -

ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. . |Time 08:30
(«"ROJECT Background Wetlands Soils Study . |CORE DATE 08/13/92
..RE DEPTH COMPACTION RECOVERY LOG DATE
A: 138" B: 132" A: 47"/34% B: 44"/33% |A: 91" B: 85" "08/13/92
CORE COORDINATES 33°23.42N/ 81°36.74W LOGGER RSK |CORE # BGW 034
?mg interval 'S’gggi .
‘Core8 . | Core A Core A DESCRIPTION
0
c-1% {o0-1»" § ¢ €l0-32" Black sandy peat, dark black with moderate
— $ .3 rooting to 13", 13-32% little lighter color,
A { A f?? scattered wood fragments, heavily rooted
1 { '
oV RREK
15-27 226" , , 1
B 1 © 4 ﬂz
35 R ?, .
i ; .
z]-qo”‘JZGfHO'?zﬂ;!‘ 32-48" Clean light grey fine to coarse sand,
C 1 ¢ ¢ ) mostly fine to medium
3 - .
4 4O- oY :
2604 - ' 148-56" Clean fine to very fine sand, granules and
o
2 & " pebbles
. 56-58" Clean well sorted fine sand
5 - 58-68" Poorly sorted fine to very coarse clean
8 3 sand, scattered abundant granules and
bo-go— Fr19" pebbles, 1" wide clean well sorted fine
= . . sand stringer at_65"___ . . .
E 6 - : 68-74" Dark orange poorly sorted fine to very
N ~ coarse sand with pebbles and granules -
— 74-87" Well sorted fine sand, clean, white to 77%,
1 yellow from 77-80", orange from 80-87"
7 87" to Bottom of Core - Fine to medium sand with
. scattered coarse grains, black, organic rich
— 87-88", dark orange 88" to bottom
. Bottom of Core
8 . 9 1" 0 7 4 7 ”
9 -
—— 10

LLECTED BY WJS, MAB

.EATHER CONDITIONS Cool, overcast

LOCATION Savannah River Site SOIL GROUP Group 2 L

et




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. . [Time 13:30

JPROJECT Background Wetlands Soils Study CORE DATE 08/12/92 (fh
..E DEPTH COMPACTION RECOVERY LOG DATE
A: 159" B: 156" A: 41"/26% B: 18"/12% |A: 111" B: 139" -08/13/92

CORE COORDINATES 33°24.16N/ 81°36.83W LOGGER WJS |CORE # BGW 035

le lnterval Soit
(:“e‘e’t) ) - Profile

Core 8 Core A Core A ; DESCRIPTION

4 FF=210-10" Dark brown - mostly organics (peat-hemlc)
"_'O-lEf"%"" rooted throughout, random sand grain,
s possibly some mud
w4 10-48" Black - rooted/woody material present
: throughout, sand content increases with
depth in this interval, possibly some mud
very organic rich

4 4 . é;;ﬁﬂ: 48-63" Brown, rooted, mixed mud and organics and {r
- Gﬁk“€§ ‘sand (fine), roots look more in situ -
—W-é7' ™ De DT

54 VP HESEE -
. Toq 63-65" White sand mostly medium grained, some
§3-T79" : assorted sizes, fine and coarse :
P 1 ) ] 65" to_Bottom of_ CQre___orangef_medzumesaad~cwuaL_—--—;—~—~—~~
6 1 3 a minor amount of mud present, most common
(97“@« ____between 6 and 7 ft., occasional very coarse N -
— sand to small gravel piece present (granule '
1 B in size), good clean sand at the base of the
7 A core
19106 T
E |
8 -
9 - : :
Bottom of Core
—— . 11100' 9!3"
10

COLLECTED BY WJS, MAB | o

-nrHER CONDITIONS Hot, humid, clear

LOCATION Savannah .River Site SOIL GROUP Group 1 .




e
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ATHENA CORE LOG |CLIENT - Westinghouse Savannah Rlver Co. (Time 13:30

PROJECT Background Wetlands Soils study CORE DATE 08/25/92
" <E DEPTH COMPACTION " RECOVERY LOG DATE
120" B: A: 8"/6% B: A: 120" B: 08/26/92

CORE COORDINATES 33°20.27N/ B81°40.64W LOGGER WJS |CORE # BGW 036

fu:e:te !ntervnl Fs':;éi te
| core 4 DESCRIPTION
0 R : :
1 O-i2]2 1.4 ¢.]0-11" Black highly rooted rich organic layer,

p0551b1y a peat, soft/wet/dark (black),
I.s. mixed fine sand and mud

11-40" Light tan tight mud with minor amounts of
sand, blue grayish in tone toward bottom
of 1nterval sand lense was encountered
within 1nterval

Hxi-4o-60" Medium grey with some orange mottling,
- muddy, sand (mostly medlum)

o4 60-90" Mottled tan/grey, a little white with
oo orange mottling, white sediment is muddier
than the tan/grey, tan/grey has abundant
medium sand -

= 90" to Bottom of Core - Light tan, mostly mud, some
o fine sand, occasional large mica flakes

8 - aGo

1o~ 120

-4
s ] F

1 'iﬁ.BottOm of Core 120", 10°'QO"
10 .

LECTED BY WIS, MAB, GWC

" CONDITIONS Partly cloudy, windy, pleasant

ATION Savannah River Site SOIL GROUP Group 4 .

;—1;----IlllllllIlllllllll.llllllllllllll




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. |[Time 10:00

PROJECT Background Wetlands Soils Study CORE DATE 08/21/92
fRE DEPTH COMFPACTION _ RECOVERY: LOG DATE
a: 139" B: 140" A: 45"/32% B: 48"/34% |A: 61" B: 90" -08/22/92

CORE COORDINATES 81°22.54N/ 81°37.16W LOGGER RSK |CORE # BGW 037

I U
Core A Cote 8 Core 8 DESCRIPTION
{1 o-t¢"| * -7 |0-1" Black peat/root mat
O- 14" £ ¢, |1-14" Dark brown organic rich sand sand is fine
A 1 A P to medium with very few scattered coarse
1 - -‘t' grains, moderate rooting
L - = = 14—23" Soft black mixed medium and fine organic
|4_27‘—-|4-27“:ﬁ}:£_ . material, heavily .rooted, soupy texture
y 19-23"

~123-27" Dark brown well sorted organic rich sand,

few roots

27-52" Clean well sorted fine sand, light grey,
2 bands of black organic rich ‘'sand at
35-37" and 42-46", sand size varies in
places, 28-33" fine to medium, 33-47"

well sorted fine (1/2" band of sand at 38"
up to granule size), 47-50" poorly sorted
sand with granules and pebbles, 50-52" well
sorted fine

-152" to Bottom of Core - Dark orange poorly sorted
sani with granules, pebbles, and gravel up

to 2 cm.

Bottom of Core

1 90", 7'G"
8 aE _
1 Core B was used due to loss of material from Core A
9-
10

COLLECTED BY WIS, MAB

ATHER CONDITIONS Cloudy, ~70°

LOCATION Savannah River Site SOIL GROUP Group 2 =

s




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. [Time. 10:15

JPROJECT - Background Wetlands Soils Study |[CORE DATE 08/24/92°
~ «E DEPTH COMPACTION RECOVERY LOG DATE
A:_115% B: 120" A: 15%/13% B: 12%/10% |A: 102" B: 107" -08/26/92

‘JCORE COORDINATES 33°22.19N/ 81°36.96W. |LOGGER WJS [CORE # BGW 038

Ssmpte lnterval Soil
(::gt) Profite

Core B Core A . Core A. DESCRIPTION

1 . ,,97‘15:0-5" Dark brown, abundant wood/roots, mixed fine

C-20"— O-20 %-} ; sand/mud '
- %] 5-20" Tan, clean sand, sand coarsens from fine to

coarse, some very coarse sand at 17-20"

20-26" Dark grey, muddy sand, medium, some rooting

26=-34" Tan, medium going to coarse sand down
interval, clean sand, some cross bedding

34-52" Tan with dark grey zones, mostly sand,
coarsening down, medium/fine to coarse to
very coarse

large root

152-74" Brown grading to tan, top 2% = organic rich
mud/peat, one well developed coarse sand
filled burrow, interval is generally a
muddy fine sand -

% 74" to Bottom of Core - Light tan until 8', then

a _a green/grey very tight, a fairly unlform ]
e muddy fine sand, once the color changes to
ot green/grey shell/carbonate fragments were

7 4

2 25-) present
I-108° 1/©-
e ] €
8..
s Bottom of Core
9 - ‘ 102", 8'6"
— 10

“LLECTED BY WJS, MAB

ATHER CONDITIONS Cloudy, cool

LOCATION sSavannah River Site SOIL GROUP Group 3 A




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. . |Time 11:30

EROJECT Background Wetlands Soils Study |CORE DATE 09/01/92

.E DEPTH COMPACTION RECOVERY LOG DATE
a: 43" B: 43" {A: S"/12% B: 3.5"/8% |(A:_120" B: 39" c 09/02/92

‘CORE COORDINATES 33 °21.57N/ 81°40.87W LOGGER WJS |[CORE # BGW 039

S Le Interval Soil
(mt) Profile

Core 8 . Core A Core A : DESCRIPTIONV

0 —

0-9" { O~9%|=2.¢2-7:|0-9" Black, rooted, sand content increasing down
— A _—é_;,}'?-é. interval but mostly mud/organics, sand is

— poorly sorted, mixed (fine to coarse)

1 - .>:'=.19-22" Brown going to grey, muddy sand, no rooting,
9. 35(. el sand mostly medium grained mod_erately sorted,

9-37“— : : smnall gravel lag at 22"

==_==22" to Bottom of Core - Grey, tight, similar to
——— 43-60"

3 - _.;.._.; Bottom of Core 35%", 2'11"

A 4 A =, —=-{Hand aucered samples C, D, and E

Sample C - Grey, 50% mud, 50% sand, some rooting,
] == mixed sand sizes (fine to coarse)

9 - |=——=—==1Sample [ - Grey and orange mottled, top of interval
55-8% — bO- W | === was grey, sandy with mud, fine to very -
D . el e fine sand, lower portion of interval
6 1 V |//——] similar to 90-120"
1 — r s R
=] = Sample E - Orange mottled, A mud with random
1 S—— coarse sand to granule size clasts

10

COLLECTED BY WJS, GWC

-aTHER CONDITIONS Sunny, warm

LOCATION Savannah River Site ; SOIL GROUP Group 4 ‘z’a

\




ATHENA CORE LOG .|CLIENT Westinghouse Savannah River Co. Time 11:30

PROJECT Background Wetlands Soils Study |CORE DATE 08/19/92
( E DEPTH - COMPACTION RECOVERY LOG DATE
.3 20" B: 18" A: 2"/10% B: 2"/11% |A: 120" B: 16" ‘08/20/92

CORE. COORDINATES 33°09.03N/ 81°35.94W LOGGER RSK {CORE # BGW 040

Sample Interval soil

(feer) Profile
CoreB | Corea | Cored ) DESCRIPTION
g R

o-q‘ {1 0-9" =====0-3" Dark brown heavily rooted sandy mud
— A |¥77-|3-9" Dark brown mud with scattered fine sand and

po e e o

p—— roots
1 - g- 18— 9" to Bottom of Core - Light brown hard packed
1 ] nud, few scattered roots
) ————— Bottom of Core <
7-36" . —————118", 1'6"
& 2 - = ——

===
B ==

e ~———31B Sample - Light grey sandy mud with little red
3 ﬁ oo mottled color
— Jf==—4HC Sample - Light grey and red mottled mud, little
{0-60' E—=— orange mottling also
¢ 4 1 e
e {1 ¢ ——- D Sample - Mixed light grey, orange mud, little
— —— mica, few scattered fine roots and
4 —— little scattered sand '
5 == g
. ==X} Sample - Mixed light grey, orange sand and mud,
] e ~ around 50/50 sand/mud .
“‘@'qo | e —pc—
6 - | ——. 3 -
4 ¥V ==
- .+~-
Amv pamm—-——""
7 - ———
. AR g———
; —r
8 1 = —

P -120 F==—=—

10
I~TLECTED BY WJS, RSK

3

~+HER CONDITIONS Cloudy, cool, ~75°

LOCATION Savannah River Site SOIL GROUP Group 4 .




ATHENA CORE LOG CLIENT Westinghouse-Savannah River Co. Time 13:00

PROJECT Background Wetlands Soils Study |CORE DATE -08/18/92
.RE DEPTH COMPACTION RECOVERY LOG DATE
A: 32"  B: A: 11"/34% B: A: 120" B: _08/19/92

CORE COORDINATES 33 °09.52N/ 81°33 42W

LOGGER RSK |CORE # BGW 041

Sampie lnterv.l Soil
(mt . Profile

Core A Core A

DESCRIPTION

0
o fyez

0-8" Black muddy peat,
— A —?—"- compact with depth
8-18" Light grey hard packed mud, llttle scattered

abundant roots to 5", more

1lig-204~"-— fine sand
1 ===
— ® |oais-l18" to Bottom of Core - Hard packed light grey
- ?@, muddy sand with large pebbles and gravel up
2 4 le T to 4 cm
- = " *-Bottom of core
— _ L .l20", 1'8"%
d ~* '—_ .‘ . . ’
3 4 ‘— + =|Some augered B sample, same as 18" - Bottom.
— 40-6 ___33;_' C Sample - Hard packed sandy mud, fine to very
1 ¢ === course sand and pebbles, light grey
4 e with iron concretions forming
— —_—-D Sample - Light grey sandy mud, mostly fine sand,
- —— few scattered fine roots, early iron
5 €096 - concretions
. = et
— | E Sample - Light grey and light orange sandy mud,
1 vV e - sand is mostly fine
6 A ——— '
- — e ey .
7 - *:::::
190 (20" ===—=

10
COLLECTED BY WJS, MAB

-~THER CONDITIONS Sunny, “85°

LOCATION Savannah River Site

SOIL GROUP Group

4 L




ATHENA éORE LOG CLIENT Westinghouse Savannah River Co. Time 15:00

| PROJECT Background Wetlands Soils Study |CORE DATE - 08/19/92

( JRE DEPTH COMPACTION RECOVERY LOG DATE
A: 44.5" B: 40.5" |A: 4"/10% B: 4.5"/11%|A: 120" B: 35" | 08720/92

CORE COORDINATES 33°11.86N/ 81°32.44W |LOGGER RSK |CORE # BGW 042

Sampie Interval soil
(feet) Profile

Core8 | CoreA | Core A ' DESCRIPTION

0 —

O;\(o” 1026 ~7<.'¢¥ 2| 0-4" Black heavily rooted mixed mud/peat, little
1 scattered very fine sand

1 =———]4-23" Grey mud with few scattered fine roots

L-3L"
P 24{ ® [=——=23" to Bottom of Core - Grey muddy sand

Bottom of Core
— | 39u’ 313N :

— C Sample - Dark grey sandy mud, sand is fine to
S medium, little rooting, stems and
5 : detritis -

- {D Sample - Hard packed sandy mud, fine tb coarse
ubb- . ' sand - light grey, little rooting,
T 6 90 _ . stems, detritis

— : E Sample - Hard packed, some same as D sample,
_— ’ some orange sandy nmud, less sand than
7 4 . D sample, sand is fine-coarse

1 90-120

—— 10
~OLLECTED BY WJS, MAB

.THER CONDITIONS Partly cloudy, ~84°

LOCATION Savannah River Site SOIL GROUP Group 4 £

4.«4




ATHENA-CORE LOG CLIENT Westinghouse Savannah River Co. |Time 10:00

|PROJECT Background Wetlands Soils Study CORE DATE 09/09/92
.E DEPTH COMPACTION RECOVERY - LOG DATE
a: 70" B: 66" A: 6"/9% B:_19%/29% |A:_120" B:_46" .08/10/92

CORE COORDINATES 33 °18.42N/ 81°33.79W |LOGGER WJS |CORE # BGW 043

Sample Interval Soit
(feet) : Profile
. Core 8 Cote A | Core A DESCRIPTION

0 =—t '
0-8" ©-8"|."%="lo-8" Dark grey, slightly muddy fine sand, some
A — A }5’?—' rooting but not dense
Sk 8-24" Grey, muddy fine sand, uniform

2 4 -:_—"_:: 24-39" Mottled tan and orange with grey, tight
| 2 muddy sand, sand is fine grained
zea%’g - == 39" to Bottom of Core - Grey, tight muddy sand,
- .%_55,,'_::::: fine sand, mud content increasing
1 ¢ E==
4 A e

5 1 =—c 3] Bottom of Core -
: F=—"H 63", 5'3"

43-90"] 55- gpb=oe]

1 —'7—"-"""_ _Sampl_e_s__p and E collected with hand auger. 4 -

41 . '--r'-x‘—," Sample D - Light grey, some yellow/orange mottl.mg,
7 1 __-,,.‘._‘. a sandy mud, mostly mud, sand is fine
1 o ] to very fine

1 F——|Sample E - Light grey, same as sample D

10
COLLECTED BY MAB, GWC

-.fHER CONDITIONS Sunny, warm, ~85°

LOCATION Savannah River Site SOIL GROUP Group 4 ' m ’

V.
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ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |Time 16:00
PROJECT Background Wetlands Soils Study |CORE DATE 09/03/92
( Rﬁ DEPTH COMPACTION RECOVERY LOG DATE
Az 42" B: 37" A: 4"/10% B: 2"/5% A: 120" B: 35" 09/04/92
COﬁE COORDINATES 33°17.38N/ 81°28.93W LOGGER WJS |CORE # BGW 044
Sample interval Soil
(feet) Profile ) .
Core B Core A DE_SCRIPTION
0 e 20> S 7
- .4 o-nt s 0-4" Black, rooted slightly muddy sand, fine
A"-— A 4-11" Dark grey, slightly muddy fine sand
1 11-30" Light grey, slightly muddy fine sand,
' ~ll,5Lq - moderately sorted
(-38" ' '
B21 P
— 30" to Bottom of Core - Grey, some orange mottling,
. very tight muddy sand, sand is fine to medium
3 grained, moderately well sorted
E Bottom of Core
— 26- 0 3gn, 312w
. a4 4 C
( : |
= Hand augered for samples C, D, and E
5 Sample C - Grey, some orange mottling, very tight -
. muddy sand, sand is fine to medium =
— grained, moderately well sorted
160- 90¢ . ,
6 - Sample D -~ Light grey with orange to yellow
1 P mottling, muddy sand, sand is medium
- ; - grained and moderately well sorted
7 A Sample E - Light grey with orange mottling,
y 3 muddy sand thats slightly more coarse
- grained than the remainder of the sample
1 site :
8 -
_190-1201
N~
r———— 10 5
}"ILLECTED BY WIS, GWC
_ATHER CONDITIONS Stormy, -85 °
|LOCATION savannah River site SOIL GROUP Group 4 s




| |

ATHENA CORE LOG CLIENT Vlestinghouse Savannah River Co. Time 09:45

PROJECT Background Wetlancls Soils Study - |CORE DATE | 08/25/92 . |
RE DEPTH COMPACTION ' RECOVERY LOG DATE €T
2 141" B: 141"  [A: 19";14% B: 30" /21% |A: 106" B: 99" - 08/26/92

CORE COORDINATES 33 °22.21N/ 81°37.96W |LOGGER WJS |CORE # BGW 045

T e [
CoreB | Corea | CoreA ~ _ DESCRIPTION
0 _ —
e O-FT'if{ig 0-16" Black, most probably a peat, extensively
O-lb” — ?'1 b ' rooted with very little grit/sand
ALl A BB |
_ 1 -
. : __3?&?_16-72" Brown, extensively rooted (wlth large
— soray= roots), mud with organics and some
o 417 - B¢ b ttered sands
lb-gz’ 17 5‘* = sca
2 4 ” .
8 | & =
iy e o]
3 - =

&
%
2
QR
[ o
Oy
N

> -52- 77 -
¥1-71v ] = “
p 1 ¥ ”1n74.q72-91" Brown, rooted mud with a little sand at
61 Pt ~__the top of the interval, small roots
7 4 e

191-98" Light tan, muddy sand, ~50/50, sharp

& | B EE=E contact at o1
8 1 =9 98" to Bottom of Core - Orange at base, light tan
1 % 4 at top, medium sand very clean, some
— ed scattered small gravel (pebbles)
1 4 Bottom of Core
9 - 106", 8'10"
i0

COLLECTED BY MAB, GWC o

-ATHER CONDITIONS Clear, warm, humid, ~80°

LOCATION Savannah River Site SOIL GROUP Group 1 ik




yp—

ATHENA CORE LOG . |CLIENT Westinghouse Savannah River Co. Time 11:30

PROJECT Background Wetlands Soils Study CORE DATE 08/25/92
( :RE DEPTH COMPACTION RECOVERY LOG DATE
A: 120" B: 120" A: 7"/6% B: 8"/7%  |A:_112" B:_ 112" 08/28/92

CORE COORDINATES 33 °20.41N/ 81°36.52W LOGGER WJS |CORE # BGW 046

I B, |
" Core B Core A Core A DESCRIPTION
0

¥4 0-16" Dark grey, mottled, some rooting, darker

> mottled zones are muddy, lighter zones are
fairly clean sand, sands are mostly medium
to fine grained but mixed

O"IL" 7 0 ‘b

16-30" Medium grey, clean medium sand with some
mixed sands, coarse and fine

30-48" Medium grey, hard muddy sand, mostly medium
sand but some gravel (pebbles and granules)
and mixed sands

'::;'48-58“ White, muddy sand, more sand than above but
: ' still hard sand is finer and better sorted

el 58-64" White, very tight mud, one root, a little
] sand, fine - &

L 64-72Y White, muddy sand, similar to 48-58"

= 72-82" White, mixed gravel, sand, mud, small
© ~ ‘gravel (pebbles and granules) and mixed
sands in a mud matrix, very sharp contact
T at 82"

= 82" to Bottom of Core - Orange/yellow mottled,
x mostly a hard packed mud, some scattered
sand (medium to fine)

'Bottom of Core
. 112%, 9an

10
“OLLECTED BY WJS, MAB, GWC

..ATHER CONDITIONS Cloudy, humid, -80°

LOCATION Savannah River Site SOIL GROUP Group 3 A




e

ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |[Time 15:30

PROJECT Background Wetlands Soils Study CORE DATE 09/02/92 €
r DEPTH ' COMPACTION RECOVERY LOG DATE
. 441" B: 138" A: 15"/11% B: _4"/3% A: 126" B: 134" |_09/03/92

CORE COORDINATES 33 °19.21N/ 31°35.44W

LOGGER WJS |CORE # BGW 047

S, e Interval Soit
(mt) Profile

DESCRIPTION

Core B' Core A Cote A
0 A _ )
w 41 O~ 'H%fz 0-16" Dark grey, rooted.but decreases with depth,
C-lb” 3}4f5~ firne to medium slightly muddy sand
: 4 A =57
a ] =t |
- 116-36" Medium grey, slightly muddy fine to medium
— sand, some mixed gravel, granules, and small

pebbles

3
?’9'& 7 Bb-53
.1 e
5 -
58 -87"] 53- g
Pslvw
nud

=™ g ==

brown, entire

10

36-64" White to medium grey with dark grey bands,
interval is banded with small gravel,
coarse and medium sand, gravel is well
roanded, mid section of the interval is -
crioss-bedded, clean, no mud (

64-76" Yellow, well sorted medium sand, some mud
but: essentially clean

76-89" Yellow, mixed medium sand and gravel,
gravel (granules and pebbles), very little

89-98" Yellow/brown, mud, organic/brown stringer
498" to Bottom of Core - mixed banded colors, sandy
zones orange, mud zones tan, organics rust/
fine to medium (occasional gravel), and mud

with organic stringers

»{ Bottom of Core 126", 10'6“'

interval is interbedded sands,

OLLECTED BY WJS, MAB, GWC

1 CONDITIONS Sunny, warm

CATION Savannah River Site

SOIL GROUP Group.3 .

S




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. . [Time 16:00

PROJECT Background Wetlands Soils Study |CORE DATE 08/20/92
. RE DEPTH COMPACTION RECOVERY LOG DATE
A: 141" B: A: 8"/6% B: A: 136" B: 08/22/92
CORE COORDINATES 33 °20.01N/ 81°33.61W LOGGER RSK |CORE # BGW 048
Sample Interval. Soil : 2
{feet) Profile A
Coren | Corea | DESCRIPTION
0 AR
{o-0"[a=tido-3" Black mixed mud and fine organic matter with
— abundant roots, little fine scattered sand
. 3-34" Black grading to dark grey organic rich
-1 4 sand, moderate fine rooting throughout,
4 sand is well sorted fine, few scattered
pebbles and small gravel up to 1.5 cm.
2 -y
— wood fragment
~ 34-44" Light grey sand, sand is mostly fine with
3 A ~ moderate granules and pebbles throughout,
. no medium to coarse sand, mud, clastics,
- gravel up to 2 cm well rounded
1. 44-61" Light grey to light green fine sand mixed
= 4 1 with little mud, mud content increases
L . with depth
S 4 61-101" Interbedded sands and muddy sands, mostly ’
. orange, some white clean sand bands, :
— some dark brown to black organic rich
T bands, this section >50% sand, probably
6 - ' >75% sand, noticeable cross beds
7 1
8 {45 5"
— E —==-=1101" to Bottom of Core - Interbeddedmhuds and
. — = sands, mostly muds, distinct crossbeds, brown,
9 OO0 B0 orange, black banding, increasing mud,
. DLl decreasing sand bands with depth
27=%%|Bottom of Core 136", 11'4"
10 S
 CNULECTED BY WJS, MAB
—~.'HER CONDITIONS Partly cloudy, ~85°
LOCATION Savannah River Site SOIL GROUP Group 2 ﬁm

ISR e




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. |Time 17:00 -

LPROJ ECT Background Wetlands Soils Study |CORE DATE - 08/31/92
RE DEPTH | COMPACTION RECOVERY LOG DATE
Al 120" B:- 60" A: 18%"/15% B: 12"/20% |A: 101" B: 50" - 09/02/92

CORE CdORDINATES 33°15.15N/ 81°36.81W |LOGGER WJS |CORE # BGW 049

R O
Coe8 | Coma | coen | | DESCRIPTION

_ 0 — "
C-9" 1 0-9* :’S_}I:;_ 0-9" Black, organic rich, abundant plant material,

A 1 a -3= ,?_ some mud, no sand
- --G' |9=-20" Dark grey, mixed mud/sand - 50/50, sands
1 - —.‘{:‘_’?- are poorly sorted fine to coarse, rooted

_ 2 v 9_5‘*‘ —‘ ) :. :

?-%2 1 rz 3?_ 20-55" Grey, hard compact, muddy sand, mixed sands
B 24 & - and some small gravel - granules, some

] 'f?‘;.’ 5 large roots

55-90" Grey grading to tan, muddy sand, soft with
hard spots, gravel content increasing and
size increasing, small pebbles

72-96° e Tines] 90" to Bottom of Core - Tan, very tight mud with
1= - ocnr Rt mixed sands (fine to coarse) and random

——— 8 i, Sy ‘gravel (granules)

. R

. 2t Bottom of Core
- ~ |101", g's5"
9 -

—— 10

COLLECTED BY WJS, MAB, GWC

-ATHER CONDITIONS Sunny, warm

LOCATION Savannah River Site SOIL GROUP 3, =,




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. |Time 14:30

JPROJECT Background Wetlands Soils Study CORE DATE 08/31/92
( RE DEPTH COMPACTION RECOVERY LOG DATE
a: 56"  B: 72v A: 3"/5% B: 8"/11% |A: 50.5" B: 64" - 09/03/92

COIL\’-E COORDINATES 33 °14.64N/ 81°37.25W LOGGER WJS |[CORE # BGW 050

Sample interval Soil
{feet) pProfile

Core A Core B | Core B DESCRIPTION

1 O-l&"jE» 0~-6" Dark brown, rooted mud, no sand, organic rich-
- 19" — ———16-24" Grey, muddy sand, some rooting, medium
. — sized roots, sand is medium grained

2 1 /A-3LvEm—=-24-48" Mottled orange ‘and medium grey, muddy sand,

Cl=gzr | e more mud than interval above, large roots,
Bp — © _;’:'_“""j’_; sand is medium with small gravel granular
7 —r— ]
3 g
= e,
B-57" TR
C 4 - C _::‘_"f_‘ 48-64" Grey, mixed mud/assorted sands (fine,
{A ST ey medium, and coarse) and gravel, gravel is
= =rimer a combination of granules and small
53~ odE—am—] pebbles
5 - & r—— -
1 p BEEEjee to Bottom of Core - Tan, similar to the above
57_90,,-4 i~ —} interval except that the gravel now contains
. P~ large pebbles and possibly small cobbles as
D 6 - === well as the smaller gravels, tight interval
7 1 B
& —lBottom of Core Large pebbles and cobbles
. _ 90", 7'é" refusal met - end borehole
8 ot
. Cored from 0-64", Augered from 64-90"
9 A
10

~7LLECTED BY WJS, MAB

'

-fHER CONDITIONS Sunny, warm, ~92°

LOCATION Savannah River Site | SOIL GROUP Group 2 S




A‘I‘HENA CORE LOG [CLIENT "Westinghouse Savannah River Co.. |Time 16:00

PROJECT Background Wetlands Soils Study |CORE DATE 08/09/92
RE DEPTH COMPACTION . ' RECOVERY LOG DATE
A: 122" B: 121" LAl 22",!18% B: 12"/10% |[A: 101" B: 109" . - 08/10/92

CORE COORDINATES 33_°13.71N/ 81°47.27wW LOGGER RSK |CORE # BGW 051

Sampie interval Soit
(mt) Profile

Cora B Core A | Core A - - DESCRIPTION

0
: -~ I==X== 0—18" Medium brown muddy peat, abundant roots,
O-15" = O-18'———= sitems, leaves mixed with brown mud, soupy
1 2 — nud texture

?; % 18-31" Black fibric peat, very little mud mixed
- in, black :
13 % - in,

& 1 & |1 33
— =—=2_2131-51" Soft grey mud with abundant flne roots and
o p—— few wood fragments

4 e
1 E====x{S51-53" Grey mud mixed with fine sand
1 Fe— —| 23" to Bottom of Core - Mud soft at 53V,
15817 u9- 4Eee increasingly more compact with depth to hard
7.5 1 ——+ — packed at around 90", scattered fine roots and
B B =c wood fragments more abundant from 73-78", -
— - g color ‘is grey to 73", grey-green from 73" to
E — bottom with iron staining more noticeable
6 - = —— with depth, abundant mica from 98" to bottom,
T == fewer roots with depth
7 {-98" =]
gi-jo6-| & E
E g —_—
. - ——IBottom of Core
— 101%, 8's5"
L o]
10

COLLECTED BY GWC, RSK

-.{HER CONDITIONS Sunny, hot; 90+

LOCATION Savannah River Site SOIL GROUP Group 5 ’ .




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. Time' 10:45

/P.ROJECT Background Wetlands Soils. Study CO_RE DATE 08/10/92
. F DEPTH COMPACTION RECOVERY LOG DATE
a: 133" B: 136" A: 13"/10% B: 21"/15% {A: 120" B: 114" 08/12/92
CORE .COORDINATES 33 °14.13N/ 81°47.69W LOGGER RSK |CORE # BGW 052
T e R |
Core 8 Core A Core A DESCRIPTION
- 0 —
1 O=16"}- ?_ (f_ 0-11" Brown soft soupy mud with abundant roots/
O=~it'— A R, = leaves and stems A .
A 1 PR
1 A ;—'-_—,— 11-16" Brown slightly muddy fine sand
E - __16-42" Brown mud with abundant roots, stems,
— (-7 leaves, etc., several large wood fragments
lo-34" ] l6- 36" -f- 33-42", firmer texture than 0-11"
2 & |-, '-
& P
] ~??:?_
3 O - p arge wood fragments
4o ot )
}‘-{--‘510—-%059 ———={42-106" Grey mud with moderate rooting, couple of
c . e s large wood fragments around 67-69%, light
( 4 - :)'__—"(_"_' grey to 69", dark grey 69-106", mud is more
=== — == " compact with depth
. ;“_:
§i77°5 71 =54 - e - -
o 154 -8l T—=—53
17 [
1 E=H '
] ——
7 1 ==
—
I L F ===
{1 B |=
= 8] =
] ==
= =
1 ———m—i 106" to Bottom of Core - 106-108" mixed tight
9 packed sand and mud, light grey, 108" to
1 bottom clean orange fine to medium sand
- |Bottom of core 120v, 10'0"
10 :

~ "W.LECTED BY WJS, MAB

~sHER CONDITIONS Hot, humid, 90-95°

LOCATION Savannah River Site . SOIL GROUP Group 5 .




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. Time 18:00

PROJECT Background Wetlands Soils Study CORE DATE 08/09/92
tE DEPTH ' COMFPACTION RECOVERY LOG DATE
.3 144" B: 141" A: 13%/9% B: 10"/7% A: 129" B: 127" -08/10/92

CORE COORDINATES 33°13.77N/ 81°47.44W LOGGER RSK |CORE # BGW 0S3

[ssmple interval Soi |
(feet) _ Profile

Core B Core A Core A | . DESCRIPTION

o-u' 1o0-6" = 0-3" Brown muddy peat

=== 3-6" Brown mud with abundant roots.
S=16-69" Mottled mud with very little scattered fine
2 sand and moderately fine rooting grades to
mottled well sorted fine sand mixed with
little mud, significant decrease in mud and
increase in sand in the 33-37" zone,
abundant iron concretions forming € 41-50",
little fine roots throughout, couple of
larger roots/stems

1 v »ﬁtﬂﬁwé?GQ" to Bottom of Core - Grey muddy sand mostly

YV 6 - ;;i::i fine, coarsens at 81" to a fine to medium
1 - Tty sand with very little mud, coler change from
— seDepivoos grey to orange abrupt around 100", few

coarse grains toward bottom

gy |20

<—1Bottom of Core 129", 10'9"

10
COLLECTED BY GWC, RSK

~.THER CONDITIONS Clear, hoﬁ, “90 °

LOCATION Savannah River Site SOIL GROUP Group 5 S




ATHENA CORE LOG

CLIENT Westinghouse Savannah River Co. Time 12:00

PROJECT Background Wetlands s_o-ils Study  |CORE DATE 08/11/92

( DEPTH

142" - B: 141"

COMPACTION RECOVERY LOG DATE
A: 14"/10% B: 14"/10% |[A:_125.5"B:_ 125" 08/12/92

CORE COORDINATES 33

°14.02N/ 81°47.51W LOGGER RSK |CORE # BGW 054

TR FI |
Core8 | Corea | Corea DESCRIPTION
0
016" ] o ”__‘;-“:,— 0-8" Soft brown mud with abundant fine roots
= p— L4 .
-t i~
A { A _: —8-16" Brown mud to grey mud with moderate fine
1 - ¢ ot root content '
1 °~ ¢ |16-68" Mixed sand and mud, increasing sand with
- === depth, very little sand at 16", moderate
Ho-B4° 1l - 3" =2——] fine root content decreasing with depth,
1 & E== large wood fragments at 49-57"
& A —— : | '
] —
3 :n.—.;‘_.
Sb-5¢"— 26-G#'| = .-~
c 1 C A
4 E . ,. ’-
1 -
3 | |
. 268" to Bottom of Core - Slightly muddy sand, grain
5 1gy-@* size is highly variable, few zones of fine
54-81 1. .o sand.at 68-72", 82-87", rest is poorly sorted
— P |, e fine to very coarse sand with pebbles and
v o'y * gravel up to 2 cm, 68-70" is light grey, rest
. -] Iy
6 A ‘ a-' is dark orange
_ e,
7 L
(-5 - 08 2
B E. e .c L
ﬁ 8 - :. *‘
-y . C
] % .
- . . .*
. e
9 2er @0
_ o, %
1 o ©‘ |Bottom of Core 125", 10'S"
-~— 10 -
LT ECTED BY WJSs, MAB, KD

.R CONDITIONS Clear, hot, humid, ~92°

CATION Savannah River Site SOIL GROUP Group 5 L

R




s

-

—

ATHENA CORE LOG |CLIENT Westinghouse Savannanh River Co.  |Time 11:45
PROJECT Background Wetlands Soils Study CORE DATE - 08/09/92

-JRE DEPTH COMPACTION RECOVERY . |LOG DATE
A: 120" B: 114" A: 15"/13% B: 25"/22% jA: 100" B: 90" 08/10/92

CORE COORDINATES 33 °14.

30N/ 81°47.93W |LOGGER RSK |CORE # BGW 0S5

Sample Interval Soil
{feet) Profile.
Core B Core A Core A DESCRIPTION
0 _

0-2

- N

22

31~

‘139~

| 61-

72~

roots, stems, etc.

- D-ZZ‘?_ﬁg“ 0-22" Soft brown gelatinous mud with abundant

-31" Dark brown slightly muddy fibric peat

39" Grey sandy mud, scattered roots/stems

61" Grey mud, little sand mixed in, decreasing
. with depth, scattered fine roots -

72" Muddy fine to medium sand, hard packed, few
fine roots, sand is fine to medium grain

78" Hard packed dark grey mud

=t 78" to Bottom of Core - Light grey slightly huddy

fine to medium sand 78-80", abrupt color change

7 - to orange at 80", fine to medium clean sand
« 175-1 coarsening down to very coarse and up to 2 cm
70 ~94 — size gravel at 91-95%", 95" to bottom fine
4 & well sorted sand with very little mud and
8 - moderate mica content
. : Bottom of Core
—— ‘ 100", 8!4"
9 -
—— 10
COLLECTED BY WJS, MAB
+£ATHER CONDITIONS Hot, clear, 90 ¢
JLOCATION Savannah River Site SOIL GROUP Group § .




=

ATHENA CORE LOG |CLIENT  Westinghouse Savannah River Co. |Time 12:30

(-vno.n:c'r Background Wetlands Soils Study |CORE DATE 08/09/92
. JRE DEPTH . COMPACTION RECOVERY LOG DATE
A: 128" B: 99" A:_8"/6%  B:_12"/12% |A:_120" B:_88" 08/10/92

CORE COORDINATES 33°14.86N/ 81°48.28W LOGGER RSK |CORE ¥ BGW 056

Sampie interval Sotl
(::gt) v Profile
Core8 | CoreA | Core A DESCRIPTION

0
o-g« ﬁO-?"‘ —¥—10~9" soft black gelatinous muddy peat to 7", 7-

il

AL = A EEeo] 9" dark brown muddy peat, firmer texture -
— than 0-7", more mud than 0-7"

[ e ——

1 4 . EE3=1]9-18" Soft brown mud with abundant fibric roots
9-35" ] G- 36" = and few larger roots/stems .
5" C—=3——]18-24" Mottled brown/grey mud with moderate roots

and stems, more firm than 9-18"

1 B E==

2 A == ‘24-41“ Mottled orange and grey mud with scattered
T e roots, mostly grey in color .
] - —
~ . Y
3 - f——
. s
. . 41-96" Mottled orange and grey nmud, early stages
| 35-3%" -G E—— of iron concretions throughout, scattered
( 4 1 e F/—— roots, little mica, mostly orange in color
. - —
5 o ———— )
" | ——
= —5b- — -
5377 5% &5 —=-]
Q 6 - v P cm— vy
J e ——
Sty ~S———
7 4 =
o —
0 - 106 ———

E g -35'-“5'-'"2—"" 96" to Bottom of Core - Mottled orange and grey

1 S mud with very little fine sand mixed in, slight
-1 B el increase in sand content with depth, little
s mica, mostly orange in color
9 - ‘
- (ZZo Bottom of Core 120", 10'0"
10 2=

‘WLECTED BY GWC, RSK

.EATHER CONDITIONS Sunny, clear, ~85 °

LOCATION Savannah River Site SOIL GROUP Group S




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. Time 1o:bo
LPROJECT- 'Background Wetlands Soils Study |CORE DATE 08/11/92
RE DEPTH COMPACTION RECOVERY LOG DATE
Al 59" B: 58" JA: 9" /15% B: 13%"/22% |A: 120" B: 43.5" 08/12/92
CORE COORDINATES 33?13.83“/ 81°47.48W LOGGER RSK |CORE #¥ BGW 057
R i
CoreB | CoreA | Core A DESCRIPTION
0 S——
e T =F—=|0-11" Soft brown mud with abundant fine roots and
O-u" _Jo-n"|——=—|" £
A = stems
. A = :
1 ———| 11-23" Mixed brown and grey mud, little fine
10-%4" === rooting to 16", firmer texture than 0-11"
-3l — T :
2,1 % =
2 9 —_— 23" to Bottom of Core - 23-24" mottled brown,
. — light brown, grey hard packed mud, little fine
o -"E—"':] organics mixed in in spots, 34" to bottom i
] ottled brow light brown hard dewatered mud
o] —r m le rown, g m
S e ==
Pl-u7 o |==
c ———
4 = ,
“ pem—emws Bottom of Core
pu— -—L._T— 51"’ 4!3"
5 — -
-60‘90“ -_}___.t . )
- ————— Samples D and E collected with hand auger.
6 17 ———— Sample D - Mottled hard mud, grey, brown, few
] S fine roots.
— - — .
. ——— ]~ Sample E - Mottled hard mud, same as D sample.
7 - E——— '
- —-)—-'
——
-4 PR A
— Ea ——
- ===
1 P—:;—
10 ===
COLLECTED BY WJS, MAB, KD

-ATHER CONDITIONS Clear, humid, 88 ¢

LOCATION Savannah River Site

SOIL GROUP Group 5




=

ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. ~|Time 13:20

FmQJECT Background Wetlands Soils Study’ .[CORE DATE 08/10/92
" _.E DEPTH COMPACTION RECOVERY LOG DATE
A: 144" B: 141" A: 40%"/28% B: 32"/30% |A: 106" B: 106" 08/12/92

CORE COORDINATES 33°14.08N/ 81°47.57W LOGGER RSK |[CORE # BGW 058

RS U
CoreB | Core A | Core A DESCRIPTION
o-rerf ons [T 026" gomer o mue wish wmpaene sooroiscens,
1 - -} g

. o—7 - |26-48" Light grey mud, abundant roots, stems 26- .
— Pl 33", very little roots 33-48"
Wi 7
Shue, 129-401- - -
3 4 - -
c { ¢ -
H
( 4 - ————=48-63" Gelatinous texture, light grey mixed sand
© g MBS = and mud, sand content increasing with depth
5 4 e )

63-84" Clean fine sand to medium at 63-75", fine
to very coarse sand from 75-84", color
change from light grey 63-75" to light
orange 75-84", up to 1 cm size pebbles

E 1 E&B

7 1 84-96" Dark orange fine sand, scattered medium and
- coarse sand grains : ‘

8 - 96" to Bottom of Core - Fine to very coarse orange
. sand with up to 2 cm size gravel

daBottom of Core
9 - 106", 8'10"
10

¢ TECTED BY WJS, MAB

...ATHER CONDITIONS Clear, hot, humid

LOCATION savannah River Site : SOIL GROUP Group 5 . -

B




ATHENA CORE LOG . |CLTENT Westinghouse Savannah River Co. |Time 16:45

, Lpp.o:rzc'r Background Wetlands Soils Study |CORE DATE 08/09/92
RE DEPTH COMPACTION * RECOVERY LOG DATE
A:_ 131" B:_ 136" A: 14"/11% B:_15"/11% {A:_116" B:_ 121" - 08/11/92

CORE COORDINATES 33°14.17N/ 81°47.71W LOGGER RSK |CORE # BGW 059

sampie interval Soil
(feet) ) Profile

Core B Core A Core A | DESCRIPTION

0
. FF—%— 0-30" Soft brown mud with abundant fine roots,

O-11r —1O-18"E=— stems, leaves, etc.

1T A E:
e wg—

p s e
-~ Y

g ———

A 1

L ———

—

18-302 626" ==
B 1 B ==

— ——— 30-38" Black fibric peat with little brown mud and
. P2 - large wood fragments
2 F——]38" to Bottdm of Core - Light grey mud with
3L-53" — 8- D' === moderate roots to 69", large wood fragments €
1 e f— 3 52-56", color change at 69" to dark grey mud,
4 1 . firmer texture with depth to very hard packed
. e at bottom of core, moderate root content
— e throughout, color change to light grey at 111",
- i few large stems at bottom of core
-5 A +——=<—-Color change : -
- .———+.
53-8 {53 ==
V —t P "f—r‘
c ] ——
| B=
- p——
1 :;-_1:
7 A ..:_d(:_
go-07" | E=
8 T | i
1 b g ~— ]
B ]
= —& —
9 A b f—— —— 1 .
1 ————] Color change -
9 Bottom of Core 116", 9'8"
10

COLLECTED BY WJS, MAB

-aTHER CONDITIONS Hot, clear, humid, 90+

LOCATION sSavannah River Site SOIL GROUP Group 5 \




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. Time 12:00

PROJECT Background Wetlands Soils Study |CORE DATE 08/17/92
2E DEPTH COMPACTION - RECOVERY LOG DATE
-.: 144" B: 144" A: 14%/10% B: 18"/12% |A: 129.5"B: 124.5" | .08/19/92

CORE coanINATES 33°10.19N; 81°34.91W |LOGGER RSK |[CORE # BGW 061

Sampie lnterval ) Soil
(feet) Profile

Core B Core A Coﬁ S DESCRIPTION

o -~ —
o~z 1 o-" ?_‘;' ?|0-5" Dark brown heavily rooted mud
5 _ o=t —7-.r.|5-13" Black mixed fine organics, mud and little
A 1 a .*..‘_?—, fine rooting, scattered fine sand
1 = 113~24" Dark brown sand with very little mud,
. = i’ little rooting, sand is mostly fine, 14~
— ke .16" fine to coarse sand with granules
13~-35% - r and a couple of pebbles, couple wood
B 2 1\~ 5(9" ¢ZDJ , fragments ~ 24"
1 & |5 = 24-53" Grey mixed sand and mud, sand is fine
— 7.7 . to coarse, moderate root/wood fragment.
- N content, soft texture, close to 50/50
3 ° ° sand/mud
35- 53 7| 36 SY]
C .1 ¢
1 53-97" Mostly clean fine to medium sand, orange
- o 73", white at 73-97", 61-62" is fine
5 9 -0 coarse sand perched on top of 1" thick
o vhite mud lense, 1/2" thick pebble/coarse -
53-79 — 508" lag at 73", 93-96", white soft mud seam
o with llttle scattered sand
64 V
7 -
77- (06—
E 181 - I8 3
8 A 97~ 115" Clean fine to very coarse sand, wh:.te,
4+ B 2 sand only at 113-115"
- 4115-126" Hard packed brown mud, scattered organics
9 126" to Bottom of Core -~ Dark brown hemic peat
1 Bottom of Core 129.5%, 10'9.5"
10 -

COLLECTED BY RSK, GWC

- ,
.fHER CONDITIONS Overcast, warm, 80-85°

LOCATION Savannah River Site SOIL GROUP Group 3 L




— 3

ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. Time 14:30

PROJECT -Background Wetlands Soils Study CORE DATE 08/17/92
ORE DEPTH COMPACTION RECOVERY LOG DATE
(A: 144" B: 145" A: 7%/5% B: 6"/4% A: 134" B: 138"% -1 08/19/92

CORE COORDINATES 33°10.73N/ 81°34.13W LOGGER RSK |CORE ¥ BGW 062

sample interval Soil
(feet) Profile

Core 8 | Core A | Core A DESCRIPTION

X o — &= :
o _37_f]0-3" Muddy black peat, heavily rooted
©-9" 4 0-\9* ;| 3-48" Black organic rich sand, abundant rooting
and fine organlcs, few wood fragments,
decreasing organics, increasing sand content
-with depth
. - o -57
30 552 1% 48-68" Mixed light grey sand and mud, mostly mud
& 4 ¢ at 48" grading to mostly sand at 68"
— (coarsening down), sand is fine grain,
little rooting, 1 large root from 54-58"
5 9 ' -
58-26 7 468-78" nght grey~fzne to-medium sand-clean, - —} —
- 6 - ' " medium size root
— 78-86" Very fine sand 78-81", mixed very fine sand
- and mud 81-86", little mica, light grey
7 o
A 86" to Bottom of Core - Clean orange sand well
— sorted fine to 97", coarsening down, 87" -
1 bottom fine to very coarse sand, scattered
.8 ~£b organic fragments
Go-ii5" 8- it
E 4 B
9 -
4
. o:j Bottom of Core 134", 11'2"
—— 10 =

"OLLECTED BY RSK/GWC

~ATHER CONDITIONS Cloudy, warm, humid, ~85¢

LOCATION sSavannah River Site SOIL GROUP Group 3 o

RN e




P

ATHENA CORE LOG . [CLIENT Westinghouse Savannah River Co. |Time 16:15

[PROJECT Background Wetlands Soils Study - |CORE .DATE 08/17/92

JRE DEPTH COMPACTION ' : RECOVERY LOG DATE
A: 127" B: 141"  {A: 9"/7% B: 3"/2% A: 117" B: 132" . 08/18/92
CORE COORDINATES‘33°11.03NY 81°29.39W LOGGER RSK |CORE # BGW 063
R

‘Core B ) cares Core A : DESCRIPTION

0-42" Black mixed sand and organic material,
organics are mostly fine, little rooting
throughout, moderate root content to 6"

42-77" Mixed grey fine sand and black organlc
rlch sand, few scattered roots

77-89" Hard packed muddy fine sand, white/light
orange mottled

89" to Bottom of Core - Clean fine sand, fine to
medium sand below 102", orange to light
orange color, weathered in situ guartz and
feldspar at 106", feldspar fragments up to
1/2 cm in size at 105" - bottom

in situ weathered quartz and feldspar fragments

Bottom of Core 117%, 9'g"

COLLECTED BY WJS, MAB

~ATHER CONDITIONS Cloudy, humid, ~85°

LOCATION Savannah River Site SOIL GROUP Group 2 S




ATHENA CORE LOG CLIENT Weétinghouse Savannah River Co. Time 16:30

PROJECT Background Wetlands Soils Study |CORE DATE 08/17/92
( E DEPTH COMPACTION RECOVERY LOG DATE
A2 148.5"B: 123" A: 6%"/4% B: 9" /7% A: 143" B: 89" 08/19/92
CORE COdRDINATES 33°12.57N/ 81°30.40W LOGGER RSK |CORE # BGW 064
?2“.'23 fcervatl . gorciv;ile
“Core 8 Core A | Core A DESCRIPTIQN
- 0 =
. 10-12* ?.';?_? 0-12" Black muddy peat, abundant roots, very
s RN ) little mixed fine sand 8-12"
1 {—?- 12-41" Dark brown mixed mud, fine organics, sand-
: G 9 mostly sand, moderate fine rooting, couple
— = of medium size roots, 26-29" increased
. - content
1z-375 %30 7 L mud
e
3 1 =
— ;5- ..('.. 41-60" Medium brown muddy sand, few wood fragments,
%7- g,"4 :36-55" l.*_ few fine roots
( A‘ i o o :'."‘.
g — e
b .{‘;g:".'
5 | —¥2-:160-72" Clean white fine well sorted- sand,
1 - 2 é;q ’ - abundant wood fragments
56 ~8¢" ] wjigkgiv,_ﬂ_‘v e e e e e
v 6 JQ-‘B“M 72-80" C'lean white well sorted fine sand
S I 7 SOA R
- 2. 3v +:180-84" Poorly sorted fine to very coarse sand,
1 5o granules and pebbles
7 - o # ' £X g4 to Bottom of Core - Light grey mixed sand
- - and mud, sand is mostly fine to medium with
— = scattered coarse sand and up to pebble size
. ~clasts, increasing mud with depth to about
S%-12'8 - - 25", decreasing mud content below 125",
£ 186-us) . — overall greater than 50% sand
. 1 :_.;_
° ] T8
— o . —_
. o' T|Bottom of Core 143", 11'11"
10

C~LLECTED BY RSK, GWC

..£fHER CONDITIONS Cloudy, warm, ~85°

LOCATION Savannah River Site SOIL GROUP Group 3 S

—‘




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. |[Time 10:45°

PROJECT Background Wetlands' Soils Study CORE DATE -Q8/17/92
RE DEPTH ' COMPACTION RECOVERY LOG DATE
ad 407 B: 38" A: 2"/5% B: 4"/10% A: 120" B: 34" 08/18/92

CORE COORDINATES 33°11.15N/ 81°32.03W LOGGER RSK |CORE # BGW 065

?::::S intervai | g?;éile
Core B Core A Core A DESCRIPTION
i 0 P BN 2R . ) :
o-1" { o-7 =~>— 0-7" Brown rooted (little) mud, 0-1" root mat,
A A mostly mud
. =>——={7-15" Light brown mud with very little scattered
1 v |m== sand
7-3L° ] 7-39 15-28" muddy fine to medium sand, few scattered
T — coarse grains
& 2
2 A
1 128" to Bottom of Core - L:Lght grey very hard mud
— llttle black and red mottled coloring :
3 - E——pottom of Core
. ——x 36", 3'0"
= ——
1 %o-60E—=—
10 B
. —_—-Samples C, D, and E collected using hand auger.-
—_ ———
. ——— Sample C - Light grey to dark orange mud, little
5 ——p— red/black mottled coloring in grey ’
] —— mud, hard packed
{6090 F—— Sample D - Dark orange to light orange tight
6 - ———— packed dewatered mud, little white/red
1 P == mottled coloring
4 F——7Sample E - Moist mixed white, red, orange mud,
7 4 — hard packed
g - =
190 - 120 |———
1 B =
9 - — ]
10 =
COLLECTED BY WJS, MAB

--+THER CONDITIONS

Cloudy, humid, - 85°

LOCATION Savannah River Site SOIL GROUP Group 4 .




ATHENA CORE LOG |CLIENT -Westinghouse Savannah River Co. Time 16:45

('”ROJECT Background Wetlands Soils Study -CORE DATE 08/18/92
" _URE DEPTH COMPACTION RECOVERY LOG DATE
A: 139" B: 133"  |[A: 10"/7% B: 14"/10% |A: 125" B: 120" ‘ 08/20/92

CORE COORDINATES 33°13.57N/ 81°38.63W LOGGER RSK |CORE # BGW 066

RS I
Core B Core A Core A . DESCRIPTION
0 £ otatr it ]
O-9" { ©=9[;." - ]0-9" Light brown fine sand, few roots, root mat,
A=A R 0-2% »
: ~-——-"19-30" Dark brown to black muddy peat, little mud
1 - i L
- 4=
21 9-377 1 3
-3¢ 7~
214 2 |14 |
& . 7 2 +— 30-56" Dark grey fine sand with fine organics

and mud mixed in, decreasing with depth

S¥ T gt

c -
( 44 C
r—é———-— 156-77" Light grey sand with moderate mud mixed in
5 | _

S4-21" 156 -8¢

- 77-88" Light grey sand with mud mixed in, 1less sand
1 than 56-77"
7 ' .
_j 88-107" White well sorted fine muddy sand
" 7 - l
B1-10g8 2% 12
£ 1 E
-9 - 107" to Bottom of Core - Dark orange well sorted
fine muddy sand
1 Bottom of Core 126", 10's"
10 =

TLLECTED BY WJS, MAB

 «EATHER CONDITIONS Hot, humid, clear, 92°

LOCATION Savannah River Site SOIL GROUP Group 3 o




el

ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. [Time 12:30

PROJECT Background Wetlancs Soils Study CORE DATE 09/02/92
..<E DEPTH COMPACTION RECOVERY - LOG DATE
A: 120" B: 128" A: 19%/16% B: 27" /21% |A: 101" B: 95" ‘09/04/92
CORE COOﬁDINATES 33°21.07N/ 81°37.96W LOGGER WJS |CORE # BGW 067
?m:: intervat g:;#ile
" Core B Core A | Core A DESCRIPTION
o - - 5 - K3
. 0-41“-352( 0-9" Dark brown, rooted organic rich mud
O-w” | A "9-42“ Black, rooted, fewer and larger roots than
A 14 : above, organic rich muddy sand, assorted
3 grain sizes fine to very course, some small
gravel :
(b-32"2 - 1%t
B 1 ®
3 .
2. - 42-64" Brown, slightly muddy medium sand, rooted
c 4 C large roots
4 H
¥1-ut 1 ]
p 2 12-7¢ " | o
- © 64" to Bottom of Core - Poorly sorted clean mixed
1 sand and gravel, sand of all grain sizes mixed
6 - with mostly pea gravel (small well rounded
1 pebbles)
N-95"7 -
- L4
E 476~ (o1
| { E
8 -
“1Bottom Of Core
1 101", g'sn
9 -
10

COLLECTED BY WIS, MAB, GWC

-ATHER CONDITIONS Sunny, warm

LOCATION Savannah River Site

SOIL GROUP Group 2 L




ATHENA.CORE LOG CLIENT Westinghouse Savannah River Co. Time 14:00

I PROJECT Background  Wetlands Soils Study CORE DATE 09/01/92
<, .RE DEPTH COMPACTION RECOVERY LOG DATE
A: 149" B: 139" A: 21"/14% B: 14"/10% |A: 116.5"B: 112" - 09/02/92
CORE COORDINATES 33°21.05N/ 81°38.14W LOGGER WJS |CORE #¥ BGW 068
RS |
CoreB | Corea | corea DESCRIPTION
0
e 10—~ <40-12" Black, rooted, close to a peat, some
O~ — A scattered sand pockets/burrows, possibly
A . ot mud, abundant plant material
1 4 12-43" Black, rooted, sand content. 1ncreas:.ng,
1 -] - sands are random in size, not as organic
rich, mud present. »
oo
16‘352 d
1l &
&
5 -
3‘ SV_' - 3‘*"'& . . .
c 1 e 43-56" Brown, muddy sand, sand .is mostly medium,
-1 some rooting
4 -
. 56-60" Tan, rooted mud, soft
v 60-78" Orange tan, sand of all sizes mixed with
54-&8 5 152-717* - small gravel, mostly granules, clean, very
D 1 ¢ little mud
6 -

78-96" Banded orange and white, cross bedded, well
sorted fine sand, clean

Bl-1c67 177-103
E 1 E
8 - 96" to Bottom of Core - Orange, poorly sorted sand
. mixed with some small gravel, some mud but
— basically clean, thin fine sand at base of core |
4 . : .
9 .
= Bottom of Core
- 116.5", 9'8.5"
— 10

“OLLECTED BY WIS, GWC

_ATHER CONDITIONS Sunny, warm, ~85°

LOCATION Savannah River Site SOIL GROUP Group 1 A

_—#




ATHENA CORE LOG -|CLIENT Westinghouse Savannah River Co. Time 16:15
PROJECT Background Wetlands Soils study ‘| CORE DATE 08/27/92

...E DEPTH COMPACTION RECOVERY LOG DATE
a: 132" B: 124" {A: 20%"/15% B: 20"/16% |A: 109" B: 103" ‘08/29/92

CORE COORDINATES 33?20.82N/'81°38.68W

LOGGER RSK |CORE # BGW 069

Sampie interval Soil

(feet)

Coro B

Profile

Cote A

DESCRIPTION

— 0-11"

':f.ﬁf50-53n

;| 53-64"

Black to dark brown muddy peat

ffr:ll 50" Black mixed sand mud, fine organics

moderately rooted, few large wood fraqments
24-41", sand is mostly fine with scattered

coarse-granular grains, >50% sand, appears

to be more fine organics than mud

Grey mixed fine organics, fine sand with

a couple of very coarse grains, moderate
rooting

Clean white fine to very coarse sand, up to

50— -51_77¢ . pebble size clasts (subangular)
7en 4921 i} 64-77" White clean well sorted fine sand
A - -
1 v
6 Py
— =4 77" to Bottom of Core - Orange fine to medium
T sand (mostly fine sand)
’7 -
7 "
76-100— 77102
Esl B
9 - :]Bottom of Core
E 109“' 9"1"
10
COT.LECTED BY WJS, MAB

LATHER CONDITIONS_ Clear, hot,

“90-°

LOCATION Savannah River Site

SOIL GROUP Group 1




e

ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. - |Time 10:30

(p.no;mcfr Background Wetlands Soils Study - |CORE DATE 08/27/92
" _Z DEPTH COMPACTION RECOVERY LOG DATE
A: 150" B: 158" A: 36"/24% B:_39"/25% [A:_99" B: 107" 08/30/92

CORE COORDINATES 33°19.99N/ 81°38.87W LOGGER RSK |CORE # BGW 070

A FZO
CoreB | Corea | Core A DESCRIPTION
9 75337
O-15~ 1 O-18"L 14 0-4" Dark brown peat, stems, leaves, roots, etc.

14-54" Black hemic peat with little fine sand

A 1 A scattered throughout section, may be a little
1 - mud '
—] ufi
15-30% { 1573
z2] B
So-455 |30~ %
¢ 1 C

54-78" Mixed fine to medium sand and fine organics,
moderate rooting, may be a little mud,

P 51 P “black, more sand than 4-54", >50% s_and
6 1 . .
b7- 90'—- D-9l 78-86" Black mixed organics, little mud and fine
1 E % sand with scattered very coarse-granular
E 7 1 grains, much less sand than 54-78", mostly
. organics
— 186" to Bottom of Core - Clean grey fine to coarse
] sand and sand granules
8 :
sy Bottom of Core
— ggn' gian
9 -
10

'F’ "TECTED BY WJS, MAB

.«:t{ER CONDITIONS Sunny, ~80°

b . - :
LOCATION Savannah River Site SOIL GROUP Group 1 e




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. . |[Time 09:00

}PROJECT Bacquound Wetlands Soils Study CORE DATE 08727792
.E DEPTH | COMPACTION RECOVERY LOG DATE
A: 146" B: 156" A: 23"/16% B: 29"/19% jA: 120" B: 125" 08/28/92

CORE COORDINATES 33°20.02N/ 81°38.82W LOGGER® WJS COkRE # BGW 071

S [¥ Inter al Soil
(feety T  |profite
Core B Core A Core A | DESCRIPTION

o} ,
i 0-17"15_‘:%2-' 0-6" Black, abundant rooting and wood, most
O-{e" — ———. probably a peat, possibly some mud
AN 6~-36" Black, very organzc rich, possibly a peat,
x sand content increases down this interval,
rooting plus abundant wood materlal present

e 36-64" Dark brown, organic rich muddy sand, rooted,
2 large roots, sand is mostly fine grained

“3Tf‘64-76" Tan, muddy fine sand, some random rooting
: and coarse sand

4 76-94" Tan, well sorted fine sand, clean

~

94-116" White, very coarse sand, with scattered
small gravels (granules/pebbles)

-
9 A o’
{ 0% 116" to Bottom of Core - Tan, muddy very coarse
- =0y d sand
1 ru—e—r] Bottom of Core 120", 10'0O"%
10 ——

COLLECTED BY WIS, MAB

i -2+ HER CONDITIONS Sunny, ~§0°

iLOCATION Savannah River Site SOIL GROUP Group 1 .




L

(

ATHENA CORE LOG CLIENT .Westinghouse Savannah River Co.. |Time 12:30
JPROFECT Background Wetlands Soils Study .|CORE DATE 08/27/92
.RE DEPTH COMPACTION RECOVERY LOG DATE
A: 146" B: 150" A: 24"/16% B: 19"/13% |A: 121" B: 132" 08/28/92
CCRE COORDINATES 33°20.10N/ 81°38.86W LOGGER WJS |CORE ¥ BGW 072
R U
Core B Core A | Core A DESCRIPTION
0
o-17* 1 o- n"{"( J 0-6" Brown, abundant wood and rooted, most
-1 A R probably a peat
A 1 Jfﬂlﬁ 6-48" Black, mixed sand, assorted.sizes - flne,
"1 A .E}jt‘ medium, coarse, rooted organic rich,
J 3'3755 possibly mud or peat
- l7~y’. * *
17- 34 k_:}-.- 31
B 24 B v
__- '} & —'}'-;
A o ;
3 14- 5 T
%’50“ g ; -t O
I A R T
(o 3 E}ﬂ'
o o © .?
& A J:: —148-84" Brown, muddy rooted sand, poorly sorted
= t--g. sand of mixed sizes - medium, fine, coarse,
— 50-7 S rooting is less than above, this horizon
50-74" 1 6 = < is much sandier than the 6-48" interval
S 174 s ,T.g -
7 9 . ’.._.'
pu— -O.v. .i..‘_'
- “ 017
176~ lof] {5
Te-1017 1 °f.,° 84~-108" Orange, very coarse sand with some granules
£ ] E o and small pebbles, clean sand
8 =
9 1108" to Bottom of Core - White, tight 30% mud/70%
. sand, sand is assorted sizes but mostly fine
— to medium
1 Bottom of Core 121%, 10'1"
10 .-

} " LLECTED BY

WJS, MAB

- «aaATHER CONDITIONS Cloudy, cool

LOCATION Savannah River Site.

SOIL GROUP Group 1




ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. Time 14:45
PROJECT Background Wetlands Soils Study |CORE DATE 08/27/92

_{E DEPTH COMPACTION RECOVERY LOG DATE
A: 121" B: 117"  |A:_4"/3%  B:_5"/4%  |A:_113" B:_110" 108/29/92

CORE COdRDINATES 33°20.61N/ 81°38.68W

'LOGGER RSK

CORE # BGW 073

Sampte interval

Sotl

(feet) Profile
" Core B Core A Core A DESCRIPTION
- 0 -
O-(9" 4 0-19" ‘7’3? 3 0-7" Dark brown peat- roots, stems, leaves, etc.
— 3 A 7-27n nght brown fine sand clean at 7", gradual
A { A increase in mud content with depth at 27
1 A ‘maddy fine sand
1
4 19 - 259 , '
19-39« . 1t 27~-53" Black organic rich sand, >50% sand fine
-4 B with scattered. coarse-granular grains,
I 3everal large roots, moderate fine rooting
3 .
—3%9-52"
H-sg, |
I 4 53-63" Light brown fine to medium clean sand
5 1 : ‘
. 63-74" Orange well sorted fine sand with very
— &8 little mud mixed in
58-87 7 2 .
6 - 71 74-89" Interbedded sands, beds of well sorted fine
v . ; sand, fine to coarse sand, and fine to very
— coarse up to granular sand, all orange with
. very little mud
7 A 2 '
489" to Bottom of Core - Mottled orange and yellow
= : tightly packed muddy fine sand, scattered well
4 rounded granular quartz
8 1971 .
BT-116" - 98'“’
E ]
9 -
9 Bottom of Core
113", 9i5n
10
COLLECTED BY WJS, MAB

ZATHER CONDITIONS Sunny, ~85°

LOCATION Savannah River Site

SOIL GROUP Group 1




ATHENA CORE LbG CLIENT Westihghouse Savannah River Co.  |Time 10:30

PROJECT Background Wetlands Soils Study |CORE DATE 09/08/92"
"~ _A{E DEPTH COMPACTION RECOVERY LOG DATE
A: 126" B: 122% A: 22v/17% B: 28%"/23% |A: 99" B: 85" ~-09/10/92

|CORE COORDINATES 33°19.49N/ 81°38.70W LOGGER WJS |CORE # BGW 074

Sample Intervasl Soil
(:uegt) Profile

CoreB | Corea | Cored | DESCRIPTION

0 =
« 1 O=MN*EF==={0-12" Dark brown, rooted organic rich slightly
O-15" =3 sandy mud, fine sand
A 4 A sgion wagroam 23
1 1 == 12-35" Dark grey, random rooting muddy sand, not
- o — as organic or muddy as above, _.some random
— - — ' large sand grains -
v 401- - a—=
IS-&B '2 B ==
- #—
T=—Z35-55" Grey, muddy sand, some rooting but random,
3 - Bt still abundant mud, some tan mottling,
-y 1330 muddy zones
¢ 1 - = |
4 o
- 151! D-75" T 55-60" Brown slightly muddy well sorted fine sand,
5 random rooting
P { P 60" to Bottom of Core - Tan, clean sand with random
- small gravel granules, some banding of grain
sizes that range from medium to very coarse,
6 this represents cross-bedd:.ng

e ] E
8 -
. s Bottom of Core
— g9, gi13n
9 -
10

LLECTED BY MAB, GWC

©ATHER CONDITIONS Sunny, cool

LOCATION Savannah River Site SOIL GROUP Group 2 L




ATHENA CORE LOG . |{CLIENT Westinghouse Savannah River Co. .

Time 14:00

[?ROJECT Background Wetlands Soils Study |CORE DATE 09/09/92
RE DEPTH COMPACTION ( RECOVERY LOG DATE
A: 120" B: 120" JA: 23"/19% B: 20%/17% |A: 93" B: 101" 09/10/92

CORE COORDINATES 33°19.37N/ 81°39.34W

LOGGER - WJS |CORE # BGW 075

DESCRIPTION

large sand

Sampte Interval Soil
(?3:5 nrerv profile

Core & Cote 8 Core 8

5 0 T ~

- PY3 o1 -
o-le”_ A peat, no sand, mud

A . 2=

1 po

muddy sand throughout, sand content
increases with depth, sand mostly fine to
medium but larger sands are randomly

& 21 B == present, sand increases with depth

grain to granule

{ O-1T"=f=340-11" Black, rooted organic rich, looks like a

2
'ﬁ;..11-48" .Black, rooted throughout, organic rich
1—%__‘4
b ]

——

| —4 frrwm 48-57" White, mostly a medium sand, clean, random

i 57" to Bottom of Core - Bright orange, clean sands

D 5 - 7 and small gravel, granules - pronounced,
. cross-bedding at 70-80" - layers/beds of
— coarse sand and gravel (granules) mixed with
s ® medium sand beds, some heavy minerals present
—-.—6 N
13977 |15
E 1 &
»
lrissBottom of Core
= 101", g's"
9 -
10

COLLECTED BY MAB, GWC

«nTHER CONDITIONS Sunny, warm, ~85°

LOCATION Savannah River Site

SOIL GROUP Group 1




ATHENA CORE LOG |[CLIENT Westinghouse Savannah River Co. . [Time 15:00

PROJECT Background WetlandS'Soils:Study _CORE DATE 07/30/92
.E DEPTH COMPACTION RECOVERY LOG DATE
Aa: 120" B: 116" A: 24" /20% B: 6"/5% A: 95" B: 109" "07/31/92
CORE'CQORDINATES.33°13.12N/ 80°21.30W LOGGER RSK |[CORE # BGW 1Qs
R
CoreB | Core A Core A ‘ DESCRIPTION
0
» 3 b 0-3" Fine organlcs, stems, roots, mixed fine sand
Cufo-— and mud
3-10" Increasing sand content, decreasing organic
1 content, couple of large roots, heavily
rooted to 7"
10-24" Well sorted fine sand with fine organics
10-38 and little mud mixed in, mostly sand, dark
& 2 brown
24-63" Mottled sandy mud to 38" grading to mottled
muddy sand 38-63", decreasing mud content
with depth '
3 A
257"
C
4
5 -
63-85" Clean light color, well sorted fine sand,
few medium grains toward bottom of this
571-g¢” interval
5776
86-ty4' {9,
L = 71 #4 85" to Bottom of Core - Hard packed mud, orange
1 B = grades to dark brown to dark green mud with
- = little very fine sand mixed
: R A e
|48 +Bottom of Core
%EH. 95", 7111
9 .
10

”~ T.LECTED BY MAB, WJS, VR

-+THER CONDITIONS Clear, hot, and humid

LOCATION Francis Biedler Forest SOIL GROUP Group 4 'i\




ATHENA CORE LOG CLIENT Westinghouse .Savannah River Co. Time 11:30

PROJECT Background Wetlands Soils Study |CORE DATE 08/03/92
SRE DEPTH COMPACTION RECOVERY LOG DATE
A: 144" B: 142" A: 31%/21% B: 24"/16% |A: 124" B: >112“ 1 08/05/92

CORE COORDINATES 33°49,.77N/ 80°49.21W LOGGER WJS |CORE # BGW 2Qs

S, e Interval Soit
(mt) ) Profile

Core B Core A Core A A DESCRIPTION

0 ' -
Cﬁ 7 ] 0~ ten EEE 0-6" Dark grey, rooted, orangic/peat, maybe some
il Y A nud
A { A v—%;f_s 20" Black, rooted orangic/peat, mixed with some
1 - -Jjbéi mud and sand
— “_ 4__izo 32" Dark grey, rooted muddy sand, mixed grain
17-34" 1 lo- 32°E o sizes
B 21 & N ‘1; large roots

. Rt 32-48" Tan, coarse to fine sénd, some large roots, -
o ‘ a little mud :

7 48-54" Grey rooted mud, some sand
54-60" Assorted grain sizes

“60~-62" Tan to white ore orange band at 75"
62-86" Black organic rich mud/peat

88" to Bottom of Core - White, 'some orange, coarse
sand grading down to mixed sand and small
gravel (granules and occasional pebbles)

_ i%| Bottom of Core 124", 10'4"
— 10 '
COLLECTED BY WJS, MAB, P53, VR

~ATHER CONDITIONS Rain, "80, very wet!

LOCATION Congaree National Mon. SOIL GROUP Group 1 2




ATHENA CORE LOG |CLIENT Westinghouse Savannah River Co. Time 10:30
|PROJECT Background Wetlands Soils Study |CORE DATE 08/06/92
JRE DEPTH COMPACTION RECOVERY LOG DATE
At 144Y B: 144" A: 16"/11% B: 17%/11% {A: 124" B: 124" 08/07/92
CORE COORDINATES 33°21.13N/ 81°51.88W LOGGER WJS |CORE # BGW 3QS
Sample interval Soil
(feet) profile
Core 8 Core A Core A DESCRIPTION
0 >= : :
o-jo" 10-10* Z" ?—’5. 0-10" Dark brown, rooted organic rich top 6" more
AT = A ;71; organic rich, some mud, random sand grains
eee-10-26" Medium grey, poorly sorted sand, mostly
-1 A fine to medium, but some coarser, some
. rooting, just a little mud
- 10'36':' .
lo_nsbh ) ‘ g
& 2 1 & 26-64" Light grey mud/sand, ~ 40% mud and 60%
- g sand, sand mostly fine grained, fairly
— hard, compact,’ large mica flakes
3
4
253 — 065D
¢ 1 ¢
4 A
5 453-8p _
53-8 - o 1 one moderately sized root
D — 64-78" Light grey interbedded fine to medlum and .
{1 coarser sand, fairly clean, only 5-10% mud
.
o 178" to Bottom of Core - Mixed color bands - white,
7 yellow, and grey, this section of the core is
n cross bedded, some of the cross beds have a
$0-107 ] Eo-103 dip angle, sediments are coarse sand, clean
= . e some scattered small gravel, clean sand
8 4 & .
S
1 Bottom of Core 124",. 10'4"
— 10 '

' "QLLECTED BY

MAB, WJS

_ATHER CONDITIdNS Overcast, temperate, -~ 80-85, rain likely

LOCATION Jackson Audobon

SOIL GROUP Group 3 A

R




ye—

ATHENA CORE LOG CLIENT Westinghouse Savannah River Co. |[Time 15:00°

10

PROJECT Background Wetlarnds Soils Study CORE DATE 08/10/92
JRE DEPTH COMPACTION RECOVERY LOG DATE
A: 144" B: 144" A: 32"/22% B: 36"/25% |A: 107" B: 106" 08/12/92
CORE CdORDINATES 33°14.08N/ 81°47.57W LOGGER RSK |CORE # BGW 4QS
T I |
Core 8B Core A Core A DESCRIPTION
0 _
O-15* 1 O-i5* f ‘ee 0-30" Brown soupy mud with abundant fine roots,
s — - stems, leaves, etc., few large roots, top
AL A T 2" has very little mud
1 e ¢
T o3
LJ . -
1 e -‘ M i
f;:_: 30-37" Black muddy fibric peat, little mud
5 =g
20-453 {dl-y7" .‘i'}' 37-72" Grey mud soft at 37", more compacted with
C 1 ¢ —— depth, little rooting throughout, 46-48"%
— e abundant roots/stems, large wood fragment
= little sand mixed with mud $7-72%. -
o (=2 —c
Y4 7- 0=
* ;7 T—— |
54 P |a—= -

72-82" Grey muddy sand, sand is fine to medium
grain, little mud

=/ 82" to Bottom of Core - Clean fine to coarse sand -
2 . white, gradual color change to orange at “95%,

very coarse sand to pebbles and pea gravel 90-
95", few scattered stems/wood fragments

9 A Bottom of Core
. i07v, gri1v

COLLECTED BY WJS, MAB

~+THER CONDITIONS Clear, hot, humid

.LOCATION Savannah River Site .

SOIL GROUP Group 5 Ny




i . -

ATHENA CORE LOG |CLIENT . Westinghouse Savannah River Co. Time 17:30

_|PROJECT Background Wetlands Soils Study |CORE DATE - 08/18/92
( JORE DEPTH COMPACTION RECOVERY ’ LOG DATE
(A 123" B: 132" A: 14"/11% B: 17"/13% |A: 112" B: 112" ' 08/22[92
CORE COORDINATES 33°13.57N/ 81°38.63W LOGGER RSK |CORE # BGW 5QS
?::;e:le intervat 3::}“2 :
Core 8 Core A | Corea DESCRIPTION
0o
O-12¢ 19~12" f~""-,".-“f 0-12" Light brown fine sand, few roots, 0-2" fibric
A 1 A .:;.'Z.-”: root mat :
1 _7,,... 12-16" Brown organic rich mud ’
A " [F=2=416-17" Dark brown hemic peat
T l2-mer = 17-19" Light brown fine.to medium clean sand
12-35" 7 7=7-1-|19-30" Black to dark brown peat, little scattered
2 - RS I fine sand in places, 19-24" moderate mud
e 4 B [, content f
= ~— - 130-54" Sand mixed with fine organics and mud,
. ooy large wood fragment 41-47", black to dark
J S grey
35-52 5- 53, =
c - . b — N '.
a4 C N
( _*1° [
= % 54-67" Grey fine sand with very little mixed in
- 3 mud, couple of wood fragments
52-72° ] )
v _{53-&0" 167-83" Light grey mixed sand and mud, 1ncreas:|.ng B
. : : mud- content with-depth—— =~
64 P
;...1
7 - ;83-101“ White hard packed sand with very little mud
72~ 1044 " mixed in, sharp contact. ’
E  {180-mp
8 A
1 E
== 4101" to Bottom of core - Dark orange hard packed
9 slightly muddy sand
9 -
4 Bottom of Core
— 112", 9'4"
— 10

“ALLECTED BY  WJS, MAB

-ATHER CONDITIONS Hot, humid, clear, 92°

LOCATION Savannah River Site 'SOIL GROUP Group 3 )

——




ATHENA CORE LOG |CLIENT = Westinghouse Savannah River Co. |[Time 14:40

PROJECT Background Wetlands Soils Study .|CORE DATE 08/25/92
JRE DEPTH COMPACTION ' RECOVERY LOG DATE
A: 120" B: . |A: 0",/0% B: A: 120" B: e 08/26/92
CORE COORDINATES 33°20.27MN/ 81°4o;64w LOGGER WJS |CORE # BGW 6QS
TR U
Core A Core A o DESCRIPTION _
0 - . -
g O-w0" ﬁ 0-8" Black, rooted organic rich maybe a peat
-1 A B . - 4
1 e 8-16" Tan, grading to a green/blue grey, mostly
1 - RS a tight mud, some scattered sand (mixed
1 g sizes)
— (0~ 40" Bty 16-40" Light grey (once mixed), mixed mud and
- et assorted sands, fine, medium, coarse,
24 & T random gravel, one sand lense encountered
. while coring
3 - choy & . .
T e 40-60" Tan with orange mottled, mixed mud and sand,
— = sand is mostly medium
140 - bo' === ‘
4 - > —
. Cr e o=
— e e
= et .
5 4 =—————60-90" Same as 40-60", some lighter colored muddy
- Tt ] sand mixed in B
- e |
1 : _..‘_:E A LT LI
6 (,0-90'3:-.:5:
S —=.
1 v =
T ...;-.—l-_.
7 ——y D
i e e Pummgpen .
J— -l P
- === 90" to Bottom of Core - Light tan, very tight mixed
. e —— ‘mud and sand, sand mostly medium, some large
8 - - mica flakes
-y pos B,
] ——l__‘—a
- [ T
] 190-20E==
9 - a '_—"'I"'j“
4RI EERpE———
— Vg i .
1 —~———|Bottom of core 120", 10'0"
10

COLLECTED BY WJS, MAB, GW:C

~ATHER CONDITIONS Partly c¢loudy, windy, pleasant

LOCATION Savannah River Site SOIL GROUP Group 4 e




ATHENA CORE LOG

11:00

Time

CLIENT Westinghouse Savannah River Co.

| PROJECT . Background Wetlands Soils Study

| CORE DATE 08/28/92

‘E DEPTH -

A 132" B: 132"

RECOVERY
106" B: 99"

COMPACTION
26"/20% B:

LOG DATE

A: 22"/17% |A: 08/29/92

CORE COORDINATES 33°20.82N/ 81°38.68W

LOGGER RSK |CORE # BGW 7QS

Sampie Interval Soit

(teet)

-Core B

Profite

Core A

DESCRIPTION

4 o=-1L* ;?13:

0-7" Black muddy peat
1 7-47" Black to dark grey mixed mud, sand and fine

0-1"] A [z

A

B 27

. . organics moderately rooted, this section

:5 coarse-granular sand
b c?” .
(71-%3¢ 116-32 L=

>50% sand, mostly fine with scattered

4 47-51" Grey fine to medium sand with few roots and
! ! fine organics
5075 B 51-57" Clean white fine to medium sand with
1 40-72"E scattered coarse grains
¢ 5 4 # 57-72" Clean white well sorted fine sand, little
i1 v mica .
6 4 ciis 72 ﬁBFﬂaﬁébm of Core - Clean white to light orange
(darkens with depth) fine to medium sand
75-100% ] 12-9%%
E
~ B
8
. il Bottom of Core
9 - 106", 8'10"
10
WJS, MAB

 ".LECTED BY

«.«HER CONDITIONS Partly cloudy, breezy, mid 80's

LOCATION Savannah River Site

SOIL GROUP Group 1 S

. o »




A —

ATHENA CORE LOG CLIENT _'w-esti”nghous; Mg;w;annah River Co. |Time 11:45

PROJECT Background Wetlands Soils Study |CORE DATE 09/08/92
RE DEPTH COMPACTION ' RECOVERY LOG DATE
A: 130" B: 132"  |A: 32"/25% B: 34"/26% |A:_96"  B:_ 71" 09/10/92

CORE COORDINATES 33°19.59N/ 81°38.76W LOGGER WJS [CORE # BGW 8QS

T [
Core B Core A | Core A DESCRIPTION
4]

O-1s" O-15"[: _;-f—‘: 0-45" Black, organic content and mud content
-1 A [y cdlecreases down interval, essentially a
A . pr I nuddy sand, sand mostly fine grained but

1 - == some larger sand grains, rooted throughout

e = but more so at the top, sand content
I5-30"] ts-20 ——— increases with depth
&, | & B
: it
p >
45’ =
« 120451
30~ 455 ==
c 1 & BE==:

45-51" Tan, well sorted, fine to very fine sand

4 : |
¢ Qs'bé« 51~-53" Black, pure mud, some rooting
8 53-69" Brown, mostly medium and coarse sand, some
74 1 §7 organics, basically a clean sand, some
5 - random granule size gravel,-random large
- roots S
i 69§;téfﬂottodiBijporeme-manrwccarseasand»mixedﬂwithf1~" SR
6 'L8'9b' ~ small gravel, granules and pebbles, clean
w_goll 1 -
e E
] .
~Bottom of Core
o 96 ” q 8 1 0 "
8.
J
9
- .
10 %'“
COLLECTED BY MAB, GWC
. .THER CONDITIONS Sunny, warm
LOCATION Savannah River Site SOIL GROUP Group 2 A




Geochemical and Physical Properties of Wetland Soils WSRC-TR-96-0115, Final
at the Savannah River Site May 1997

APPENDIX B

Field Activities Logs




ATHENA FIELD ACTIVITIES LOG

DATE '67/28/92 TIME 10:15 |PERSONNEL GWC, WJS, MAB, RSK

STATION I.D. BGW 001 . LAT/LON 33° 32.84N/ 81° 28.64W

LOCATION Aiken State Park . SOIL GROUP Group 1

WEATHER CONDITIONS Sunny, approximately 85°

CORE NOTES
CORE A PENETRATION 129" - RECOVERY 109" - | COMPACTION 9"
CORE B PENETRATION 122" RECOVERY 106" - | COMPACTION 13"

CORE SITE COMMENTS
Long walk from lake

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS / SUGGESTIONS -
Tie flagging tape higher, longitude and latitude taken from dock.

ATHENA FIELD ACTIVITIES LOG

DATE 07/28/92 TIME 11:30 |PERSONNEL MAB, GWC -

STATION I.D. BGW 002 . LAT/LON_33° 32.92N/ 81° 28.86W

LOCATION_Aiken-State Park —_— . SOIL-GROUP_Group 3 —— - —— =

WEATHER CONDITIONS™ Hot, overcast, and humidt — =~~~ = 7'

CORE NOTES
CORE A PENETRATION 121" 'RECOVERY 97" COMPACTION 25"
CORE B PENETRATION 120" RECOVERY 94" COMPACTION 23"

CORE SITE COMMENTS
Core A and B: hard fought, long hard walk from lake.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS
Longitude and latitude taken from end of dock on pond.




ATHENA FIELD ACTIVITIES LOG

DATE 07/29/92|TIME 14:30 |PERSONNEL WJS, MAB, GWC

STATION I.D. BGW 003 . LAT/LON 33° 33.08N/ 81°® 28.96W

‘| LOCATION Aiken State Park - SOIL GROUP_Group 3

WEATHER CONDITIONS Hot, clear

CORE NOTES
CORE A PENETRATION 81" RECOVERY 67" COMPACTION 12"
CORE B PENETRATION 68" RECOVERY 63" COMPACTION 9"

CORE SITE COMMENTS
Tight clay; penetration refused for A and B. Hand auger collection of

D and E samples. VOA samples collected on site. -

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS/SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG

DATE 07/29/92|TIME 12:30 |PERSONNEL WJS, MAB, GWC-

STATION I.D. BGW 004 . LAT/LON 33° 33.28N/ 81° 29.39W

LOCATION_Aiken -State Park - —— - SOIL-GROUP-Group-4- —— -

WEATHER tONDITIONS*”HUtT“tQéa e e e o

CORE NOTES
CORE A |PENETRATION 138" RECOVERY 127.5" |COMPACTION 14"
CORE B |PENETRATION 139" RECOVERY 125" COMPACTION 11" .

CORE SITE COMMENTS

EQUIPMENT NOTES (failures, replacements, repairs etc.)

“OMMENTS / SUGGESTIONS

g




ATHENA FIELD ACTIVITIES LOG

DATE 07/27/92{TIME 13:30 PERSONNEL'fMAB, WJS, GWC

STATION I.D. BGW 005 . LAT/LON 33° 33.20N/ 81° 29.26W
LOCATION Aiken State Park . SOIL GROUP Group 1

WEATHER CONDITIONS Clear, very hot

CORE NOTESB
CORE A PENETRATION 144" | RECOVERY 87" COMPACTION 32*
CORE B PENETRATION 132" RECOVERY 88" COMPACTION 24"

CORE SITE COMMENTS .
Lost some core on recovery; A - lost 21", B - lost 16"

4 EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS / SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG

DATE 07/29/92|TIME 10:30 |PERSONNEL WJS, MAB, GWC

STATION I.D. BGW 006 . LAT/LON 33° 33.26N/ 81° 29.31W

LOCATION Aiken State Park . SOIL GROUP Growp 3 - — ———— | -

WEATHER “CONDITIONS=-Clear and hot —— -

CORE NOTES
CORE A PENETRATION 139% RECOVERY 88" COMPACTION 30"
CORE B PENETRATION 138" RECOVERY 85" COMPACTION 33"

CORE SITE COMMENTS
Core A - lost 18" from bottom, B - lost 21" from bottom.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

‘OMMENTS / SUGGESTIONS




ATHENA FIELD ACTIVITIES LOG

DATE 07/27/92|TIME 11:00 PERSONNEL GWC, WJS, MAB

STATION I.D. BGW 007 . LAT/LON 33° 33.52N/ 81" 29.88W
|LOCATION Aiken State Park . SOIL GROUP Group 3
WEATHER CONDITIONS Clear and hot
CORE NOTES
|CORE A |PENETRATION 138"  |RECOVERY 109" COMPACTION 26"
CORE B |PENETRATION 12C" RECOVERY 89" COMPACTION 30"
CORE SITE COMMENTS
EQUIPMENT NOTES (failures, replacements, repairs etc.)
COMMENTS / SUGGESTIONS .
ATHENA FIELD ACTIVITIES LOG
DATE 07/29/92|TIME 09:00 |PERSONNEL WJS, MAB, GWC-
STATION I.D. BGW 008 . LAT/LON_33° 33.58N/ 81° 29.18W
LOCATION. Aiken State Park — - . SOIL GROUP-Growp=2 —— - -
WEATHER ‘CONDITIONS ~CI€af; 85° - ==~
CORE NOTES
CORE A |PENETRATION 132" RECOVERY 120" COMPACTION 6.5"
|CORE B |PENETRATION 120" RECOVERY 111* COMPACTION 5.5"

CORE SITE COMMENTS i .
Core A - lost 6" from bottom, B - lost 1-2" from bottonm.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS / SUGGESTIONS




B

ATHENA FIELD ACTIVITIES LOG

{DATE 08/03792{TIME 10:45 |PERSONNEL WJS, MAB

STATION I.D. BGW 009 . LAT/LON 33° 49.77N/ 80° 49.21W
LOCATION Congaree National Mon. . SOIL GROUP_Group 1

WEATHER CONDITIONS Clear, hot, 90°

CORE NOTES
CORE'A |PENETRATION 144" RECOVERY 101"  |COMPACTION 44"
CORE B |PENETRATION 144" RECOVERY 106" COMPACTION 35"

CORE SITE COMMENTS

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG

DATE 08/02/92|TIME 16:15 |PERSONNEL WJS, RSK, GWC; VR, KD

STATION I.D. BGW 010 . LAT/LON_ 33°¢ 49.16N/ 80°¢ 48.81W
LOCATION_Congaree--National -Mon. —.~SOILGROUP Group -5-- — o ——I_= —

WEATHER CONDITIONS-~Partly cloudy, humid, 85=90° —

" CORE xOTEs
CORE A |PENETRATION 143" " | RECOVERY 118" ~ | COMPACTION 24"
CORE B | PENETRATION 149" RECOVERY 121" COMPACTION 27"

CORE SITE COMMENTS g
Long walk from access road. Heavy rain about 20 minutes prior to start
work at this site. - . .

EQUIPMENT NOTES (failures, replacements, repairs etc.)

TOMMENTS /SUGGESTIONS




" A'THENA FIELD ACTIVITIES LOG

DATE 08/02/92|TIME 13:00 |PERSONNEL GWC, RSK, WJS

STATION I.D. BGW 011 . LAT/LON 33° 49.56N/ 80° 49.42W

.LOCATION Congaree National Mon. . SOIL GROUP_Group 5

WEATHER CONDITIONS Partly cloudy, ~90°

CORE NOTES
CORE A - |PENETRATION 135" RECOVERY 103" COMPACTION 30"
CORE B PENETRATION 67" RECOVERY 47" COMPACTION 18"

CORE SITE COMMENTS :
Core 'C*' penetrate 120", compact 89", recover 29%. Abundant wood

encountered at this site. Large wood hindered or stopped all
attempts. Core C plugged with wood. Core B stopped by wood.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS
Continued from core site comment5° Core A - wood in core.

ATHENA FIELD ACTIVITIES LOG

DATE 08/02/92|TIME 11:30 PERSONNEL GWC, WJS, RSK, VR, KD

STATION I.D. BGW 012 . LAT/LON 33°_49.56N/ 80°* 49.42W

LOCATION -Congaree -Natioral Mon. = —SC GROUP. . — =

WEATHER CONDITIONS ~Overcast, light rain, 80-85° ]
- CORE NOTES

CORE A |PENETRATION 27" RECOVERY 27" - | COMPACTION 0

CORE B |PENETRATION 20" RECOVERY 19" COMPACTION 0

CORE SITE COMMENTS ,
Tight clay - poor penetration. Hand auger samples B, C, D and field
subsample volatiles. Push core for sample E.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS




ATHENA FIELD ACTIVITIES LOG

DATE 'b8/03/92 TIME 14:45 |PERSONNEL WJS, MAB

STATION I.D. BGW 013 . LAT/LON 33° 49.30N/ 80° 4S.49W

'| LOCATION_Congaree National Mon. . SOIL GROUP_Group 5

WEATHER CONDITIONS Clear, 90°

CORE NOTES
CORE A PENETRATION 62" RECOVERY 57" ‘| COMPACTION S"
CORE B PENETRATION RECOVERY | COMPACTION

CORE SITE COMMENTS . _
Rest of intervals collected with hand auger. Samples in two bags,

field VOA's collected. 2 bags - 60-30", 90-120".

EQUIPMENT NOTES (failures, replacements,'repairs etc.)

COMMENTS/SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG e

DATE 08/04/92|TIME 14:30 |PERSONNEL RSK, GWC

STATION I.D. BGW 014 . LAT/LON_ 33° 30.89N/ 80° 29.68W

LOCATION_ Saptee-State Park- — —— < SOIL-GROUP Group 2 —— =

WEATHER CONDITIONS- -Partly cloudy, 90+ — —

CORE NOTES
CORE A PENETRATION 92" RECOVERY 87" COMPACTION 5"
CORE B PENETRATION 95" RECOVERY 93" COMPACTION 5"

CORE SITE COMMENTS
More than one hour to locate core site.

EQUIPMENT NOTES (failures,4replacements,‘repairs etc.)

COMMENTS/SUGGESTIONS




ATHENA FIELD ACTIVITIES LOG

DATE 08/04/92|TIME 13:00 |PERSONNEL WJS, MAB

| STATION I.D. BGW 015 . LAT/LON 33° 31.10N/ 80° 29.53W
LOCATION Santee State Park . SOIL GROUP Group 4 -

WEATHER CONDITIONS Hot, clear, 96, humid

CORE NOTES
CORE A |PENETRATION 70" RECOVERY 66" COMPACTION 3"
CORE B |PENETRATION 65" RECOVERY 63"  COMPACTION 1"

CORE SITE COMMENTS
Augered down 10'4Y" 70-90"
(2 sample bags) 90~120"

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS / SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG

DATE 08/04/92|TIME 16:00 |PERSONNEL WJS, MAB =

STATION I.D._BGW 016 - LAT/LON_33° 31.02N/ 80° 29.40W _
LOCATION_ Santee State Park —— - :::SOIL GROUP.Group 4 - —i= = =

WEATHER CONDITIONS —Hotf ~— ="

CORE NOTES
CORE A |PENETRATION 101" RECOVERY 99" COMPACTION 1"
CORE B |PENETRATION 91" RECOVERY 92" COMPACTION 0"

CORE SITE COMMENTS

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS




ATHENA FIELD ACTIVITIES LOG

DATE 08/04/92|TIME 18:00 |PERSONNEL RSK, GWC

STATION I.D. BGW 017 . LAT/LON 33° 31.40N/ 80° 29.63W

LOCATION Santee State Park . SOIL GROUP_Group 2

.| WEATHER CONDITIONS Clear, 90+

CORE NOTES
CORE A PENETRATION 58" RECOVERY 45" COMPACTION 14"
CORE B PENETRATION 56" RECOVERY 40" COMPACTION 14"

CORE SITE COMMENTS :
More than one hour to locate core site. D and E samples collected

lusing hand auger, field VOA's collectedi

| EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS / SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG

DATE 08/03/92|TIME 08:20 |PERSONNEL WJS, MAB

STATION I.D. BGW 018 49.76N/ 80° 49.17W

MDA

'LOCATION_Congaree National Mon.—

WEATHER CONDITIONS Rain

CORE NOTES
CORE A PENETRATION 142" RECOVERY 121" COMPACTION 19"
CORE B PENETRATION 142" RECOVERY 123" COMPACTION 19"

CORE SITE COMMENTS

EQUIPMENT NOTES (failures, replacements, repairs etc.)

Z“OMMENTS / SUGGESTIONS




ATHENA FIELD ACTIVITIES LOG

DATE 07/30/92|TIME 11:00 |PERSONNEL WJS, MAB, VR

STATION I.D. BGW 019 . LAT/LON 33° 13.31N/ 80° 21.25W

LOCATION Francis Biedler Forest . SOIL GROUP Group 4

WEATHER CONDITIONS Partly cloudy, hot

CORE NOTES
CORE A PENETRATION 116" * - RECOVERY 106 COMPACTION 4" »
CORE B PENETRATION 103" RECOVERY 96" COMPACTION 9"

CORE SITE COMMENTS . . .
* Double entries at each site due to hard clays. Penetration # is

total depth of penetration. Compaction measured on 1lst attempt.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS .

ATHENA FIELD ACTIVITIES LOG

DATE 07/30/92|TIME 14:15 |PERSONNEL MAB, WJS, VR -

STATION I.D. BGW. 020 . LAT/LON 33° 13.12N/ 80° 21.25W

LOCATION: Erancrs-BIedie::Forest:f;ixﬂZTGRDﬂP:Grcupe4~a~e«_::u-erﬂeméti

WEATHER CONDITIONS Partly cloudy, 90+

CORE NOTES
CORE A PENETRATION 116" RECOVERY 110" ~ | COMPACTION 6"
CORE B PENETRATION 120" RECOVERY 100" COMPACTION 20"

CORE SITE COMMENTS

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS




ATHENA FIELD ACTIVITIES LOG

DATE 07/22/92|TIME 13:30 |PERSONNEL® RSK, GWC, MAB

STATION I.D. BGW 021 . LAT/LON 33° 19.41N/ 81° 50.15W

LOCATION Jackson Audobon . SOIL GROUP Group 2

WEATHER CONDITIONS Partly cloudy, ~90°

CORE NOTES
CORE'A |PENETRATION 153" RECOVERY 99" " | COMPACTION s2*
CORE B | PENETRATION RECOVERY COMPACTION

CORE SITE COMMENTS
Penetrated to 153" to insure ample sample volume, subsampled 07/22/92.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS / SUGGESTIONS :
20" minimum core sample interval to fill all jars.

ATHENA FIELD ACTIVITIES LOG

DATE 08/06/92|TIME 13:45 |PERSONNEL ' WJS, MAB o

STATION I.D. BGW 022 ' . LAT/LON_33° 19.10N/ 81° 52.13W

LOCATION Jackson- Audobon——--— - -8S0IL GROUP Group—5———— o -

WEATHER CONDITIONS Overcast, 85 °

CORE NOTES
CORE A |PENETRATION 120" " | RECOVERY 53" COMPACTION 58"
CORE B |PENETRATION 45" RECOVERY 42" COMPACTION 3%

CORE SITE COMMENTS :

Core A -~ lost 9" from end. Core B - reentered same hole, penetrated
13 ft., 73" recovered, compaction 32%. Core B at 2: lost 7" from
bottom.

EQUIPMENT NOTES (failures, replacements, repairs etc.)

OMMENTS / SUGGESTIONS




s

- ATHENA FIELD ACTIVITIES LOG

DATE 07/23/92|{TIME 10:30 |PERSONNEL MAB, GWC

STATION I.D. BGW 023 . LAT/LON 33° 19.58N/ 81° 51.77W

LOCATION Jackson Audobor .. SOIL GROUP Group 3

|WEATHER CONDITIONS Mostly cloudy, ~90°

CORE NOTES
1CORE A - |PENETRATION 132" RECOVERY 100" COMPACTION 32%
CORE B PENETRATION 108" RECOVERY 82" COMPACTION 27"

CORE SITE COMMENTS

| EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS / SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG

DATE 07/22/92|TIME 15:00 |PERSONNEL GWC, MAB, RSK

STATION I.D. BGW 024 =~~~ . LAT/LON 33° 21.13N/ 81° 51.88W

LOCATION: Jackson Audobon- =———=, SOIL GROUP Group 3 ———= —

WEATHER CONDITIONS Mostly clear, “95°

CORE NOTES
CORE A PENETRATION 132" RECOVERY 124" COMPACTION 7"
CORE B PENETRATION RECOVERY - | COMPACTION

CORE SITE COMMENTS
Subsampled 07/23/92

EQUIPMENT NOTES (failures, replacements, repairs etc.)

COMMENTS /SUGGESTIONS




ATHENA FIELD ACTIVITIES LOG

DATE d7/23/92 TIME 16:00 |PERSONNEL MAB, GWC

STATION I.D. BGW_ 025 . LAT/LON 33°19.06N/ 81° 51.01W

1LOCATION Jackson Audobon . SOIL GROUP Group 2

WEATHER CONDITIONS Cloudy/rain, 85-90°

CORE NOTES
CORE A PENETRATION 132" RECOVERY 104" ‘| COMPACTION 28"
CORE B PENETRATION 120" RECOVERY 96" | COMPACTION 24%

CORE SITE COMMENTS

EQUIPMENT NOTES (failures, replacements, tepairs etc.)

COMMENTS / SUGGESTIONS

ATHENA FIELD ACTIVITIES LOG

DATE 07/30/92|TIME 15:00 |PERSONNEL 'WJS, MAB, VR -
